Copyright/Warriinty

Single User Copyright and License Agreement, Diagnostic Instruments

Carefully read the following terms and conditions befor e using the software. By using the software
on the enclosed CD, you indicate your complete and unconditional acceptance of these terms and
conditions.

This document is a legal agreement between you, the end user, and Diagnostic | nstruments,
concerning the use of the enclosed software. Thisagreement constitutesthe complete agreement
between you and Diagnostic | nstruments.

If you do not agreeto theterms of this agreement, do not usethe CD. Promptly return the CD,
including the written materials, the binder, and all other equipment/containersto the dealer from
whom you purchased them. You will receive a full refund.

1. LICENSE: Diagnostic Instruments grants you the LICENSEE, alimited, non-exclusive license to use
the enclosed software. Y ou do not need a separate license for using the software on multiple
computers. This means that your organization may install the software on more than one computer
that is owned or leased by the organization. Y ou may make a copy of the Software for backup and
archival purposes, provided that the original copyright notice and/or other legend is reproduced on
each copy. You may not modify, translate, adapt, reverse engineer, decompile, disassemble, or create
derivative words based on the Software.

2. TITLE: Diagnostic Instrumentsretainstitle to the Software, subject to your right to possess and use
the software while the License isin effect. You will agreeto use your best effortsto protect the
software from unauthorized use, illegal reproduction, or illicit distribution.

3. COPYRIGHTSand TRADE SECRETS: Diagnostic Instruments owns all rights to the Software.
This agreement does not convey ownership of the software to you, but only the right to use a copy of
the software strictly in accordance with this agreement. The unauthorized duplication or distribution
of the software or the documentation is an infringement of Diagnostic Instruments' rightsto the
software and may be subject to criminal and/or civil penalties.

4, UPDATE POLICY: To receive updates to the Software, you must complete and return the enclosed
registration card to Diagnostic Instruments or register online at www.diaginc.com/camreg.htm All
updates provided to you shall become part of the Software governed by the terms of this agreement.

5. GENERAL: Thisagreement mergesall prior written and oral communication regarding the Software
and setsforth the entire agreement of the parties. This agreement shall be governed by the laws of the
state of Michigan, without regard to the conflict of law provisions thereof, asif it was performed
wholly within the state.

Copyright 2003, Diagnostic Instruments, Inc.
All rights reserved.

Trademarks:
Adobe Photoshop is aregistered trademark of Adobe Systems Incorporated.
Image Pro and Image Pro Plus are registered trademarks of Media Cybernetics
SPOT, Insight, RT, RT-KE, RT-SE, and Enhanced are trademarks of Diagnostic Instruments, Inc.
Windows 95, Windows 98, Windows 98SE, Windows N T, Windows 2000, Windows ME, and
Windows X P, Windows Office are registered trademarks of Microsoft, Inc.
FireWireis aregistered trademark of Apple Computer, Inc. and alicensed trademark of the 1394 Trade
Association.

All other product names mentioned in this document are the property of their respective trademark holders.
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Warranty Information

LIMITED WARRANTY:: Diagnostic Instruments, Inc. (henceforth referred to as Diagnostic) warrants to
the original purchaser, that the camerawill be free of defectsin material and workmanship for a period of
two (2) years from the date of purchase. Additionally, Diagnostic warrantsto the original purchaser, that
the camera will be free of accumulated condensation on the CCD for aperiod of five (5) years from the
date of purchase.

Diagnostic shall, at its choice, repair or replace, free of charge, any product that, upon inspection by
Diagnostic, isfound to be defective. Abuse, misuse, or improper maintenance and/or repair during the
warranty period invalidates thiswarranty. Thiswarranty does not cover defects due to ordinary wear and
tear.

In no event shall Diagnostic be liable for any consequential, indirect, incidental, or special damages of any
nature arising from the sale or use of this product.

In no event, and under no circumstance shall Diagnostic be liable to the Dealer or to any other individual or
entity for any indirect, special, conseguential, or incidental losses or damages, including without limitation,
lost profits.

EXCEPT ASEXPRESSLY SET FORTH IN THIS AGREEMENT, DIAGNOSTIC INSTRUMENTS,
INC., MAKES NO WARRANTIES OR REPRESENTATIONS TO THE DEALER OR USER, EITHER
EXPRESS OR IMPLIED. THISINCLUDES, WITHOUT LIMITATION, WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR THE VALIDITY, NON-
INFRINGEMENT, OR OWNERSHIP OF ANY PATENTS OR TECHNOLOGY IN OR CONCERNING
THE CAMERA. DIAGNOSTIC INSTRUMENTSINC., HEREBY EXPRESSLY DISCLAIMSALL
SUCH WARRANTIES, GUARANTIES, REPRESENTATIONS, OR CONDITIONS.

& WARNINGé™
If the SPOT RT camera is moved from one location to another location, the user is
strongly advised to protect the camera and the power supply to avoid the entry of any
small object or liquids into the camera casing through the camera’s ventilation openings.

Failure to do so may result in damage to the camera and may pose a danger to the user.

2 User Guide to the SPOT RT Camera



Table of Contents

User Guide to the SPOT RT Camera

ADOUL THIS IMBINUALL ... ettt ettt s e e e e sme e r e e saeear e e e r e e n e e neenreennesnneannenn vii
Introduction...........ccccceeeie .. Vii
(Do TodN] g aT=T ) X ] g1 V/=T o1 i o] o KA TP P PP PR P PRR PR Vii
Organization Of tNE IMAINUAL...........oouiii ettt et e st e e e bb e e sabe e sabeesbbeesnteesnneeanne viii
FIE@ SOTTWAIE UPAALES. ... ..oiiiiiiiiie ettt ettt ettt a bt e e s bt e e kb e e e et e e eabe e e be e e sabeesmbe e e ebseeambeeambeaeanbeesnbeasnneans X

INSEAIIALION GUILEIINES. ... coeiiiieteee ettt ettt bt h e bt s bt bt e bt e bt ea bt ea b e e bt e sabeebeenbeenbeebeenneente s Xi
110 To [UT o1 1o o FH PRSP T PP PP Xii
SYSEEIM REQUITEIMENTS ...ttt bbb b bt at et b e b e s b s bt e bt bt bbb et et e e e b e eb e b e b e se e nnan Xii
WRAL IS TN TNE BOX ... ettt esa e R e na e e e e e et e ne e e e san e e seesmeeereesneenneenneenne XV
INSEAIING thE SOFIWEATE ...ttt b ettt e et e e b et ettt e sab e e be e e bb e e eabeeebeeeeneas
Installing the Hardware
MUIIPIE CaMEra INSTAIIALIONS.......cotiiiiiie ittt ettt et e e bt e e te e e asb e e e beeaabbeeanbeeenbeeaaseeesnbeeabeeanseens XX
UsiNg SPOT’S ON-lINE DOCUMENTALION ........eiuiiiiiiiiiiiiieiie ettt ettt b ettt abeessenas e beenbeenbeenneenne XX

(O 01T o 51 = T PP SSTIN XXi
TAKING YOUT FIFST PICTUIE ...ttt bbbttt a bbbt b e bbb XXi

Ch. 1-NewFeatures..........ccoccvvvriincnnieneeneene .23

Ch. 2 — Basic and Advanced Program IMOAES. ............ooiuiiiiii ittt tee et st e st e atee e sabeesbeeesbbeesabeesbeeennne 25
1110 o [U T 1T o TP PP PR P PRR PR 25
BaASIC VS. AQVANCEO FEALUIES...........e ittt ettt ettt e sk esa e st e e s bt e et et e e sreesnesaneebeenneenreenneenne 25

Ch. 3 - The Basic Program Mode.............. .27
Introduction: UsiNg the BASIC PrOGIaIM........ccuiiiiiiiiie ettt ettt ettt sbe e e enne 28
Navigating in BasiC PrOGram MOGE .........c.iiiiiiiiie ettt bttt ettt e st e beenseesbeenneenne 28
Preparing tO TAKE @ PICTUIE ...........cciiiiieiee ettt bbbt bttt e et ettt e 35
L= L g [ = W ox (0 £ OSSO PRSPPI 41
Viewing, Editing, and ANNOLALING IMAGES...........iiiiiiiiii ettt e et e e rae e e s b e e s be e e saeeesieeeaas 45
WOrking With IMagE SEOUENCES........c..eiiiiiiiiii ettt ettt e bt e s be e e et et e abe e e sttt e e sbe e e abbeeasbeeanbeeeanneeanneeans 53
(@ (ST N aTo [E= N2 LS o Lo o SO UPUUURRURRPURN 53
g gF=Te TSl o (T o1 1 0T T TSP P RO PRSP RPPROPROPROPTOY 61

Ch. 4 - The Advanced Program MOE.............cooiiiiiiiiiiieee ettt ettt s 65
110 o [U T o o TSSOSO 65
The Viewing and EAitING WINQOW .........cooiiiiiiii ettt ettt sbe e b e e b e snneeanneeans 66
WOTKING WILH IMEGE FIIES.......eeiiie ettt ettt ekt e e et e s b e e et e e ea bt e et e e e be e e eabeesabeeenneas 69

IMAGE SEEUP OPTIONS. ...ttt h e bbbt bbb e b e s et b bt e bt bt eb e e bt e bt e ae e b e sbe st e nb e st e nbenbe e 80
Ch. 6 = USING LIVE IMEGES ...ttt ettt ettt e b e e sa bt e et e e ab e e sa b e e et e e e bb e e sab e e eabeeeenbeesabeeenteeeas 105
(0L [aTe WAV g F= Vo [ PP PP PP UPROPPROt 105
Ch. 7 = TAKING @ PICTUI.......ii ettt ettt e et e e kb e e s a b e e e bt e e eb e e e e beeambe e e st e e sabeeanteeeanbeesnbeeanseaean 113
Introduction: Three Ways 1O TAKE @ PICTUIE............coouiiiiiiiie ettt sttt b e bee e e 114
2Fs ol [g g F= Vo [l OF-T o] 11 1T TSR P P UPR RPNt 114
IMmage Capturesin Other PTOCEOUIES..........c..iiiiii ettt ettt nne e 119

User Guide to the SPOT RT Camera 3



Copyright/Warranty

Ch. 8 - Viewing, Editing, and ANNOatiNG IMAGES ........coiuiiiiiiiiiie ettt e ib e b e s be e e snbeesbeeaseeeas 125
(1110 To [¥T o1 i o] o FE PO P PP UP 126

Ch. 9 — USING SPOT DAADASES.......ccouieiiiiieiiie ettt ettt ettt ettt e st e sa bt e et et e kbt e sab e e eate e e nnbeenabeeanbeeens
10T U T3 1T o PSP PT TP
THE DALADASE IMEINU........oiiiiiiii ettt r e ettt e e e be e s bt e e re e et e nn e e e e e r e e e e earesenennee e
The SPOT SAMPIE DAtAD@SE ...ttt e he ettt e e bt e sa et e shb e e e bt e e aabeeanbeeesbeeesnteaaneeas
Creating and Modifying Datab@aSes.............ooiiiiiiiiiiie ettt e st e et ee e enbeesnbeeaneaeas
SEAICHING DATAIDASES.......c.eiiiiiiiiiete et b bbbt h bt et b et eh e bt et eeb e bt e bt e e e n

(O T KO Iy =T o To ] 1] 4T FOT T TSP T TSRO P SO ST ST P TP PR UPPRO
(19110 To [U T 1o o PSPPSR
Overview: The SPOT Sample Report (Windows)

(@ 1=T=Na g To Jr= N 2 L=T o Lo OSSP P PSR UPPTURN
R8T aTaTlaTe Jr= (=T o o] ¢ AP PPN
D] i1 o 10 1] gTe laT=T o Y014 1NN SRR RUUOURTPPROt

(o B R 41 01 1T [ 0 4 F= T [PPSO P OO P PSPPSR
1110 To [FT o1 i o] o FH TP PR U PP PP PP UPOP
(T =TT 1F ] o PSPPSR
o ] TP PT PP

[ T e = o = T £ OO PR TR
(1110 To [¥ T3 1o o PP PR TP
DeVEIOPING @ TASKIDIAT.......eiiieiei et ettt e et b e e e bt e e be e e e st e e aabeeabeeesnbeeebeeenbeeeanee 222
Modifying the TaskbDar APPEATANCE............ooiii ittt e e e e e b e e e be e e e st e e e beeasbeeeasbeeebeeaaseaaanes 225
SAVING the TASKDAT.......ceiiiie ettt b e a e bbbttt b e e et sane e e 226

[ T T |V = T o SR 227
(19110 To [U T 1o o PSPPSR 228
(@011 gTe =T 1Y = Tt (o T TP U PP PP UPRUPPPUPN 228
MaCTO SPECITIC COMIMEANT ...ttt b et et bt e s bt e e be e e bt e e eabe e e beeesaneeebeeenbeeennne 241

Ch. 14 - Using Other Windows Imaging Applications in Advanced Mode.............ccccoceiiiiieiiec e 267
1110 To [¥T o1 1 o] o FE PSP PTR PP PR P 267
Preparing tO TAKE @ PICEUIE ..ottt ettt e b sbeenaeenees 268
TAKING @ PICTU. ...ttt bbbt bt e b et ea bbbt e e b bt e eh e eb e e bt e bt e bt e bt e neeennesnnennee e 272

Ch. 15 - Using Other Windows Imaging Applications in BasiC MOE..............ccocviiiiiiiiiiiiieec e 275
(10T [U T3 1T o PSP PT TP 276
Establishing the TWAIN INTEITAICE........ccoiiie ettt e st e e sib e st e anee e 276
Working in the BasiC TWAIN INEEITACE.........couiiiiiee ettt sae e saee e neeas 277
Using the Live Image to Define Image Capture Settings.... ...280
TAKING @ PICTUIE......e ettt a ettt e e bt e e ehe e e ettt e o2 bt e e ehe e e eh e e e e abe e e ehbeeeheeeeabeeeanbeeanbeeeneaesnneeanneas 289

Ch. 16 — Using Other Mac Imaging APPIICALIONS. .........coiiiiiiiiie ettt b et 291
(1110 To [UT o1 1 o] o FE TSP PP PSP 291
Preparing tO TAKE @ PICTUIE ...........cciiiiiei ittt bbbt b e bbbt ens 292
TAKING @ PICTUIE. ...ttt h e h oo bt h e bt e e bt e e bt e s bt e e bt e e eb et e e ab e e e be e e nnneeannnes 297

Ch. 17 — Using Other Mac Imaging Applications in BasiC MOE.............ccccoriiiiiiiiiie e 299
(1110 To [¥T o1 1o ] o FE TP PP PRSP 300
Working in the BasiC 3@ PArty INTEIMACE ..........oiiiiiiee ettt ettt e be et e st e e e sbee e snteeaneeas 300
Using the Live Image to Define Image Capture SEttNGS........cuoiiiiiiiiiiiie ettt 303
TAKING @ PICTUM. ...ttt bbbt bt e bt et e st e s bt e e b e e bt e eh e ebe e bt e bt e bt e bt eneeennesnnenneenn 312

4 User Guide to the SPOT RT Camera



Table of Contents

Appendix A: Electronic Imaging Theory and SPOT CaMEIAS........cccuiaiieiieeiiieaieeiieesieeasieeesisesseeeasresssaeesseeseeas 313
1110 To [FT o1 1o ] o FE PSP P PRSP
Digital Photography..
(©7a] o1l 10 g F=To =TT TSRS U PV RO PR PR PP PP

S R @ NI B o 11 e OF=T0 g1 = T OSSPSR
APPENAIX B: SPECITICALIONS ...t h e ettt s bt e st e e ebe e e sae e e s be e e ann e e sateeeanees

RT Series Catalog Information

FCC “Class A” PrOAUCT WETITING ........eeiiiieiiee ittt sttt st et e e st e e sabe e e ae e e ssbeesabeeeasbeesabeeanbeeeanbeesabeeanneeens 319
Appendix C: Keyboard and Toolbar BUtton COMIMANTS .........ccocuiiiiiiiiiie et siee e sibeesteeasee e saeeesneeasneeas 321
Appendix D: Converting Previous Version SPOT DAta@b@ases............coieiieiiiiiiiiiii ettt 323
AppendiX E: TRIrd PArty SOIWEATE .........c.uiiiiiiieeei ettt sb et b et e e b b saeenneenne 325
Appendix F: Enhanced Cameras, RT Cameras, and Polarized Light MiCrOSCOPY ...........cccvvveieiieneniniicnceeee 327

User Guide to the SPOT RT Camera 5



About This Manual

About This Manual

Introduction
The manual containsinstructions for the SPOT RT line of cameras (B/W, Color Mosaic, 3-Shot Color and
Slider) and version 4.0 of the accompanying SPOT software. An on-line version of this manual in PDF

(portable document format) is also included on the CD that contains the SPOT software. Refer to the
Installation Guidelines chapter for more information on accessing and using the on-line manual.

Document Conventions

Thefollowing isalist of the textual conventions used in this manual:

Notes / Note: Thisisan example of a note. Notes appear within the text to indicate
information for further consideration or reference.

Cautions CAUTION!

This is an example of a cautionary note. Cautionary notes appear to indicate that
you should carefully consider the implications of an action.

Warnings ¢ "WARNINGé"

THIS IS AN EXAMPLE OF A WARNING. WARNINGS INDICATE THAT THE ACTION
YOU ARE TAKING COULD EITHER CAUSE INJURY TO YOURSELF OR COULD
HARM YOUR SYSTEM

RT B/W RT B/W RT B/W notes indicate specific instructions for users with the monochrome version of
the SPOT RT camera. In most cases, these notes indicate that a color related option
is unavailable.

RT RT RT 3-Shot notes indicate specific instructions for users with the 3-Shot version of the
3-Shot 3-Shot SPOT RT camera.
RT Color RT Color RT Color notes indicate specific instructions for users with the Color Mosaic version of

Mosaic the SPOT RT camera.

RT Slider RT Slider  RT Slider notes indicate specific instructions for users with the Slider version of the

SPOT RT camera.

the current release of the SPOT software. These notes also describe how to obtain
Development

Software Development informational notes indicate special circumstances related to
Software P P
free updates from Diagnostic Instruments.
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Organization of the Manual

The User Guide to the SPOT RT Camera is structured as shown in the table below. In addition to the
chapter names and descriptions, the table indicates whether the chapter applies to the Basic program mode,
the Advanced program mode, or both:

Basic or
Chapter Description Advanced
About This Manual Describes document conventions, manual structure. Both
Installation Guidelines Describes hardware/software installation. Both
Quick Start Steps for immediately capturing your firstimage in the Basic Basic

Program Mode.

Ch. 1 - New Features Describes the software enhancements for version 4.0 (Windows and Both
Mac editions) of the SPOT software.

Ch.2 — Basic and Compares the features of the Basic and Advanced program modes. Both
Advanced Program
Modes
Ch. 3—The Basic Details the SPOT Basic program mode, which is designed for Basic
Program Mode beginning users who want to start taking pictures immediately
without having to make a lot of processing decisions.
Ch. 4 — The Advanced Describes the SPOT Advanced program environment, including Advanced
Program Mode basic file commands and preliminary setup instructions.
Ch. 5— Preparing to Describes the different procedures involved in setting up the Advanced
Take a Picture software for image captures.
Ch. 6 — Using Live Describes SPOT software’s real-time imaging functionality. Advanced
Images
Ch. 7—-Taking a Picture | Describes the image capture process. Advanced

Ch. 8 — Viewing, Editing, = Describes the rich set of image editing and customization features | Advanced
and Annotating Images in the SPOT software.

Ch.9- Describes the procedures for creating and working with SPOT Advanced
Using SPOT Databases | image databases.

This functionality is not yet available for Mac users. Refer to the Free Software Updates section below for
details on obtaining updated versions of the software.

Ch. 10 — Reporting Describes the Advanced mode reporting functionality in the SPOT Advanced
software.
Ch. 11 - Printing Images = Describes the procedures for printing images from the SPOT Both
program.
Chapter 12 — Taskbars Describes how to develop and utilize the floating taskbar feature Advanced
Chapter 13 — Macros Describes the Macro Scripting feature including how to develop Advanced

and implement Macro programs to automate your work

Ch. 14 — Using Other Describes how to capture images (via an Advanced Mode TWAIN Advanced

Windows Imaging interface) with the SPOT camera using other Windows -based
Applications in Advanced | imaging programs such as Photoshop or Image-Pro Plus.
Mode
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(cont.)

Chapter

Description

About This Manual

Basic or
Advanced

Ch. 15— Using Other
Windows Imaging
Applications in Basic
Mode

Ch. 16— Using Other Mac
Imaging Applications

Ch. 17— Using Other Mac
Imaging Applications in
Basic Mode

Appendix A: Electronic
Imaging Theory and
SPOT Cameras

Appendix B:
Specifications

Appendix C: Keyboard
and Toolbar Button
Commands

Appendix D: Converting
Previous Version SPOT
Databases

Appendix E: Third Party
Software

Appendix F: Enhanced,
RT Cameras and
Polarized Light
Microscopy

Describes how to capture images (via a Basic Mode TWAIN
interface) with the SPOT camera using other Windows -based
imaging programs such as Photoshop or Image-Pro Plus.

Describes how to capture images with the SPOT camera
using other Mac imaging programs such as Photoshop or
Image-Pro Plus.

Describes how to capture images (via a Basic Mode 3™ party
interface) with the SPOT camera using other Mac imaging
programs such as Photoshop or Image-Pro Plus.

An introduction to the theory behind SPOT cameras.

Technical specifications for the SPOT hardware and
software.

A table of menu commands and their keystroke and button
equivalents.

Instructions for performing a one-time conversion of SPOT
databases from earlier versions of the software.

A list of imaging software systems and their levels of
compatibility with SPOT Enhanced, RT, and Insight cameras.

A discussion of how to set up your Enhanced or RT camera
for the correct rotational orientation when using polarizers in
your microscopy technique.
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Advanced

Basic

Both

Both

Both

Advanced

Both

Both
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Free Software Updates

Registered SPOT camera owners can download free software updates viathe Internet. When you register
your product, Diagnostic Instruments supplies you with the user name and password needed to download
the latest release of the software, aswell as PDF user guides, software developer kits, and SPOT third party
DLLs. Toregister, contact Diagnostic Instruments at 1 (586) 731-6000, or you can register online at
www.diaginc.comicamreg.htm. You should periodically check Diagnostic Instruments' web site
(www.diaginc.com/softwar e) for the latest release.

To download files, follow these steps:

1 Access the software download page on Diagnostics | nstruments’ website —
www.diaginc.com/software.

2. Click onthelink for your software/operating system. Y ou are prompted for a user name and
password.

3. Enter your User Name and Password. |f you have not yet registered your product, contact
Diagnostic Instruments at 1 (586) 731-6000 or register online and obtain the user name and
password.

4, Click OK.
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Installation Guidelines

Installation Guidelines
INtrOdUCHION. ......ceeiiiiiiiicc e 7

System RequiremMents............ccocvevreeieeneeneenieens 8
Equipment Standards- Windows................ 8 < Confirm the minimal hardware requirements for
Equipment Standards- Mac........................ 9 using the SPOT RT camera... pp. 8-10
Equipment Standards- General............... 10 = Connect the SPOT RT camera to your
What is in the BOX..........cccvuriciciciiciiciecincieens 1 microscope... p. 15
Installing the Software.............ccccoceviiiiiiennne 11 ) ] ]
i ) 2 Use multiple SPOT cameras with a single
Windows Installation............cccccccoeeieeienne. 12
i i computer... p. 15
Video Card Related Problems (Windows)
................................................................. 13 . . .
Mac Installation.......____ 13 2 Access the on-line PDF documentation provided
on the SPOT software CD... p. 15
Installing the Hardware.............cccccoooeveineenen. 13
Installing the PCI Card...........ccccccoeeeieeennnen. 14
Connecting the Camera to the Microscope
and the COmMPUter...........ccceoeviiiieieiennne 15
Multiple Camera Installations..................c...... 15
Using the SPOT On -line Documentation......... 15
Introduction

The following sections detail the system and installation guidelines for using the SPOT RT camera and
version 4.0 of the SPOT software. They are asfollows:

System Requirements

What isin the Box

Installing the Software

Installing the Hardware

Multiple Camera Installations

Using SPOT On-line Documentation

¢ WARNING#*
If the SPOT RT camera is moved from one location to another location, the user is
strongly advised to protect the camera and the power supply to avoid the entry of any
small object or liquids into the camera casing through the camera’s ventilation openings.

Failure to do so may result in damage to the camera and may pose a danger to the user.
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System Requirements

The following sections detail the minimum hardware and software requirements needed for the SPOT RT
camera and associated software. These requirements are valid at the time of your camera purchase and
may change with future devel opment of our camera and software products as well as the computers to
which they interface. For optimal system suggestions, please consult our website at www.diaginc.comfor

the most timely information.

/ Note: For the most up-to-date suggestions on an optimal computer system configuration, please
consult our website at www.diaginc.com

Equipment Standards - Windows

Processor

Video Card

Minimum

Pentium,
400 MHz

A card that supports 24 bit, true color at the desired resolution with a refresh rate above
70 Hz.

With some video cards, you might experience system crashes or display problems in live image mode; you might also
experience display problems when zooming in on captured images. To correct these problems, lower the Graphics
Acceleration setting in Windows, as described in the “Video Card Related Problems” section below.

RAM
PCI Card Slot

PCMCIA Cardbus
Adapter with Optional
Magma Adapter (for
laptop)

Monitor

Operating System

Printer

Recommended Web
Browser

128 Mb
One available 1/2 length PCI slot

One available PCMCIA Cardbus slot

Any color monitor with at least 800 x 600 pixel resolution at 24 bit RGB, and a refresh rate
over 70 Hz.

Windows 95/98/NT/2000/ME/XP

For Multiple SPOT camera users - Windows 95, 98, and NT are not supported for
the Insight FireWire Camera interface

Driver required for reports feature

Internet Explorer 4.0 or greater
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Equipment Standards - Mac

Processor

Video Memory/
Card

RAM

PCI

Monitor

Operating System
Printer

Image Editing Software
(optional)

Minimum
400 Mhz G3 PowerPC (Mac G5 users, see note in PCl below)

Enough video memory on either the mother board or a plug in video card to display
millions of colors at the desired resolution, and with a refresh rate above 70 Hz

256 Mb

One full length PCI slot

Mac G5 Users — Please Note.

Current modek of the RT Camera utilize a PCI plug-in card
that is not compatible with G5 computers. Please do not
attempt to use this PCI card with the G5.

Any color monitor with at least 800 x 600 pixel resolution at 24 bit RGB, and a refresh rate
over 70 Hz.

Mac OS10.1 or greater
Driver required for reports feature

The SPOT 3" Party Interface, which is included with Mac software, is a stand-alone mini-
application designed for Mac users who want to use the SPOT camera to capture
images, and then edit the images in another imaging application. Some commonly used
third party applications include:

Adobe Photoshop

Image Pro Plus

Color It
The image editing software used with the SPOT 3" Party Interface does not need to be

TWAIN compliant. Refer to Ch. 17 — Using Other Mac Imaging Applications for more
information.
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Equipment Standards - General

Coupler

Lens

Light Source

Additional Hardware and Software

The RT Color Mosaic and Monochrome cameras require couplers designed to fit a
camera with a C mount.

The RT 3-Shot and RT Slider cameras require an F mount coupler.

A variety of couplers customized for your combination of
Microscope and SPOT camera are available from Diagnostic
Instruments. You may consult your dealer for assistance in
matching the correct coupler to your imaging microscope
system, or contact Diagnostic Instruments directly for
assistance from our expert Technical Support staff.

C- Mount lens for 1” format CCD

Because the SPOT RT camera is capable of extremely short exposure times, light
sources whose intensity varies with the waveform of the 60 Hz line supply should be
avoided. Problem light sources include fluorescent lamps, 120 volt incandescent bulbs,
and 6 volt 20 watt halogen lamps. These light sources cause the Live Image window to
flicker and result in incorrect brightness and color balance readings in captured images.
We have found that the low voltage halogen/xenon lamps used on most microscopes
work well, as do the mercury burners used on fluorescence illuminators.

If your work requires you to use a light source that causes problems, you can use the
Minimum Exposure option on the Image Setup window to avoid flicker and give you
correct brightness and color balance readings. Refer to Ch. 5 — Preparing to Take a
Picture for more information.
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What is in the Box

In addition to the manual, the shipping box should contain the following items:

Camera head with adust cap

Power supply (with cable to camera)

Power cord for the power supply

PCI interface board

25 pin cable to connect the power supply to the camera (6 feet long)

50 pin cable to connect the interface board to the camera (10 feet long)

Grounding wrist strap

One CD-R that contains:

- Thesoftware required to operate the SPOT camera.

- A PDF (portable document format) version of the user manual, User Guide to the SPOT RT
Camera.

- The Adobe Acrobat Reader software that is required to read and/or print the user's manual. Refer
to “Using SPOT On-line Documentation” below for instructions on installing the Reader on your
computer.

A registration card (you may also register online at www.diaginc.com/camreg.htm)

2 year limited warranty, 5 year limited warranty on desiccation.

Installing the Software

The CD provided with your camera contains the SPOT 4.0 software, which can be used with:

Windows 95/98/NT/2000/ME/XP
Mac 0S10.1 or higher

/ Note: Although the SPOT software can be installed either before or after installing the PCI card,
Diagnostic Instruments recommends installing the software first.

/ Note: In some instances, Di agnostic I nstruments has found that SPOT users with the Windows
2000 operating systemwill get aNo response from camera... message when trying to either
capture animage or view aliveimage. Thisisduetoincorrect BIOSsettings. For information
on correcting this problem, refer to Appendix D: Selected Error Messages.

User Guide to the SPOT RT Camera
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Installation Guidelines

Windows Installation

1. Ensurethat al other application programs are closed. Windows NT , 2000, and XP Users should also
ensure that they are logged on with administrator privileges.

2. Insert thedisk into your CD drive. The SPOT InstallShield Wizard automatically runs, and the Setup
window appears.

3. Click on Next at the Readme Information window. The User Information window appears. Enter
your name and company name.

4. Click on Next. The Choose Destination L ocation window appears. Either pressthe Browse button to
specify the destination directory, or click on Next to accept the default directory, C:\SpotCam.

5. The Select Program Folder window appears. Click onNext. The Start Copying Files window
displays the settings that you selected. Either click on Next to accept the settings, or click on Back to
return to the previous screens and revise the settings.

6. After you have accepted the settings, the program files are copied over, and the installation program
prompts you with the message Will there be a SPOT camera connected this computer?

7. Select Yes. Theinstallation program runs and looks for acamera. If you select No, the program still
installs but will not ook for a camera.

8. When theinstallation is complete you may be requested to re-start your computer.
9. You should see the following two desktop shortcuts.

sﬁ;&r Use the SPOT Advanced program mode if you are an experienced
L user, or you are a new user who wants to explore the broad range of

SPOT functionality and choices offered by the program.
Advanced

sﬁ;&r Use the SPOT Basic program mode if you are a new user who wants
o to immediately begin taking high quality pictures without having to
sPOT Basic  Mmake alot of processing decisions.

To replace a shortcut that was deleted from the desktop, follow these steps:

a) Right click on the desktop.
b) Select New > Shortcut. The Create Shortcut window appears.

c) Enter theinformation in the Command line box (this presumes that you selected the default
Spotcam directory in step 4 above).

For the Advanced program, enter C:\Spotcam\Spot32.exe -a
For the Basic program, enter C:\Spotcam\Spot32.exe.

If you found the file by browsing, you will see only one Spot32.exe program. |If the shortcut isfor
the Advanced program, you will have to modify the command line, as described above.

d) Click on Next.
e) Namethe shortcut.

f)  Click on Finish. The new shortcut appears on the desktop.

12 User Guide to the SPOT RT Camera



Installation Guidelines

Video Card Related Problems (Windows)

Diagnostic Instruments has found that when the graphics acceleration is set too high on certain video cards,
the SPOT program can crash when using the Live Image feature or the Live Image can be corrupted. If you
experience this problem, change the Graphics Acceleration in Windowsto alower setting. Follow these
steps:

From the Start menu button, select Settings > Control Panel.

Doubleclick on the Display icon,

Click on the Settings tab.

Click on the Advanced button.

Click on the Perfor mance tab.

o g~ W NP

Change the Har dwar e Acceleration setting by moving the slider to alower setting. With some cards,
you might have to move the slider to the lowest setting in order for live imaging to work.

~

Click on Apply.
8. Click onOK.
9. Click onClose

Mac Installation

The CD disk provided with your camera contains the SPOT software, which can be used with Mac 0S10.1
or higher. Ensurethat you have an administrator password BEFORE BEGINNING THE

INSTALLATION.
Toinstall the SPOT software on aMac, follow the steps listed below.

Insert the disk into your CD drive.
Double click on theinstaller icon.
Enter the Administrator User Name and Password

Click on Continue. The Spot Installer window appears.
Select the installation location for the program.
Click on Install. TheInstalling progressindicator appears.

N o g b~ wdhpE

When the installation is complete, you may be notified that the computer will restart.

Installing the Hardware

There are three simple steps to installing the hardware:
Install the PCI card
Connect the camera to the microscope

Connect the PCI cable and power supply cable to the camera and to the appropriate computer or
electrical interface

/ Note: Although the SPOT software can be installed either before or after installing the PCI
cable, Diagnostic Instruments recommends installing the software first.

User Guide to the SPOT RT Camera 13
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& WARNINGé™*

This (the SPOT camera) is a Class A Product. In adomestic environment this product may cause
radio interference in which case the user may be required to take adequate measures.

Installing the PCI Card

Toinstall the PCI plug-in card (board), follow these steps:

CAUTION!

If you are unfamiliar with the procedures for installing plug in boards, refer the installation to your
MIS department or to a qualified computer technician.

1. Turn off the computer, and let it sit for afew minutes to let the power supply drain.

2. Unplug all cables, and remove the power cord from the back of the computer.

& WARNINGé™*

TO AVOID ELECTRICAL SHOCK, ALWAYS REMOVE THE POWER CORD AND ALL EXTERNAL
CABLES, AND WAIT A FEW MINUTES FOR THE POWER SUPPLY TO DRAIN BEFORE OPENING
THE CASE.

3. Placethe computer on aclean, uncluttered surface, and remove the cover.

4. Position the computer so that the motherboard is facing you.

6 WARNINGé™

DO NOT HANDLE THE PCI INTERFACE BOARD OR TOUCH COMPONENTS INSIDE THE COMPUTER
WITHOUT USING THE ENCLOSED GROUNDING WRIST STRAP.

5. Todischarge any static charge that might have built up on your body, touch your finger to the metal
case of the computer’s power supply.

6. Stick the copper foil end of the grounding wrist strap to the metal case of the computer’s power supply.

7. Loop the other end of the strap around your wrist by pressing the sticky side against the strap, keeping
the dark strip against your skin.

8. Useyour computer’s manual to identify the location of the PCI slot(s) on the motherboard.

Remove the metal cover plate adjacent to an available PCI slot. Save the screw.

/ Note: PC users should avoid installing the PCI card in the shared slot (i.e., the PCI slot next to the
first 1ISA slot.

10. Carefully insert the PCI businterface board into the PCI slot.
11. Secure the metal bracket back into place with the screw from step nine.

12. Put the cover back on the computer.

13. Reboot the computer.

User Guide to the SPOT RT Camera
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Connecting the Camera to the Microscope and the Computer

The RT Color Mosaic and RT B/W model cameras require C mount couplers. The RT 3-Shot and
RT-Slider cameras require an F mount coupler. Consult your authorized SPOT dealer or call

Diagnostic Instruments for assistance in selecting the appropriate coupler for your Camera/Microscope
combination.

To attach the camer a to the microscope, follow these steps:
1. Attach the bottom clamp to the coupler.
2. Screw the RT camerainto the coupler/bottom clamp until it istight.

3. Insert the camera/coupler/bottom clamp combination into the microscope’ s photoport or
phototube.

4. Tighten the thumbscrew on the microscope's phototube (or the coupler's bottom clamp) to lock the
combination to the microscope.

To connect the camera to your computer and power supply, follow these steps:

1. Attach one end of the of the 50 pin (10 ft.) PCI cable to the PCI Card port on the computer (see
PCI card installation below), and attach the other end to the camera head.

2. Attach the power supply cable 25 pin (6 ft.) to the camera head and the other end to the power
supply.

3. Plug one end of the power cord into the power supply and the other end into a surge protector.

Multiple Camera Installations
More than one SPOT camera can be operated from a single computer, provided adequate PCI and/or

FireWire ports are available. Any combination of SPOT Enhanced, RT, and/or Insight cameras can be used
aslong as your hardware meets the minimum requirements for every SPOT camerainstalled.

Using the SPOT On-line Documentation

To use the on-line documentation that accompanies your SPOT camera, you must first install the Acrobat
Reader software that isincluded on the CD. This software enables you to read and/or print the Portable
Document Format (PDF) version of the user guide that ison your CD.

User Guide to the SPOT RT Camera 15



Quick Start

Taking Your First Picture

The following sections list the basic steps for setting up your microscope and camerato immediately begin
capturing images in the Basic program mode.

The picture taking process consists of two multi-part steps:

1. Preparing the microscope, specimen, and camera.
2. Capturing the image.

These steps assume that you have already installed the SPOT software and connected the camerato your
computer. |f you have not done so, refer back to the previous part of thismanual, Installation Guidelines.

Preparing the Microscope and Camera

1. Select the specimen that you want to photograph, and set up the microscope for Koehler illumination.
2. Ensurethat the specimenisin focus.
3. Using adaylight filter (5500° K), set the lamp voltage to the photo setting (or the rated lamp voltage).

Keep an assortment of ND (neutral density) filters on hand to use for images that are too bright (i.e., you
receive the Exposuretimetoo short for Camera error message).

Capturing the Image

To capture an image, follow these steps:

1. Openthe SPOT Basic

Program Mode. ‘.“EE

From the desktop click on N’
the SPOT Basic icon.

2. View arealtime preview EEIHEE
of your image capture. e s, o ™

Click on the Live toolbar
button. The Live Image
window appears. As the
camera computes the
optimal auto-exposure
sequence, the title bar
displays Computing
Exposure. When the
program finishes the
exposure computation
sequence, the title bar
displays Running, as
shown at right

3. Usethe microscope’s
controls to focus and
frame the image as
needed.
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Perform a White Balance on the image.

a) Click on the White Balance toolbar button. The live
image display pauses, and the Compute White
Balance dialog prompts you with a number of
options to calibrate the white balance.

b) Follow one of the instructions, based upon your
application.

c) Click on Begin. The Compute White Balance dialog
displays Computing Exposure, and the Live
Image window restarts and computes the new
exposure settings.

Click on the Image Settings toolbar button.

The Image Settings window appears. Ensure that the
settings are as follows:

Main Window:

Profile — Default

Exposure - Auto

Image Type — (your type of microscopy)
Brightness — 1.00

Quality/Speed — Quality (leftmost position)
Gamma - 1.00

Chip Imaging Area— Full Chip

Live Image Auto Brightness - Selected
Flatfield — unselected

Color Enhancement —selected

More Image Settings:

Flip (Image) — as needed

Rotate 90° — as needed

Minimum Exposure — unselected

Live Image Maximum — default (10 sec)
Filter Color — RGB for color images
Binning — none

Display Images in Grayscale — not selected
Noise Filter —selected

The suggested settings are designed to give you quality
image captures in most, but not all cases. If your work
involves fluorescence techniques, for example, you will
need to adjust the Image Type, brightness, gamma and
Quality/Speed settings accordingly. For more details on
selecting Image Settings, refer to Ch. 3 — The Basic
Program Mode.

Click on the Get Image toolbar button.

The Get Image dialog box displays the status of the
capture as it is downloaded to your screen.

1o
Because Get Image uses the values from the live image
view, the image capture skips the initial exposure

-
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|
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Ch. 1- New Features

Ch. 1 - New Features

Version 4.0 of the SPOT software includes the following new features:

Feature

Annotation

Bias Frame & Thermal
Frame Subtract

Database Export

Embedded Variables

Image Acquisition
Settings

Macros

Median Filter

On the Fly hardware
selection

Shutter Sound

Spot Metering

Taskbars

User Guide to the SPOTRT Camera

Description

Title and time options have been added to
the annotation options. An auto-number
text object has also been added.

Bias Frame subtraction and Thermal
Frame subtraction have been added. As
part of this change, Background
Subtraction has been removed.

A database export feature has now been
added to the SPOT Windows (PC) version.

The ability to use embedded variables in
static text and runtime text has been added
for reports.

The image acquisition settings
save/display feature has been added.

Automated “Macro” subroutines can now
be written, saved, and implemented saving
the user time and effort.

Median filter image processing has been
added to the other filter modes.

The ability to change the interface
board/camera selection while the
application is running has been added.
The application program will update the
image setup to accommodate the new
camera.

An option for an audible “shutter click” has
been added. The sound indicates when an
image has been captured.

A spot metering feature has been added.
Now the user has the option of metering off
of the entire image (normal) for automatic
exposure or defining the region of interest
in which to meter the automatic exposure.

A “floating” taskbar feature has now been
added to the SPOT advanced mode.

Find in Chapter(s)

8

5,7

10, 13

13

5,7

12
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Ch. 2- Basic and Advanced Program Modes

Ch. 2 — Basic and Advanced Program Modes

Introduction

With the SPOT software you can work in either a Basic or an Advanced program mode.

The Basic program mode is asimplified version of the SPOT program that enables new usersto
quickly start capturing images without having to go through all of the decision making processes
associated with the Advanced version of the program. The Basic program mode is also ideal for users
who simply need “snapshots” of their specimens. Refer to Ch. 3 — The Basic Program Mode for more
details.

The Advanced program mode is an enhanced version of the SPOT software. It is designed for more
advanced users who want both greater control over the way images are captured and edited, as well as
access to non-image capture functions such as database image archiving and reporting. Refer to
Chapters 4 — 13 for more information on working in the Advanced program mode.

When you install the SPOT software, the installation process adds the Basic and Advanced program modes
to your menu structure as well astwo icons to the desktop. The following section briefly compares the two
program modes.

Basic vs. Advanced Features

The Basic SPOT program includes only basic image capture and editing functionality. The following table
compares the general features of the Basic and Advanced SPOT programs.

Features Advanced Basic
automated post-processing adjustments X X
calibration and measurement functions X X
customizable (user-defined) image setups Extensive Simple
customizable printing X X
database (Windows only) X
exposure adjustment X X
image annotation X X
image editing Extensive Simple
live image preview X X
image editing in multiple color spaces X X
Macro scripting X
pre-defined image setups X X
recall of exposure values used in previous images X
reporting Extensive Simple
sequential imaging X X
taskbars X

User Guide to the SPOT RT Camera
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Ch. 3 - The Basic Program Mode

Introduction: Using the Basic Program.......... 26
g o QUICK REFERENCE:

Navigating in Basic Program Mode................ 26
The Viewing and Editing Window.............. 26 < Display thumbnails of selected images...p. 28
Opening and Saving Files .......................... 28 L )
2 Define image capture settings...p. 34
SETUP ittt 31
Preparing to Take a PiCture...........cococeveeuenes 34 2 View a live (real-time) image... p. 42
Profil€.......cooeeiiiiieiiiecieese e 34
2 Compute white balance values for an image...
Exposure: Auto or Manual..............cccceene 34 D. 43
Auto Exposure options..........cccccveeveeeineenns 34
Manual Exposure Options...............cc......... 36 < Capture animage... p. 44
Chip Imaging Area .........ccccceeevieeiieeiiieeens 37 . .
Edit the brightness and/or contrast of a
Live Image Auto-Brightness........................ 38 captured image... p. 49
Flatfield..........ccooieeiieiec e 38
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" . . captured image... p. 51
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Taking @ PiCtUre..........ccoeivviiieiiiiie e 41
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Viewing a Live Image...........cc.ccccoeeevenennen. 42
Computing White Balance Values (RT Color
Mosaic, RT Color 3 Shot, and RT Slider).....43
Capturing the Final Image...........ccccccevene 44
Get Sequential Images.........ccoeevveeiiiieanns 45
Viewing, Editing, and Annotating Images .....46
VIBW ..ttt 46
Bt e 48
Working with Image Sequences..................... 53
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Defining Report Attibutes.......................... 57
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Ch. 3-Basic Program Mode

Introduction: Using the Basic Program

The Basic SPOT program allows you to quickly and conveniently capture and edit images, without having
to make decisions related to the numerous processing and editing options available in the Advanced
program.

This chapter is divided into the following sections:

Navigating in Basic Program Mode
Preparing to Take a Picture

Taking a Picture

Viewing, Editing, and Annotating Images
Creating Reports

Printing Options

Navigating in Basic Program Mode

The following sections are an introduction to the SPOT Basic mode operating environment. They include;

The Viewing and Editing Window - The primary window for all image capture and editing functions.

Opening and Saving Files- Standard file save and open features, as well as those that are unique to
SPOT.

Setup - Initial settings to customize your software.

The Viewing and Editing Window

When you open or capture an image, it appears in the main viewing and editing window. All of theimage
save, view, edit, and annotation functions are accessed from this window, which consists of three areas:

The Menu Bar
The Toolbar
The Status Bar

The Menu Bar

The Menu Bar in the Basic program varies according to whether an image is open.

If you have not yet either captured a new If you have either captured a new image or
image or opened an existing image, the opened an existing image, the following
following menus are available: menus are available:
File File
View Edit
Camera View
Setup Camera
Help Setup
Window
Help

User Guide to the SPOT RT Camera
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The File menu contains file open and save options, which for the most part, are identical to the
standard file open and save options. Refer to Opening and Saving Files (below) for details. In
addition, the File menu contains the report creation and viewing options. Refer to the Basic Mode
Reporting section of this chapter for more details.

The Camera menu contains initialization, image capture, white balance, flatfield correction, and live
imaging options.

The View menu contains different options for viewing captured images. Refer to Viewing, Editing,
and Annotating Images (below) for details. View selections are limited to “Full Screen” when an
image has not yet been captured.

The Setup menu contains options used to define operating preferences. Refer to Setup (below) for
details.

The Edit menu contains image-editing options.

The Window menu contains standard Windows display options. Refer to Viewing, Editing, and
Annotating Images (below) for details.

The Help menu contains information about the SPOT software and enables you to access the on-line
help system.

The Toolbar

The Toolbar appears underneath the M enu Bar and contains all of the image capture, editing, and
annotation functions in the Basic program. The following diagram illustrates the Basic program Toolbar,
asit appearsfor an open image:

LA G S\ @ =
|mL;;§JEﬂ/SMJ 'thte Iaum E\ha \"Full \ \‘-_Frint

Sereen  Match
Image Image Balance Pan e Color

Settings Window

Figure3- 1: Basic Mode Tool bar

The Status Bar

The status bar at the bottom of your screen displays information about the on- screen image. The following
isanillustration of the status bar, as it appears for an open image:

Siza: [1520,1080] 12bpp | Pixal: [814.311] |581] | Fatowin |
I I I
Image Size ¥ pi Brightness Size Moditied
i {:u;d::tils values sellings  Status
Pixel bit depth HGE viiiies

JRIER AE KA for Color Mosaic

Figure 3- 2: Basic Mode Status Bar
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Each of the above call-outsis described in the following list:
I mage size — (Columns, rows) in pixels[e.g., (1520, 1080)].

Pixel bit depth (bits per pixel) - The pixel bit depth at which the image was captured. Thisvalue
reflects the pixel bit depth for the image setup that was used to capture theimage. All images captured
in Basic mode are 24 bpp.

XY pixel coordinates - Asyou move your cursor over an image, the status bar displaysthe x y
coordinates of the cursor in pixels.

Brightnessvalues - Asyou move your cursor over an image, the view status bar indicates the
brightness values of the pixel coordinates. The status bar displays separate red, green, and blue
brightness values for each part of theimage.

Size Settings - In theillustration above, the view status bar displaysFit to Win (Fit to Window), the
default image capture setting.

- If the Fit to Window option has been desel ected, this area displays the word Normal .
- If you arein zoom mode, this area displays the magnification level (e.g., Mag:x1, Mag:x1/4
etc...).

Modified Status - The section to the right of the size settings remains blank until you modify an
image. Once an image has been modified fromthe original status, the word M odified appears here.

/ Note: When the camera ison, but no image has been captured or loaded from an imagefile,
only a limited number of toolbar iconswill be functional.

/ Note: When the camerais off or not connected, only five toolbar iconswill be present on the
toolbar.

Opening and Saving Files

All of the file open and save optionsin the Basic SPOT program are accessed from the File menu. These
options are described below.

Note: Sandard Windows functions are not described in detail in this manual. For more detail on
these functions, refer to the Windows on-line help.

Open Image File ©Open image files of a specified famat (i.e., JPEG, TIFF, BMP,
etc.). In addition to using this menu option, you can open images
by dragging an image file from the Windows 98SE/2000/XP
Desktop or Explorer onto the SPOT program window.

Show Image File Thumbnails Display thumbnail previews of specified files and open images
from the preview screen. To show file thumbnails, follow these
steps:

1. From the File menu, select the Show Image File Thumbnails
option. The Thumbnail File Spec window displays all of the
image files in the directory.

2. Navigate to the directory for the image files that you want to
display.

3. Use the Files of type drop down box, to specify the file type.
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Show Image File Thumbnails
(cont.)

Open Image Sequence File

New Image Sequence

New Report

Open Report

Reload

Save

Save As

Save All

Close

User Guide to the SPOT RT Camera

4.  Select the file or files for which you want to display thumbnails. If you
do not select a file or files, the program displays thumbnails for all files
of the specified type in the directory.

5. Click on Open. The Thumbnails preview window appears. For each
thumbnail, you can:

- Double-click (Mac and Windows) on a thumbnail to open an
image for viewing or modification.

- Right-click (Windows)/[ [¢] Click (Mac) on a thumbnail to
display a list of options. The right-click menu enables you to
perform a variety of actions directly from the thumbnail window:
" Select Image.

Open Image.

Delete Image.

Print Image.

Move/Rename Image File

Copy Image

Add Image to Image Sequence(see below)

Add Image to Report (see below)

Select All Images in the thumbnail view. When you use this
option, the right-click menu expands to include the above
options for multiple images

Click and drag with the mouse to select two or more images.

Open an image sequence file. Animage sequence file is a single TIFF
format file that contains multiple images.

Refer to Taking a Picture section of this chapter for information on
capturing an image sequence file.

Refer to the Viewing, Editing, and Annotating Images for information on
viewing and editing image sequences.

Create a new image sequence file. This option enables you to specify the

first image in a new image sequence. This image can come from an open

image or an image on disk (from file). Subsequent images can be added to
the sequence in one of two ways:

Via the Add Image to Image Sequence File menu option (see below).
This option allows you either to add an open, non-sequence image to a
sequence or to create a new image sequence from the image.

Via the Sequence menu options. Here you can add any image to any
point in a sequence. Refer to Working With Image Sequences in Ch.
8 for more details.

Create a new Basic Mode report. Refer to the Creating Reports section of
this chapter for more details.

Open a Basic Mode report. Refer to the Creating Reports section of this
chapter for more details.

Reload the image from the hard drive (or other media). All changes made
since opening the image file are lost. This option appears only when a saved
image is open.

Save a previously unsaved image to new file, or update the changes to an
existing file. This option appears only when an image is open.

Save an image to a new file and/or file location. This option appears only
when an image is open.

Save all open image files. The program prompts you for the name and file
location of each image.

Close an image. The program prompts you to specify a location to save the
file. This option appears only when an image is open.
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Move/
Rename

Delete

Export
Movie File
(Windows)

Add Image
to Image
Sequence

Add Image
to Report

Print

Printer
Setup

Exit
(Windows)
Quit (Mac)

Ch. 3-Basic Program Mode

Move and/or rename an image file. This option differs from the Save As option in that it does not
retain a copy of the original file in the original location: using Move/Rename is comparable to cutting
and pasting a file.

Delete an open image. The program prompts you to verify the deletion.

Export a SPOT image sequence file to AVI format. Follow these steps:

1. Opena SPOT image sequence. Refer to Ch. 7 — Taking a Picture, for details on capturing
image sequences.

Select File>Export Movie File. The Export Movie File appears.
Enter the File Name for the avi file.

Specify the location where you want to save the avi file.

a M DN

Specify which images in the sequence that you want to Export. Select either:
All Images — the avi file will contain all of the images in the sequence.

Specified Images - the avi file will contain only the images that you specify (i.e., below the
radio button).

6. Specify the Frame Rate in frames per second.

7. Specify the Compression Settings . When you click on the Compression Settings button, the
Video Compression dialog displays the compression application(s) available on your computer.
Because each computer will have different installed applications, the Video Compression
options will vary.

8. After you have entered all of the desired settings, click on Save. The program displays a status
message as it exports the file.

Add an open, non-sequence image to an open image sequence, or create a new image sequence
from an open image. To use this option, the non-sequence image must be the active window and the
image sequence must be open in the background.

When you click on Add Image to Image Sequence, SPOT prompts you to specify either the Image
Sequence or a new image sequence. If more than one image sequence is open, select the
sequence from the drop-down list.

Add a selected open image to an open SPOT report. When you select this option, SPOT prompts
you to select from a list of reports. If you have not defined a report, SPOT automatically creates a
new report for you and inserts the image as a Static Image object. Refer to the Creating Reports
section of this chapter for more details.

Print an open image. Refer to Chapter 11 — Printing Images for information on standard Windows
and SPOT custom printing features.

Define the page setup parameters. Refer to Ch. 11 — Printing Images for information on SPOT’s
custom printing features.

Exit the SPOT program.
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Setup

The Basic program mode Setup menu options are as follows:

Show Image Settings
Calibration Setup
Image Auto-Save
Select Device
Preferences

Show Image Settings

Use this option to display the | mage Settings window. Inthe SPOT Basic Program Mode, the Image
Settings window is used to define the settings for both the live image view and the final image capture.
This means that you can use the Image Settings window in one of two ways:

As astand-alone dialog to pre-define the settings that the SPOT camera uses for capture images.

In conjunction with the Live Image window. When using the Image Settings dialog to define the live
image view, the live image settings al so serve as the image capture settings. In other words, thelive
image view can be used as a guide to how the final image will appear.

Refer to the Preparing to Take a Picture section below for adescription of the options on the Image
Settings window.

Calibration Setups

With the SPOT program, you can use a stage micrometer to calibrate each objective on your microscope.
Once calibrated, you can use the SPOT program to perform basic measurements on an image.

For details on calibrating objectives...

refer to the Calibration Setups section of Ch. 4.

For details on adding measurements and/or calibration marks to your images...
refer to the Annotation — Calibration and Measurement Marks section of Ch. 8.

Image Auto-Save

Use the Image Auto-Save feature to automatically save images as part of the capture process. To enable
SPOT’ s auto-save feature, select Setup>I mage Auto-Save, and check the Auto-Save I mages box, as
shown at right. For details on auto-saving images, refer to the Image Auto-Save section of Ch. 4.

Select Device

If you have multiple cameras connected to your computer, you can select the camerato use for your
imaging using this window.

Preferences

Use the Preferences option to specify:
Size of the onscreen toolbar
Sequential imaging memory settings
Thumbnail appearance.
Liveimage viewing settings
Captured Image Bit Depth and Fit to window view settings
File type extension setting (Macs only).
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/ Note: In SPOT 4.0, the Preferences window appearance has changed. Preferences are now
subdivided into multiple windows.

To open the Preferences window, select Prefer ences from the Setup menu. Each preference is discussed

bel ow.

Toolbar

Image
Sequences

Thumbnails

Live Images

Toolbar
Allows the user to specify whether the onscreen toolbar icons in the SPOT program should be
displayed in large or small format.

Memory Usage Limit
Specify how much memory is allocated for image acquisition. Note that the entry parameters are
system dependent.

Cache Images During Play
When “playing” an image sequence (see Ch. 8), the SPOT program allows you to select how it loads
the displayed images:

If Cache Images During Play is selected... The program pre-loads as many images from the
sequence as your computer's RAM allows. This enables a faster display of the image
sequence. But, if you have a sequence with many images, the size of the combined images
could exceed the RAM, and in this case, the SPOT program will load as much of the sequence
as possible, play that part of the sequence, and then pause to load the remaining images.

If Cache Images During Play is not selected... The program loads each image in the
sequence individually. In cases where you have a large sequence with many files, this allows
you to work without being restricted by RAM limitations. The display of images will be
somewhat slower than a display where images are cached

Specify the size of thumbnails for the Show Image File Thumbnails option

Select from one of the following options:
. Small (60 x 60 pixels)

Medium (90 x 90 pixels)

Large (120 x 120 pixels)

User Defined

Minimum width and height = 20 pixels
Maximum width and height = 200 pixels

Specify the resolution of image thumbnails (Show Image File Thumbnails option)

Select from one of the following options:
Small (54 pixels)
Medium (84 pixels)
Large (114 pixels)
User Defined

Minimum resolution = 16 pixels
Maximum resolution = 200 pixels

Always Show Full Chip in Live Image

Ensures that you will always see the Full Chip view when viewing a live image. Keep in mind that the
selection that you make here determines how the live image displays when viewing a region of the
chip. Refer to the Chip Imaging Area section for details.
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Miscellaneous

4

Add Extensions
to File Names
on Save (Mac)

Specify whether images should open in Fit to Window mode.

The Fit to Window option, a program default, automatically sizes images to fit the available screen
space when you open or capture an image. Thus, you can immediately see the entire image without
having to zoom out. This is especially useful with smaller monitors. Open Images in Fit to Window
Mode is checked as a default. If you do not want images to open in the Fit to Window mode,
deselect the box.

Auto-save Image File Name Suffix Number.
This feature allows you to specify a suffix number after the file name in order to keep track of the
sequence of images captured.

Specify the pixel bit depth for captured images.
The Captured Image Bit Depth option enables you to specify a different image bit depth when saving
an image captured in the SPOT program

8 Bits per Channel — The 8 bits per channel option provides 256 gray levels per color:

- With RT B/W cameras, captured images are 8 bits per pixel monochrome.
- With RT Color cameras, captured images are 24 bits per pixel RGB color.

This option results in smaller, more manageable image sizes, and is best for images that do not
require extensive modification.

12 Bits per Channel —The 12 Bits per channel option provides 4,096 gray levels per color.

- With RT B/W cameras, captured images are 12 bits per pixel monochrome.
- With RT Color cameras, captured images are 36 bits per pixel RGB color.

This option reduces banding problems that can result with modified images, but also results in
larger file sizes.

When saving 12 bit per channel images, SPOT prompts you to select either 12 bits per channel
or 16 bits per channel. If you use Adobe’s Photoshop for image editing, you should select the
16 bit per channel option because Photoshop cannot read 12 bit per channel images.

Note: The SPOT RT camera captures all images using 10 bits per channel (color). The SPOT
software immediately converts the captured image to either 8 bits per channel (color) or 12 bits per
channel (color), depending on the Captured Image Bit Depth that you select.

Specify whether you would like to utilize a shutter sound on image capture.

The Make Shutter Sound option, when checked, will provide a “click” sound during the camera
exposure sequence, confirming that the image capture is complete. If the image capture is relatively
quick, you will hear a single click. If the exposure is longer (i.e. greater than one second) you may
hear a “beginning exposure” click and an “ending exposure” click.

Monitor Color Filter Position.
If checked, the software will monitor which position the color changing filter is in.

The Monitor Camera Color Filter Position box is checked as a default. If this option is left checked,
the SPOT program displays error messages when the sensors in the camera head detect that the
color filter is not in the correct position. This option does not monitor the position of the filter slider in
the Live Image window. In Basic mode, the program will give you an error message if you are
capturing an image and the sliding color filter is in the B/W position.

Note: Monitor Color Filter Position will only appear when you are using a RT Sider
camera.

When selected, the Add Extensions to File Names on Save option automatically appends the file
type extension (e.g., JPG, tiff, bmp, etc...) to your image file. This enables cross platform file
sharing, because Windows based programs require a file type extension, while Mac based programs
do not. Once the file type extension is added, Windows based programs can recognize the Mac file.
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Preparing to Take a Picture EES e

Profile I Pat H |

The Image Settings dialog isthe central point for defining both liveimage

and image capture settings. The Image Settings window enables you to Exposurs: @ Aulo € Manual

Image

optimize the live image view, and then capture an image using these Type: |onigffielsvansmited ight =] -
settings. To open the Image Settings dialog, either click on the Image Brightness: . 556
Settings toolbar button, or select Show | mage Settingsfrom the Setup u
. . . . . . . . Quality Speed
menu. Each image capture/live image view option is discussed in the -}
sections below. Gamma: . 200
1T
Chip Imaging Area: l_

H & Full Chip " Center: =

PrOflle  Salection

W Live Image Auta Brightness
The Profile option allows you to create and re-use sets of live image/image e lize:

capture settings. When you make changes to any of the live image/image Flatfield: | <Mane> F
capture settings, these changes can be saved to a Profile — either the Default I™ Colar Enhancemant

or one that you have defined. For example, if you gammaadjust alive More. |

image and then decide that the result isideal for the type of specimen you

are working with, you could create a new Profile with the gammaand _GCoss | b |

exposure values and name it for that type of specimen—i.e., “ Diseased Cells.”

When you close the Image Settings window, the new settings will be preserved until you close the SPOT
software program or until you open the Image Settings window again and reset the values (in the same
session). If you want to save the settings to the profile of interest, modify the settings, then right click on
the Profile name (Windows) and choose save from the menu options that are listed below. Mac users
should hold the Control key while mouse clicking on the Profile name.

To add, edit, or delete Profiles, right-click on the Profile box. Right clicking gives the following options:

Add — Add anew Profile. When you add anew Profile, the program prompts you to nameiit.
Save — Save a Profile that you have modified.

Rename — Rename an existing Profile.

Delete— Delete aProfile. This option appears only if there is more than one Profile.

Exposure: Auto or Manual

The Exposur e option gives you the choice of having the camera cal cul ate exposure time (Auto), or setting
the exposure on your own (Manual). The exposure options will vary according to whether you select
Autoor Manual, asillustrated below. When you enter one of the above exposure settings, note that it
applies both to the live image that you are viewing and the captured image.

Auto Exposure options

Image Type

AnImage Typetellsthe SPOT program how to expose and process image captures. Each of the 11
available Image Types (see below) corresponds to a microscopy technique: select the Image Type that
matches the technigue you are using. The camerawill capture the image accordingly. The table below
describes typical situations for each image type.

Image Type Description
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Brightfield-reflected light

Polished metallurgical specimens and semi-conductors using a microscope with a
vertical illuminator.

Brightfield-transmitted light

Stained specimens on glass slides using transmitted light microscopes.

Darkfield-reflected light

Bright areas of specimens being viewed with darkfield, reflected light techniques.

Darkfield-transmitted light

Bright specimens on dark backgrounds using transmitted light darkfield technique.

Fluorescence

Fluorescence specimens not fluorescing in a single red, green, or blue primary color

Nomarski DIC/Hoffman

Specimens being viewed with either Nomarski DIC or Hoffman techniques.

Phase contrast

Specimens being viewed using the phase contrast technique.

Polarized light

Specimens being viewed with polarized light techniques.

Stereo/macro-metallic glints

Metallic specimens with intense glints.

Stereo/macro—no glints

Matte specimens without bright glints.

Stereo/macro-shiny glints

Shiny specimens with bright glints.

Brightness

Enter aBrightness value between .24 and 34.

A brightness value of 1, the default value, gives you the correct image brightness for most images. The
Brightness control allows you to overexpose or underexpose (darken or lighten) theimage area. In many
cases, an image has varying levels of brightness; to see a specific area better you might want to lighten or
darken theimage. When using the Brightness control, the SPOT camera uses an algorithm that combines
gain and exposure time to provide the fastest possible image update rate (shutter speed) in live mode:

When overexposing images to make them brighter (i.e., entering values greater than one), the camera
first selects the highest possible gain before lengthening the exposure time. Because gain also
brightens an image, less exposure time is needed.

When underexposing images to make them darker (i.e., entering values less then one) the camera uses
the lowest possible exposure time before lowering the gain.
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Quality/Speed (Auto)

Use the dlider to balance speed and quality when previewing dim images.
Moving the slider toward the Quality side increasesimage quality and decreases frame rates.
Moving the slider toward the Speed side increases frame rates and decreases image quality.

The Quality/Speed measurement corresponds to the Auto-Gain limit setting that allows you to set an upper
limit on the gain options that will be available during the Auto-Exposure process.

When the slider is at the left-most point, the Auto-Gain Limit gives you higher quality pictures, but
lengthier exposure times.

When the slider is at the right-most point, the Auto-Gain Limit allows the camerato select from all
available gain options. This shortens exposure times, but decreases image quality.

Refer to the “ Auto-Gain Limit” section in Ch. 5— Preparing to Take a Picture for a detailed explanation of
gain and exposure.

Gamma (Auto)

Enter a Gamma value between .1 and 4.

Gamma adjustment smoothly lightens darker areas of an image without burning out bright areas or
lightening black areas. Thisisespecially useful for capturing/editing images with awide range of
brightness values (dynamic range) such as fluorescence specimens or macroscopic objects with glints, (e.g.,
printed circuitry).

Values between 1 and 4 lighten the darker areas of the image.
Values between .1 and 1 darken the mid-tones of the image.

Gamma adjustments on live images are made in the RGB color space, the only color space where
adjustments can be made quickly enough to keep up with liveimaging. Refer to Ch. 5— Preparing to Take
a Picture for more details on gamma adjustment and color spaces.

Manual Exposure Options

Exposure Time(s)

Use the slider-bar to specify an exposure time (or times) between .04 ms and 526.746 seconds.

When you specify an exposure time, the camera skips the automated exposure sequence that takes place
when you open the live image view. Thisisvery useful in cases where exposure times are lengthy, as with
fluorescence samples.

Gain

Enter the precise gain that the camerawill use for an image capture. Use the slider-bar to select one of the
gainoptions: 1, 2,4, 8, or 16. The gain value displaysto theright of the slider-bar. Refer to the “Auto-
GainLimit” and “Gain” sections of Ch. 5— Preparing to Take a Picture for details on gain and exposure.

Gamma

The manual Gamma adjustment is identical to the auto Gamma adjustment.
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Chip Imaging Area

SPOT allows you to use any rectangular portion of the CCD chip for image capture. Using aportion of the
chip is helpful in cases where you want to:

Keep file sizes small.
Shorten download times.
Avoid areas of the image with optical problems (e.g., vignette areas).

There are three image area options:
Full Chip — Capture the entire area of the CCD chip.

Center — Capture arectangular part of the CCD chip’s area that has the same height - to - width ratio
asthe full chip, and is centered on the center of the full chip. The percentage that you enter isthe
percentage of full chip width that the new area’ s width will be.

To capture a centered proportion of an image, follow these steps:

a)  Check the Center option.

b)  Enter the percentage of the image that you want to capture. The minimum percentage is 10 and
the maximum is 100.

c) Capturetheimage.

Selection —Capture a specific part of the CCD chip.

a) Check the Selection option.

b) Close the Image Settings window and open the Live Image dialog (click on the Live toolbar
button).

c) Usethe mouseto select aregion for capture. Click and drag to define the selection.

d) Capturetheimage.

When you are viewing alive image Selection, how this selection is displayed, depends on whether the
Open Imagesin Fit to Window M ode and Always Show Full Chip in Live Image preferences (see the
Pr efer ences section above) are checked. The following table illustrates the possibilities:

Fit to Window Always Show Full Chip Live or
Checked? in Live Image Checked? Selection Display Captured Image
YES YES When you select a portion of the chip, the LIVE

selection is outlined with a yellow rectangle .

YES NO When you select a portion of the chip the cursor BOTH
is a zoom tool. To zoom in on a portion of a
live or captured image, click and drag over the
area that you want to zoom in on. To return to
the non-zoomed image, click on the Full Chip
option.

NO YES When you select a portion of the chip, the LIVE
selection is outlined with a yellow rectangle.
However, because Fit to Window is not
checked, you will not see the entire chip in the
window.

NO NO When you select a portion of the image, the BOTH
cursor is a cropping tool. If you select a portion
of an image, the program displays only the
selected area and discards the rest of the image.
To return to the non-cropped image, click on the
Full Chip option.
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Live Image Auto-Brightness

Available only when you are using Auto exposure and viewing alive image, the Live Image Auto-
Brightness option enables you to maintain a consistent brightness level for changing specimens.

Flatfield

The Flatfield option is used to correct for display problems associated with uneven intensity or coloration
inillumination, or to correct for artifacts (e.g., dust) in the optical system.

/ Note: Flatfield correction with the SPOT camera refers only to the correction of uneven
lighting. It should not be confused with the correction of optical field flatness.

Flatfield correction works by taking a picture of the brightfield background without the specimen in the
field of view. Thisimage letsthe SPOT software know, on a pixel-by pixel basis, which areasin the field
of view are receiving lessillumination than the brightest areas. When taking a picture that contains a
specimen, the software uses this information to accurately increase the brightness of each pixel in the dimly
illuminated areas. The resulting image gives the appearance of an even illumination.

The Flatfield correction process involves two images- the flatfield image and the final image. To use
Flatfield Correct, follow these steps:

1. Ensure that the specimen is under the desired objective and in
focus.

Get Flatfield

Status
2. From the Camera menu, select Get Flatfield Image. The Get ’7 Wwailing to Begin (Remove slide)...
Flatfield dialog box appears.

{Heqin Abart |

Removethe slide from the field of view.

4. Click on Begin. When the program finishes computing the exposure times and acquiring the flatfield
file, the program prompts you to name and save the file.

5. Namethe Flatfield file. Because flatfield image files are different for each objective, you might want
to name the file according to the objective's magnification (e.g., 10x).
6. Click on OK. If you do not specify adirectory path, the program automatically saves the flatfield file:

- InWindows, the file issaved to the c:\Spot Cam\Fltflds directory
- IntheMac OS, thefileis saved to System Folder >Pr eferences>SPOT Pr efs>Flatfields.

/ Note: The default file location varies, depending on where you installed the SPOT program.

7. Movethe specimen back into the field of view.
8. Click ontheLivetoolbar button.

9. Open the I mage Settingswindow, and select the Flatfield box. The name of the flatfield file that
you defined in step four should appear in the drop-down list of flatfield files.

10. Perform theimage capture. SPOT automatically uses the flatfield image to correct the capture.

Refer to the Taking a Picture section of this chapter for more details.
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User Guide to the SPOT RT Camera

Color Enhancement (Captured Images)

The Color Enhancement option optimizes image captures by closely matching the final captureto the
image as seen through the microscope. To optimize the final image, the SPOT program processes the raw
image data to produce afinal image that matches the view seen through the microscope.

If you want an image capture to match the live image view, you will want to leave Color Enhancement off.
Color Enhancement applies only to captured images.

More (Additional Orientation and Exposure Settings)

Wore Image Settings

When you click on Mor e, the program displays a dialog of . : =
additional orientation and exposure settings, as shown at right: ( ,f ' I Vetion ‘ I_”p;f‘?'e o iﬂ—
(EEE) ihirnrm: MZes:

. . . Fotate Live Image
/ Note: The screen capture at right isfroman RT 3- ( & None Lot O ight Masimum: | 10.000 | sac

Shot and an RT Sider — the Filter Color and

Display Images in Grayscal e options do not Filter Calar: IHGB *I I™ Display [mages in Grayscale
appear with other RT models. The RT Color Binning: | <More> =] ¥ Noise Filter
Mosaic will not show the binning option.

Cloge | Help |

Flip
Specify whether images will be flipped during the image capture/live image viewing process.

Select Horizontal to flip the image from left to right.
Select Vertical to flip the image from top to bottom.
Select both options to flip the image from left to right and from top to bottom.

Rotate 90°

Specify whether images will be rotated during the image capture/live image viewing process.

Select None if you do not want the image to be rotated.
Select Right to rotate the image clockwise 90 degrees.
Select L eft to rotate the image counterclockwise 90 degrees.

Exposure Limits - Minimum SPOT Power Line 166 ms per cycle
Frequency (60 Hz)

Because SPOT RT cameras are

8.3ms
capable of extremely short exposure per cycle
times, light sources with intensities
that vary with the waveform of the 60 Fluorescent Light N\ /N N\
Hz line supply (e.g., fluorescent lamps, Output Frequency \ '
120 volt incandescent bulbs, and 6 volt
20 watt halogen lamps) can cause the 1
Live Image window to flicker and ‘
result in incorrect brightness and color Exposure < 8.3 ms
balance readings in captured images. |_| |_—| '
The Minimum Exposur e option
allowsyou to correct for these
problems by limiting the camerato a
minimum exposure timethat is greater Minimum Exposure > 10 ms |
than the pulseinterval of the light
source. Consider theillustration to the
right. In this case, the pulse interval of

Figure 3- 3: Setting a Minimum Exposure to
Accommodate Varied Light Sources
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the fluorescent light source is 8.3 ms. Entering a Minimum Exposure of 25 ms ensures that the camera's
exposure time is greater than the pulse interval of the light source and that any error isminimized. The
greater the value above 25 ms, the more the error is reduced. Alternatively, you can enter any multiple of
8.333 ms. To enter a minimum exposure, check the Minimum box, and enter avalue in milliseconds.

Exposure Limits — Live Image Maximum

The Live Image Maximum option helps you to avoid unnecessarily long exposures when viewing alive
image. Consider the following situation: When you change from alower resolution objective to a higher
resolution objective, the camera detects a brief interval of blackness. When the Auto-Brightness option
(see above) isenabled, it compensates by modifying the exposure time to maintain a constant brightness
level. Thisresultsinyou having to wait for the camerato compute alengthy and incorrect exposure for the
black interval. Using the Live Image Maximum option, you can limit this exposure time. For most cases,
Diagnostic Instruments recommends a value of 0.5 seconds. Similarly, the Live Image Maximum option
can also be used in cases where the microscope’ s light path selector isincorrectly set.

Filter Color (RT 3-Shot, RT Slider)

The Filter Color option specifies the color or colorsthat will be exposed in the live image preview/image
capture.

Red — Preview/capture a monochrome preview of your specimen using the red state of the LCD filter.

Green — Preview/capture a monochrome preview of your specimen using the green state of the LCD
filter.

Blue - Preview/capture a monochrome preview of your specimen using the blue state of the LCD filter.

Clear — Preview/capture a monochrome preview of your specimen using the clear state of the LCD
filter. Selecting the Clear option does not provide the entirely unfiltered image that is possible with the
RT Slider camera. Although all three colors are transmitted, the polarizing filter, which is part of the
liquid crystal filter, and the IR filter remain in the light path, blocking some of thelight. When using
the Live Image window to focus or position dim images, RT Slider users can slide the filter out to
provide higher frame rates and |ess noisy images.

None (RT Slider)— Preview capture a completely unfiltered image.

RT Slider RT Slider users can select RGB you to preview/capture live images in full color. If the filter slider on the
camera is moved to the B/W position, the Filter Color setting should likewise be changed to one of the
monochrome options (e.g., Clear, Red, Green, or Blue). The Monitor Camera Color Filter Position
preference monitors the color filter position only for image captures— it does not monitor color filter
position when viewing live images.

RT Slider Selecting a Filter Color option does not change the position of the filter: this must be done by physically
sliding the filter to the desired position. If the Filter Color setting does not match the filter's position, SPOT
prompts you with an error message. But, this error message appears only if the Monitor Camera Color
Filter Position option on the Preferences window (see above) is selected.

Display Images in Grayscale (RT 3-Shot, RT Slider)

To counter the difficulty of viewing, focusing, and adjusting monochrome images in live mode, the

Display Imagesin Grayscale option enables you to view a monochrome image in grayscale, as opposed to
with thered, green, or bluefilter. This option applies only when the Filter Color (see above) is set to Red,
Green, or Blue.
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Binning (RT 3-Shot, RT Slider, RT Monochrome)

Binning combines adjacent pixels on the CCD chip, thereby reducing the number of pixelsused in the
image capture. Binning is useful when you have dim images and want to increase sensitivity and reduce
download time. This givesyou higher frame rates and less noisy images. But, as binning level increases,
image resolution decreases. All of these factors should be considered when you select a binning option.

There are four binning options:

None.......cccoc.... 1 pixel =1 pixel

2X2 e 4 pixels =1 pixel

X3 9pixels =1 pixel

4X4 ... 16 pixels = 1 pixel
Noise Filter

In addition to the noise suppression from the physical cooling of the RT camera, the NoiseFilter also
correctsfor the effects of noise. When capturing dim images with lengthy exposure times, the noise filter
actsto eliminate “hot pixels.” The Noise Filter checks each pixel on the CCD chip as described bel ow:

1. Theprogram compares the value of each red pixel with the values of the eight neighboring red pixels.

2. If none of the eight neighboring red pixels has avalue within £15 % (i.e., the threshold value that the
SPOT program uses) of the value for the red pixel being checked, the value for the red pixel being
checked is replaced with the average value of the eight neighboring red pixels.

3. The program repeats this procedure for the values of the green and blue pixels being checked.

To activate the Noise Filter, check the Noise Filter box. The program runs the noise filter each time an

image is captured.

Taking a Picture

The actual capture of adigital image (taking the picture) is similar to traditional photographic techniques.

In digital photography, however, it is possible to continually capture, refine, and recapture images until you
have an optimal representation: the first image that you capture might be only one of several that you useto
produce a publishable product. A sample image capture process, from start to finish might proceed as

follows:

1. Adjust the Preferences as needed (see above).

2. Open the Live Image window.

3. Frame and focus the image as needed.

4. Click on the Image Settings toolbar button to access the Image Settings window and adjust the live

image view settings.

5. Click on the Get Image toolbar button to capture the final image.

In the Basic program mode, image captures settings and live image view settings are defined from the same
source - the I mage Settings window. This gives you the convenience of being able to view aliveimage,
adjust the settings in real-time, and then capture the image with the live image view settings.

/ Note: Except for the Captured Image Bit Depth, which is defined on the Prefer ences window, all

image capture/live image settings ar e defined from the Image Settings window.
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Initialize Camera

If you turned on the SPOT power supply after you opened the program, you need to initialize the camerain
order to activate all of the capture and editing options. To do so, select the Initialize option from the

Camera menu.

Viewing a Live Image

The Live Image option enables you to see areal time
preview of your specimen/image capture. For instance,
you can use the Live Image window to:

Scan the image for an area of interest.
Zoom in on an area of interest.
Focus on an area of interest.

Frame an area of interest.

Define image capture settings— see Preparing to
Takea Pictureabove for more details

/ Note: With some video cards, you might experience system crashes or display problems when
working with live images. To correct these problems, lower the Graphics Acceleration setting in
Windows, as described in the Video Card Related Problems section of the Installation Guidelines

chapter.

To open the Live Image window, either click on the Live Image toolbar button, or select the Live Image
option from the Camera menu.

/ Note: Occasionally, when viewing a dim live image, you might notice that the right half of the
imageis brighter or dimmer than the left half. To display imagesin real time, the camera (except
for the RT-SE6) uses two separate amplifiersto simultaneously read the right and left halves of the
CCD chip. With some images, particularly dimmer samples, the brightness of the two halves may
not match. Thisresultsina“ split” appearance. To avoid this problem with captured images, the
camera reads the whole CCD through a single amplifier. A*“ split” Live Image view isnot
indicative of what your image capture will look like. Refer to Appendix A: Electronic Imaging
Theory and SPOT Cameras for more details.

Thetitle bar at the top of the Live Image window displays the status of the live image view - Running,
Computing Exposure, or Paused. Double-click on thetitle bar to “roll up” the live image display.
This pauses the live image display. Double-click again to display the whole window and resume the
live image display.

When the Fit to Window option is checked, the live image window cursor becomes a zoom tool. To
zoom in on aportion of a liveimage, click and drag over the area that you want to zoominon. To
return to the non-zoomed image, click on the Reset Area button on the bottom of the window.

When the Fit to Window option is not checked, the cursor isacropping tool. If you select a portion
of an image, the program displays only the selected area and discards the rest of theimage. To return
to the non-cropped image, click on the Reset Area button on the bottom of the window.

/ Note: Dueto a flaw in the Windows operating system monitors that are set to higher resolutions
cannot zoomto very high magnification levels. 1f zoomed in to a high magnification, the monitor
displays white instead of the zoomed image.
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The Full Screen option (accessed viathe View menu or [F 7]) can be used with liveimages. To
access live image viewing optionsin the full screen view, right click on the liveimage.

- Toexitthefull screen view, either press[F 7], or move the cursor to the top of the screen and click
on the Exit Full Screen Mode button that appears.

There are six view/exposur e options at the bottom of the Live Image window:

Restart Resample the brightness of the image, compute new exposure times, and restart the live image
display. This is useful for updating exposure times when specimen brightness has changed.

Pause/Resume Freeze the live image window. This is useful when you are changing a specimen and want to
preserve the last view. In addition, to use the Transfer option (see below), you must first Pause
the live image view. Click on Resume to restart the live image view

Close Close the Live Image window.
Fit to Window Size images to automatically fit the resizable display window.
Reset Area Return to the non-zoomed view of the live image.

Faster Readout  Faster Readout enables you to “speed up” the live image display (higher frame rates) in cases
where you are willing to sacrifice some resolution for a higher frame rate.

Computing White Balance Values (RT Color Mosaic, RT Color 3
Shot, and RT Slider)

White balance istheratio of red, green, and blue gains necessary to achieve the proper color rendition for
animage. Many factorsimpact the coloration of an image capture, including lamp voltage, the coloration
of the glass used in the slide, and the coloration of the glass used in the lenses of the microscope’s
objectives. To minimize theimpact of these factors, use the Compute White Balance feature. When you
perform awhite balance calculation, SPOT samples the color of the light from your light source after it has
passed through the slide and the objective, and then cal cul ates the red, green, and blue gains needed to
produce images where the white areas are white and the color areas are true.

Y ou should perform a new white balance cal cul ation when:

Starting a new image capture session.
Changing the lamp voltage.
Switching to a different objective on the microscope.
To compute new white balance values, follow these steps:
1. Settheillumination and the objective that you will use for the image capture.

2. If you have not done so, select your Image Type (see above). Each Image Type hasits own set of
white balance values. Any white balance values that you compute for an image type remain linked to
that image type until you compute new values. When selecting a new image type, remember that you
will be using the white balance values linked to that image type.

3. Click onthe White Balance button. 7

s

4. Show the camera a sample of white light. This step varies according to microscopy technique and
Image Type (sample), as shown in the table that follows:
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Image Type White Balance Technique
Brightfield- Position the slide so that the specimen is not in the field of view, but light is going through the slide
transmitted light near the specimen.
Darkfield- Perform the white balance using the brightfield mode on your microscope. See Brightfield —

transmitted light

transmitted light above.

Fluorescence

Use the Match Color feature

Nomarski
DIC/Hoffman

For Nomarski DIC: Adjust the Nomarski prism until the image is in either the “brightfield” or the
“gray scale” view.

For Hoffman: Perform the white balance directly on the Hoffman image.

Phase contrast

Position the slide so that the specimen is not in the field of view, but light is going through the slide
near the specimen.

Polarized light

Pull all polarizers and compensators out of the light path and then position the slide so that the
specimen is not in the field of view, but light is going through the slide near the specimen.

Brightfield- Replace your sample with a mirror.
reflected light
Darkfield- Perform the white balance using the brightfield mode on your microscope. See Brightfield —

reflected light

reflected light above.

Stereo/Macro (all
three options)

Using an EPl-illuminator (shining a light on the top of your specimen from off to one side), replace
your sample with a white sheet of paper.

Click onBeginto start the calculation. The camera computes the white balance values, and they are
automatically saved to the image settings for the image type that you sel ected.

Capturing the Final Image

Get Image captures an image according to the Image Settings that you defined *.;i :
(seeprevioussections). To capture an image, click on the Get Image button; select Get . O I

Image from the Camera menu, or press[F 9].

The Get Image status dialog box appears. Status messages display as the camera computes the gain and
exposure times. If the liveimage window is open, the image capture uses the gain and exposure times
calculated for the live image and skips the exposure computation (step 1 below). The status messages are
asfollows:

1. Computing Exposure— The camerais sampling brightness levelsin the image in order to determine
proper gain and exposure time.

2. Exposing— A countdown clock displays when the exposure will last longer than 2 seconds. This
informs the user that the el ectronic shutter is open and counts down the minutes: seconds remaining
until it closes.

3. Getting Image — The camerais downloading the image to the computer.

(For the Color 3-shot and Slider versions, steps 2 and 3 will occur from one to three times, depending upon
which color filters have been selected in the image set-ups)

4. Processing — The camerais preparing to display the image.

The newly captured image appears on screen. |If the live image screen is open, the captured image will
appear behind the liveimege screen. To view it, simply close the live image window.
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Get Sequential Images

The Get Sequential Images option allows you to capture a sequence of images. SPOT’s sequential image
capture process enables you to save an image sequence in two different ways:

Y ou can save a sequence as agroup of individual imagefiles.

Y ou can save asequence as asingle (TIF format), “sequence image file” that is composed of multiple
images. Refer to the Viewing, Editing, and Annotating Images section for details on viewing and

modifying image sequence files.
Refer to Ch. 7 — Taking a Picture for details on capturing sequential images.
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Viewing, Editing, and Annotating Images

After capturing an image, you can adjust viewing options, and edit/annotate the captured image.

View

All of the image viewing options are accessible from two menus:
View— Contains options specifically designed for viewing microscopic specimens

Window — Contains standard Windows options that enable you to work with and view multiple
images.

/ Note: The Wndow menu optionsinclude Cascade, Arrange Horizontally, Arrange Vertically,
Arrange Icons, and Close All. For descriptions of these features, refer to the standard
Windows help.

To help you view and analyze your image captures, the View menu contains seven options— Fit to
Window, Set Zoom Mode, Zoom Level, Show Grid Lines, Show Pan Window, Show | mage
Date/Time, and Full Screen.

/ Note: The Show Grid Lines option is available only when you zoomin on an image.

Fit to Window

Fit to Window allows you to view the whole image, regardless of the window size. Typically, reducing the
size of awindow also cuts off part of theimage. The Fit to Window option solves this problem by resizing
theimage so that it is always the same size as the window.

SetZoom Mode

1. Either select Zoom Mode from the View menu, or click on the Zoom toolbar button: J

2. Thecursor changesto a magnifying glass, and the Zoom toolbar button becomes active. »
The precise reference point for the zoom location is indicated by the white dot in the center of the
magnifying glass. The row and column numbers at the bottom of the screen indicate the exact position
of the white dot as you move the magnifying glass over theimage.

3. Usethe mouse to zoom in or zoom out:
a) Position the mouse over the center of the area that you want to zoom in on.

b) Either left click to zoom in 2x, or right click to zoom out 2x.
¢) Toreturn to the normal view mode, de-select the Zoom option.

The Zoom feature works in conjunction with the pan window (see Show Pan Window below), which
allows you to see where you are in relation to the larger image while zoomed in.

/ Note: All of the standard save, view, and edit options, with three exceptions— Add Calibration
Mark, Add Measurement, and Annotate — can be used while the programisin zoom mode. If you
need to annotate a zoomed image, use the Zoom L evel option (see below).

/ Note: With some video cards, you might experience display problems when zooming in on captured
images. To correct these problems, lower the Graphics Acceleration setting in Windows, as
described in the Video Card Related Problems section of the Installation Guidelines chapter.
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Zoom Level

The Zoom Level option, like the Zoom M ode option enables you to view zoomed images. However,
unlike the Zoom Mode option, the Zoom Level feature gives you the option to add annotations, including
text, calibration marks, and measurements, to the zoomed image. To use the Zoom Level option, select
Zoom Level from the View menu and select a percentage option from the list.

Like the Zoom Mode option, the Zoom L evel option can be used in conjunction with the pan window (see
Show Pan Window below), which allows you to see where you are in relation to the larger image while
zoomed in.

Note: With some video cards, you might experience display problems when zooming in on captured
images. To correct these problems, lower the Graphics Acceleration setting in Windows, as
described in the Video Card Related Problems section of the Installation Guidelines chapter.

Show Grid Lines

Show Grid Lines clearly defines pixel borders, which are often invisible in low contrast areas of an image.
Clearly defined borders help in positioning the cursor at an exact row and column location (i.e., using the
readouts at the bottom of the screen), which then allows you to view the brightness value for the individual
pixel.

To show the grid lines on an image, follow these steps:

1. Position the magnifying glassin the center of the areathat you want to zoom in on.

2. Zoomto either 8x or 16x. If you are using the Zoom L evel option, select a percentage of 800 or
greater.

3. Fromthe View menu, select the Show Grid Lines option. Grid lines appear around each pixel.

Show Pan Window

Show Pan Window enables you to navigate around an image while zoomed in at high magnifications.
When you select the Show Pan Window option, the program highlights your location in relation to the
whole image, and, by dragging the highlighted area around the pan window; you can explore the image,
piece by piece. Without the Show Pan Window option, the process of moving to a new point while in high
magnification would involve several steps:

1. Zoominginto thefirst area of interest.

2. Zooming out to determine where you are.
3. Determining anew areaof interest.

4. Re-zooming into the new area of interest.

The pan window replaces this tedious process. When you select Show Pan Window, asmaller version of
the image appears with a color negative over the zoomed area of the image.

To use the pan window, follow these steps:

e |
1. Either select Show Pan Window from the View I S
menu, or click on the Show Pan Window toolbar u\'-
button. S
/ Note: The pan window can be opened at any s & -
level of magnification, however the panning " ] '
“window within the window” featureisonly L ¢4 4 ‘
functional when the level of magnification
exceeds the “ fit to window” sizefor the i ,
captured image. The pan window appears, superimposed upon

User Guide to the SPOT RT Camera 47



Ch. 3-Basic Program Mode

the image.

2. Position the cursor on the image in the pan window: it changes from a magnifying glassto afour-
arrow pointer.

3. Tomoveto adifferent area of the image, either left click on the rectangle and drag it to the new
location, or left click on the new location.

Image Date/Time

The Image Date/Time feature pulls up the date and time associated with the capture of an image. When you
capture an image, the SPOT software remembers the date and time of the image capture. When you save
theimage, even if thisis many hourslater, the program sets the Created date and time of theimage fileto
the date and time of the original image capture.

/ Note: The date/time feature is synchronized to the date and time setting in your computer..

48

When image files are transferred over networks, the Created date and time is sometimes reset to the date
and time of the transfer, making it an unreliable indicator of the image capture time. Because TIFF and
JPEG format images have tags both for the Created date and the original capture date and time, network
transfers do not affect them. If reliable image capture date and time information isimportant to your work,
you should saveimagesin either TIFF or JPEG format.

When you select the Image Date/Time option from the View menu, adialog box displays the date and time
associated with the capture.
For non-TIFF, non-JPEG format image files, thisis the Created date/time, as explained above.

For TIFF and JPEG format image files, thisisthe TIFF/JPEG tag date and time.

For SPOT Database images (PCs only) thisisthe original date and time that was stored in the database
file.

Full Screen

View afull screen version of animage—i.e., without the SPOT menus or toolbars or the Windows
navigation bar. This option allows you to utilize the entire window for previewing images. Press[F 7] to
view afull screen image or click on the Full Screen toolbar button. Press[F 7] again to exit the full screen
view. Alternatively, Windows users can exit the full screen view by moving the cursor to the top of the
window and clicking on the Exit Full Screen M ode button that appears.

While working in Full Screen mode, Windows users can access SPOT menu options using standard
keystroke combinations, asillustrated in the table below:

[Alt] + A =  Attributes (Report mode) [Alt] +H = Hep
[Alt] +C = Camera [Alt] + O =  Object (Report mode)
[Alt] + D = Database (Advanced mode) [Alt] + Q = Sequence
[Alt] + E =  Edit [Alf]+S = Setup
[Alt] + F = File [Alt] +V = View
[Alt] +W = Window
Edit

All of the editing optionsin the Basic program mode are accessed via the Edit menu. There are five editing
categoriesin the Basic program mode:

Basic editing
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Image position
Image quality

Calibration and M easurement

Annotation
Memos

The options associated with each category are described below. In some cases, where the options are
identical to those in the Advanced program mode, the manual refers you to the appropriate chapter and

section.

Basic Editing

The Edit menu contains several functions that are common to most operating systems.

Undo

Cut (Mac)

Copy to Clipboard
(PC)/Copy (Mac)

Paste (Mac)
Clear (Mac)

Select All (Mac)

Image Position

Undo the last edit that you made. The Undo option only allows for one level of edits: in
other words, you can only undo the immediately preceding edit. To Undo an action,
select Undo from the Edit menu.

Cut text fields within the SPOT program.

Copy all or part of an image onto the clipboard for insertion into another program. These
options are identical to the Windows [Ctrl C] command and the Mac [ C] command.
1. Press and hold the left mouse button (PC)/mouse button (Mac).

2. Drag the cursor over the image until the dotted rectangle covers the area of the
image that you want to copy. If you copy without "cutting out" a specific portion of
the image, SPOT selects the entire image.

3.  Either select the Copy to Clipboard/Copy option from the Edit menu, or press
[Ctrl C] (PC)/[38 C] (Mac). The image is now ready to be pasted into another
application.

4.  Open the application that you want to paste the image into, and select from the
available pasting options.

Paste text fields in the SPOT program. The Paste field is grayed when editing images.
Clear atext field in the SPOT program. The Qear field is grayed when editing images.

Select an image for copying into another application.

From the Edit menu, you can:

Reposition images

Match the on-screen orientation of a specimen to the microscopic view
Crop an image to better reflect the area of interest

Rotate Right Rotate animage clockwise in 90-degree increments.

Rotate Left Rotate animage counter-clockwise in 90-degree increments.

Flip Horizontal Flip an image from right to left

Flip Vertical Flip an image from top to bottom.
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Crop Cut out a portion of an image. To crop an image, follow these steps:
1. Press and hold the left mouse button.
2. Drag the cursor over the image until the dotted rectangle covers the area of the image
that you want to crop.

3. From the Edit menu, select Crop. The Crop Area window displays the pixel
coordinates of the rectangle that you selected.

Crop Area
Left: | Right (333
Top: |35 Bottor: |488
LCancel
From this window you can fine-tune the crop area by modifying the pixel coordinates.

If you select the Crop option directly from the menu (i.e., without specifying a crop
area), the Crop Area window displays the values for the entire image.

4. Click on OK to crop the image. The cropped image appears on-screen.

5. When you crop an unsaved image, the program automatically discards the area of the
image outside the crop. To give yourself the opportunity to change the crop area, you
should save the image before you crop it.

Mj“st Imm _—————————————— E
The Adjust Image options allow you to correct )
images that are overly bright or dark, or to i tAr W HQL|.:. 2 T”
modify areas of interest that are too light or S Al
too dark to seeimportant details. To access Brishtnass [ ] [t rn |
these editing options, select Adjust Image Gamma: 2T Db |
from the Edit menu. The Adjust Image ot ) D[
window appears, as shown at right. Adjust i
images either by entering avalue in the box or AT it e [ Feace |
by moving the slider bar. ete | [ cwmeat | [ ok |

The Adjust Image window provides three
adjustment parameters:

Color Space — This option enables you to select the color space that is best suited to the type of image
that you are editing:

- RGB (Red Green Blue) — Use for monochrome images
- HSL (Hue Saturation Luminance) — Use for all color images except fluorescence

- HSV (Hue Saturation Value) — Use for fluorescence images
Refer to the Image Editing and the Concept of Color Space section of Ch. 8 for more detailed
descriptions of the three color spaces.

Modify Main Image - When this box is checked (the default), both the thumbnail image and the main
image change as you are adjusting theimage. If you want the main image to change after you have
made the adjustments— and thereby speed the editing process- deselect the Modify Main Image box.

Reset — Click on the Reset button to return the image to its pre-adjustment appearance.

The following sections describe the effect of each of the four adjustments.
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Dark Level The DarkLevel adjustment lightens or darkens an entire image by adding the value that you specify
to all of the pixels in the image.
To adjust Dark Level, enter a number between -100 and 100.
Numbers between zero and —100 darken the image.
Numbers between zero and 100 lighten the image.

Brightness The Brightness adjustment lightens or darkens the bright areas in an image. For example, if you
used the Dark Level adjustment to modify an image, but the new bright areas are either too dark or
too light to see the details, you can you use the Brightness feature to correct this. Because the
Brightness adjustment is multiplicative (as opposed to the Dark Level adjustment which is additive),
it multiplies the pixel values in the image by the value that you specify. A multiplicative process
affects bright areas more than dark areas. Before adjustment an image’s Brightness value is
always one.

To adjust Brightness, enter a number between 0 and 5.

Numbers between zero and one darken the image.
Numbers between one and five lighten the image.

Gamma The Gamma adjustment lightens the darker (mid-tone) areas of an image without burning out bright
areas or lightening black areas. This is useful when modifying images with a wide dynamic range,
(i.e., the range of brightness values recorded by the CCD chip. Before adjustment, the Gamma
value is always one.

To adjust Gamma, enter a number between .1 and 4.

Numbers above one lighten the mid-tone areas in the image.
Numbers below one darken the mid-tone areas in the image.

Contrast The Contrast adjustment exaggerates or subdues the difference between the bright and dark areas
in an image. Before adjustment, the Contrast value is always one.

To adjust Contrast, enter a number between 0.10 and 5.

Numbers above one exaggerate the contrast between bright and dark areas.
Numbers below one subdue the contrast between bright and dark areas.

Match Color @
The Match Color feature istypically used in two situations:
Y ou want to change the colors of an image on the screen to match the way that you think the specimen
looks.

Y ou want to set the white balance for pictures taken with a microscopic technique that never has white
initsimages. A prime example of this situation is fluorescence microscopy.

To usethe Match Color feature, follow these steps:

1. From the Edit menu, select Match Color.
The cursor becomes an eyedropper.

2. Usethe mouse to move the eyedropper to the Hee [T

pixel location of the color that you want to
match. Refer to the status bar at the bottom
of the window to ensure that each of the R,
G, and B values are less than 255 (8 bit) and

Salwation: 50 —]

oigri ot [

) Mo bite Gray |
4095 (12 hit). e - —
3. Click onthepixel. The Match Color Gdiilocdi el
window appears. Carcel Hep |

/ Note: The Set White Balance button appears only for image captures that have not yet been
saved and closed.
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The window displays information about the pixel that you selected:

- Hue— The actual color, as distinguished from othersin the color spectrum. Hueis derived
from a color wheel and is expressed in the color's angular location (e.g., 0 to 360 degrees).

- Saturation - The proportion of perceived pure huein the color. Saturation (in the SPOT
software) is measured on a numerical scale of 0 to 100, where zero equals pure gray and 100
eguals pure hue (e.g., “day glow”).

- Original Color — A sample “swatch” of the color that you selected. The cross hairson the
color wheel (e.g., in the center of the window) indicate the relative position of the selected
color.

- The Modify Main Image box is checked as a default.

4. Setthenew color. Thiscan be donein one of two ways, depending on whether the image should
contain white:

- If you are trying to make the selected pixel in your image appear as white (or gray if the
pixel isdarker), click on the Make White/Gray button.

- If you are working with an image that does not have any white, modify the Hue and
Saturation values so that the New Color “swatch” shows up as the color that you want. You
can do this either by entering specific Hue and Saturation values, or dragging the cross hairs
on the color wheel to the desired location.

Duplicate Image

Click on the Duplicate Image option to create a copy of the active (on-screen) image.

Calibration and Measurement

The Add Calibration Mark and Add M easur ement options enable you to add calibration and
measurement referencesto SPOT images. Refer to the Annotation — Calibration and M easur ement
M ar ks section of Ch. 8 for detailed steps.

Annotate

Image annotation is useful when you want to prepare captures for formal presentation, or inclusionin an
article or reference work. Using SPOT’ s image annotation features, you can:

Add text to an image.

Use an arrow, line, rectangle, or ellipse to emphasize a particular areain an image.
Add a graphic stamp such as acompany logo to an image.

Add freehand linesto an image.

To annotate an image, select Annotation from the Edit menu. Several changes take place in the SPOT
image-editing environment:

The Edit menu options change to reflect annotation editing.

Refer to Editing Annotation Objects (Ch. 8) for descriptions of each option.

The Obj ect menu appears with options for inserting drawing objects, text, images, and image related

information onto an image. Cursor functionality in SPOT reports varies according to which Object

menu option is sel ected.

- If Noneisselected, the cursor is an editing tool for selecting, sizing, and positioning objects.
When creating new reports, Noneis the default option.

- If areport object is selected, the cursor changes to a cross-hair icon for placing new report objects
onthegrid. Refer to Adding Annotation Objectsto SPOT Images (Ch. 8) for descriptions of
each object.
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The View menu changes to reflect annotation mode:
- Thetwo zoom options and the Show Grid Lines options are no longer displayed..

- The Show Tools option is present — this option displays the Tools dialog box, which contains
shortcuts for inserting annotation-drawing objects.
Refer to Adding Annotation Objectsto SPOT Images (Ch. 8) for more details on using the
Tools dialog box.

The Attributes menu appears with options for specifying annotation qualities.
Refer to Defining Annotation Attributes (Ch. 8) for descriptions of each option.

The Done! menu (Windows)/ Mode menu (Mac) allows you to switch back to the image capture/edit

mode.

- Windows — The Done! menu has only one option, End Annotation Mode. When you select this
option the SPOT program prompts you to merge the changes into the image.

- Mac — The Mode menu has only one option, Exit Annotation Mode. When you select this
option, the SPOT program prompts you to merge the changes into the image.

CAUTION!

If you select Yes after clicking on Done! The annotations become a permanent part of the image. If
you want to preserve the original image, save the original image to a file. After annotating it, use
Save As to save the annotated version to a different file.

Memos

In the SPOT software, you can attach amemo to TIFF or JPEG format image files. To use the Memo

option, follow these steps.

1. From the Edit menu, select Memo. The Image Memo window appears for you to enter a new memo
or edit an existing memo.

2. Enter the message.

3. Click on OK to attach the memo to theimage.

/ Note: If you attach a memo to an image that is not in either TIFF or JPEG format and then attempt
to save the memo (i.e., when you close the image file), the SPOT program displays a war ning
message that asks you if you want to save the image without the memo. |f you want to retain the
memo, click on Cancel and use the Save As option to save theimage in either TIFF or JPEG
format.

Working with Image Sequences

Image sequence files can be edited in the following ways, as described below:

The Sequence menu — Rearrange the order of a sequence, add and/or remove images to and from the
sequence, extract images from the sequence, and play the sequence. Refer to the Sequence Menu
Options section of Ch.8 — Viewing, Editing, and Annotating | mages for details.

The Sequence Controls (I mage Sequence) dialog — Set view options and “play” the sequence. Refer
to the Image Sequence Control s section of Ch.8 — Viewing, Editing, and Annotating Images for
details.
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Creating a Report

Using the Basic mode' s built-in reporting functionality, you can collect, organize, and present information
related to your image captures. This chapter discusses the process of creating and printing reports. Itis
divided into the following sections:

Creating a New Report

Working in Report Mode- general reporting features and functionality

Defining View Options—the view of the report definition screen

Defining Report Attributes — the style and appearance of the report

Defining Report Objects —thetext, field, and image information that appearsin the report
Editing Report Objects — edit options for the report objects

Saving a Report

Printing and Distributing Reports

Creating a New Report

To create anew SPOT report, select New Report from the File menu. The following changes take placein
the main window:

The report definition window appears as a separate window. |f an image or image(s) were open, they
remain open. When you move between an image window and the report definition window, the menu
options change accordingly.

The Object menu appears. Use these options to specify the fields, text, and images that appear in the
report.

The Attributes menu appears. Use these options to define the appearance and style of the report.

The View menu options change to reflect report definition function.

The Edit menu options change to reflect report-editing functions. These options are available only
after one or more report objects have been added to the New Report window.

Working in Report Mode

The report mode contains functionality that differs from the image capture and editing functionality. The
following isabrief overview of these features.

Cursor Functionality

Cursor functionality in SPOT reports varies according to which Object menu option is selected.

If None is selected, the cursor is an editing tool for selecting, sizing, and positioning objects. When
creating new reports, None is the default option.

If areport object is selected, the cursor changesto a cross-hair icon for placing new report objects to
thegrid.
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Sizing and Positioning Report Objects

When sizing and positioning areport object in the report window, you must first select the object by single
clicking onit. When an object has been selected, handles appear at the corners; for line objects, the handles
appear at each end. You can select multiple report objects by holding the mouse button down and dragging
the cursor around both objects. Handles appear around both objects. When selected, report objects can be
sized or positioned as needed.

To size objects, move the cursor either to a point on the object’ s border or to one of the handles. The

cursor changes to atwo pointed arrow

- Toresize onedimension of abox, position the cursor on avertical or horizontal line; click and
drag the side to the new size.

- Toproportionally resize abox, position the cursor on ahandle; click and drag the box to the new
size.

To position objects, move the cursor over the selected object. The cursor changesto afour-point

arrow. Click and drag the object to anew location. In addition, if an object is selected, you can use

the arrow keysto fine-tune its position.

/ Note: When multiple objects are selected, they can be sized and positioned as a single object.

Using Right/Ctrl-click and Double-
click Functionality

When creating areport, you can use the right-
click and double-click mouse functions as editing
shortcuts.

Double clicking on areport object enables
you to edit the object’ s attributes— e.g., the
thickness of aline.

Right clicking (Windows)/[Ctrl] clicking
(Mac) on areport object calls an object

specific edit menu that contains both general ope b Clpcand
editipg options anq attribqte ediFing options i ;
specific to that object. Right clicking on an Set I huniber. . ¥ opiect
bject, for example, givesyou alist of e  spoet
Image object, P'e 9 y Set Inage Border and Tusfation .. Specific

editing options, as shown at right. St Tk Edits

Right clicking (Windows\[Ctrl] clicking = 1y ceneral
(Mac) on thereport grid gives you three :

options: Select All objects, Paste an object
that you copied or cut; or Delete All of the objects on the grid.

Refer to the Defining Report Attributes and Editing Report Objects sections for more details.
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Defining View Options
The View menu provides you with nine options:

Zoom Zoomin or out to six different sizes. From the View menu, select Zoom and enter the desired
percentage.

First Page Go to the first page in the report.

Previous Page Go back one page in the report.

Next Page Go forward one page in the report.

Last Page Go tothe last page in the report.

Set Display 'I_'he report definition window includgs an a_djustaple grid =———DisplayGril=——H
Grid Size (i.e., the dots on the screen) to assist you in placing and
aligning report objects on the report page. By default, the : m]  ® mohes
grid is turned on. To turn off or modify the grid, follow Spasing: = O Millimeters
these steps:

b4 &show Grid

(o= [

1. From the View menu, select Set Display Grid Size.

- To turn off the display grid, deselect the Show
Grid box.

- To modify the spacing follow steps two through
four.

2. Select either inches or millimeters.

3. Enter the spacing for the display grid. The number
that you enter represents the space in inches or
millimeters between the dots on the grid.

- If the measurement is inches, enter a number
between .04 and 10.

- If the measurement is in millimeters, enter a
number between 1 and 25.

4. Click on OK. The display grid appears.

Set Object In addition to the display grid, you can define a second grid specific to report objects. The object
Grid Size grid controls the movement of objects as you work with them on the display grid. When you select
a report object and move it, the object automatically “snaps” to the nearest line in the object grid,
allowing you to more precisely align and arrange the objects on your report page.

1. From the View menu, select Set Object Grid Size.
2. If desired, check the Snap to Grid option.

3. Define the spacing for the object grid. In many cases, the object grid and the display grid will
have the same spacing. In other cases, you might not want the display grid to be as finely
spaced as the object grid (i.e., so the dots do not interfere with the view of the report definition
window).

- If the measurement is inches, enter a number between .04 and 10.
- If the measurement is in millimeters, enter a number between 1 and 25.

The default spacing value for the Object Grid is the last entered value.
4.  Click on OK.
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Show Tools ) )
Vertical Line

Horizontal Line

Click on the Show Tools optionto display  object selec Arrow
afloating palette of navigation buttonsand mode (None)
report objects, as shown. Refer tothe
Defining Report Objects section of this [:E S
Ellipse

chapter for more details. Rounded Box [

=
. Thisoption allows you to use the entire 5 ﬁ
screen to view alive image, without the Polygon | ‘ "
SPOT menus/toolbar and the Windows
navigation bar.

|
O T re
C: — | !mage
>

Box

Full Screen

Freehand

’I [~ Polyline

First Page Last Page

Previous Page Next Page

Defining Report Attributes

All of the general style and appearance options (report attributes) can be accessed from the Attributes
menu. Report attributes can be defined for an entire report or on an object-by-object basis (see the
Defining Report Objects section below).

When areport object is selected, the attribute is defined for the selected object(s) only.
When nothing is selected, the attribute is defined for all future, relevant objects.

The following sections detail each of the report attributes and the report objects that they affect.

Colors Define the foreground and background colors for all objects. Follow these steps:
1. From the Attributes menu, select Colors.
Colors

-~ Texst/Lines

2. Define the Text/Lines color. This is the color of the text, the line, or the
border around a text/image box. The default foreground color is black. To
select a color click on Color.

i~ Background/Fill

o | [ 3. The next window varies, depending on whether you are using a Windows or a
. Mac system.
i Cancel | - Windows allows you to select from a palette of colors or enter specific

HSL or RGB color values.

- Mac OS allows you to select from a palette of colors, enter specific RGB,
CMYK, HLS, or HSV values, and enter Internet specific colors.

Define the Background/Fill color. This is the color that appears behind text
and in boxes. Lines and images do not display a background color.

Line Thickness Determine line thickness for the following report objects: Line, Horizontal Line,
Vertical Line, Arrow, Box, Rounded Box, Ellipse, Freehand, Polygon, and
Polyline.
Line=—"=H

- 1. From the Attributes menu, select Line Thickness.
Thickness : @ points 2. Enter a Thickness value between .05 and 10 points.

3. Click on OK.

/ Note: In order to define a background/fill color for a Box or a Rounded Box, a fill must be
selected. Similarly, in order to define a background/fill color for atext box, the Text Style must be
set to Opaque.
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Image [ X]

- [ Border

Thickness: i’ points

i Justification

& Left/Top

£ Center

£ Right/Battom

Cancel

Arrow Size and Direction

() Right Edges
C) Centers

O Space Equally
O Center on Page

Align
Horizontal Yertical
@ No Change @ Mo Change
D Left Edges D Top Edges

O Eottorn Edges
D Centers

D Space Equally
O Center on Page

Box/Ellipse [ x]

Box/Ellipse Fill

e

Craes]
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Determine the line thickness for image borders and define the justification of
the image within the display box. This option applies only to the Image
report object.

1. To create a border around the image, click on the Border box, and
enter a Thickness value between .05 and 10.

2. Select the Justification for the image. This value is the justification of
the image within its display box, not the justification on the report page.

3. Click on OK.

Specify the size of the arrow head and define the direction that the arrow
points.

1. To specify the size of the arrow head, enter a value between 1 and 10.

2. Specify the direction of the arrow:
- To draw an arrow starting tail first and finishing with the point
(head), select Tail to Head.
- To draw an arrow starting point (head) first and finishing with the
tail, select Head to Tail.

3. Click on OK.

Define the appearance of the Box, Rounded Box, and Ellipse
objects.

1. Specify whether you want a fill for the object.

- If you do not want the box to be filled (i.e., you want a
transparent box), click on OK.

- If you want to specify a fill pattern for the box, check the
Fill Box/Ellipse. The Pattern options appear.

2. Specify a pattern by clicking on one of the seven options.

3. Click on OK.
Text Font Define the appearance of the text for the Text, Date, and Time
objects.
] 1. Selecta Font,a Font Style, and a point Size. The Sample
Font Style. Size: . .
[Fesis o box displays a preview of the font.
e T Condensed T Lae = [ 2. Define any Strikeout or Underline effects.
'Fr Blackadder [TC Bold Italic =l s
e s = 3. Click on OK.
™ Strikeout
’7 ™ Underline ’ nanYyll

Text Border, Justification, and

Background

Text="-—=8H

@) Transparent

[ ecrder

(]

Justification
) Left

Backqround

() center () Right

() Dpague
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Define the appearance of the text boxes for the Text, Date, and
Time objects

1. Specify whether the text box should have a border. To add a
border, click on the Border box, and enter a Thickness value
between .05 and 10.

2. Define the Justification of the text. This justification applies
to the position of the text in the box, not the position of the
text on the page.

3. Define the Background. Select either Transparent or
Opaque.

4. Click on OK.
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Defining Report Objects

All of the components of your report, including the formatting, text, images, and fields are known as
objects. Using the objects, you can specify the information that your report will contain. Before discussing
the individual report objects, review the following general procedure for inserting an object into a report:

1. From the Object menu, select the type of item (i.e., Lines, Connected Lines, etc...) that you want to
add to the image. The cursor’ s functionality varies according to whether areport object type (i.e., line,
text) is selected:.

- If areport object typeis selected, the cursor changers to a cross-hair icon that is used to add new
report objectsto the grid.
- If Noneisselected, the cursor isaan editing tool that is used to select and position objects.

Use the mouse to drag the cross hair to the location where you want to insert the object.

3. Left-click at the insertion point.

- If you selected aline or abox, hold down the mouse button and drag the line/box to the desired
size.

- If you selected any of the other report objects, the object will appear and you will be prompted to
enter the associated information (e.g., static text, the location of an image file, the database field,
etc...).

4. Onceit appears on screen, you can resize, reposition, and edit an object as needed.
- Resize - Select (click on) the object and drag the handles in the direction of the resize.
- Reposition — Left click and drag the object the new area.

- Edit — Select the object and choose an option from either the Edit menu or the Attributes menu.
You can also edit an object by right clicking (Windows)/[Ctrl] clicking (Mac) onit.

The following table describes the Basic program mode report objects:

None Select None when you want to use the cursor to edit and position the objects.
Lines Unconstrained Line —Add a straight-line annotation to the report.
Horizontal Line - Add a horizontal line annotation to the report.
Vertical Line —Add a vertical line annotation to the report.
Arrow - Add an arrow to the report. Either select Arrow from the Object menu, or click on the Tools box
button. Left click on the report and drag toward the area that the arrowhead will point to.
Connected

X Polygon — Add a closed polygon to the report. Either select Connected Lines>Polygon from the Object
Lines menu, or click on the Tools box button. Left click and release, and then drag the mouse to create a side.
Left click again to start a new side. Double click to finish the polygon. The program automatically adds
any additional lines needed to close the figure.

Polyline — Add an open polygon to the report. Either select Connected Lines>Polyline from the Object
menu, or click on the Tools box button. Left click and release, and then drag the mouse to create a side.
Left click again to start a new side. Double click to finish the polyline.

Freehand - Add a freehand line to the report.
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Shapes Rectangular Box — Add a square cornered box to the report.
Rounded Box — Add a round cornered box to the report.

Ellipse - Add an elliptical object to the report. Ellipses are drawn inside of the rectangular area that you
define. Ellipses touch the top, bottom, right and left sides of this rectangle.

Either select Shapes>Ellipse from the Object menu, or click on the Tools box button. To draw an ellipse,
left click at the point where you want to position one vertex of the rectangle and drag the cursor to the
point of the opposite vertex.

Image Add an image to the report. Select Image

Image S oure

1. From the Object menu, select Image.

2. Leftclick at the point on the display grid where you want Titl: | C:My Fictures\Eitan_raking. g =l
to insert the Image box, and holding down the mouse Sl ||
button, drag the cursor to create the desired shape and  Fie:
size for the image (it can also be resized/re-positioned at | ]
a later point). When you release the mouse button, the Gomience e T
Image dialog box appears. . :
oK I LCancel | Help |

3. Specify the file source for the image:

- Currently Open Image — Add a currently open
image to the report. If you have one or more open
images, SPOT lists the file name(s) and path(s) in
the drop-down box. Select from the list.

- Image File —Add an image from disk to the report.
Specify the file name and location either by entering
the path in the Name box, or clicking on the
selection box to the right.

4. Click on OK. The image appears on your report grid.

Text Text

Add text to the report.

Date
Add a date text box to the report. The current date is the default.

Time
Add a time text box to the report. The current time is the default.

User Name
Add a user name to the report. The user currently logged on to the computer appears as the default.

Editing Report Objects

Onceyou have created areport, you can edit the report objects as needed. There are three basic waysto
edit areport object:

Use the Attributes menu - The Attributes menu, as noted in the Defining Report Attributes section of
this chapter, allows you to either set the attributes for adding specific types of objects, or to select
existing objects and modify them as needed. Refer to the Defining Report Attributes section (above)
for more details.

Use the Edit menu - The Edit menu contains general editing features such as Undo, Copy, Cut, Send
to Back, etc...

Right-click (Windows)/[Ctrl] click (Mac) on thereport object — Right/[Ctrl] clicking on areport
object brings up a customized editing menu that contains both general editing commands and the

attributes that can be edited for that object. Refer to the Working in the Report Mode section for more
information on the right click function.
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The Edit Menu

The Edit menu provides general editing features for arranging, copying, and sizing report objects. Edit
menu options are active only when areport object is selected.

Undo

Bring to Front
Move Forward
Move Backward
Send to Back
Select All
Unselect All
Delete

Delete All

Copy to
Clipboard

Cut

Paste

Duplicate

Set Position,
Alignment, and
Size

Undo the last action. The Undo feature allows you to undo up to ten actions.
Bring a selected object in front of all other objects.

Bring a selected object one layer forward.

Send the selected object one layer back.

Send a selected object behind all other objects.

Select all of the objects in the report.

Removes the affect of select all or multiple highlights.

Delete the selected object(s).

Delete all of the objects in the report.

Copy the selected object(s) to the Windows clipboard. You can then paste the object(s) into:

A new SPOT report
A different location in the same report

This feature is particularly useful when you are creating a new report and want to use objects
from an existing report.

Cut the selected object(s) for pasting into a new report or to a new location in the existing
report.

Paste the object that you cut or copied to its new location.

Create additional copies of a report object. To duplicate a report object, follow these steps:
1. Select the object(s) that you want to duplicate.

2. Select Duplicate from the Edit menu. The program prompts you to enter the number of
duplicate copies.

3. Enter the number of copies, and click on OK.

4. The duplicate object(s) appear at the top of report window.

The Set Position, Alignment, and Size option allows you to specify precise sizing and
position values for single or multiple selected report and annotation objects.

The Position options enable you to:

Align top/bottom edges of multiple objects.
Align left/right edges of multiple objects.
Align the centers of multiple objects.
Center an object(s) on the page.

Enter exact values in inches or millimeters to position the object.
The Size options enable you to enter:

Exact width/height in inches or millimeters for one or more objects.

Set the width/height dimension for multiple objects the to smallest or largest object’s
value in inches or millimeters.
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Add a page to your report. When you add a page, the
Add Page program prompts you with the Add Page dialog box:

|
m

1. Specify whether the page that you want to add will
be inserted Before or After a specified page.

Add Page

2. Specify the Page Number that the additional page A )
will precede or follow. Page Murnber :

3. Click on OK. Cancel I oK I

SPOT reports can have a maximum of ten pages.

[l
(<2

Delete Page Delete a page from your report. When you select the Delete Page option, the program
prompts you to specify the page number.

Add Images Add astatic image to your report.

Saving Reports

1
2

To save anewly created report, select the Save option from the File menu.

When saving anew report (.rpb file type), SPOT prompts you  pysyarys
with the defaullt file location—i.e.,, C:SpotCam\Reportsfolder =" (S SR
(Windows) or Users\Shared\SPOT Files\Reports (Mac) . BT

Either save to the default location or specify anew location. If e test ot

you plan to save many reports without compressing the image

files, you should save them to a Jaz drive or to a network drive.

/ Note: Mac userswill seethe .rpb file type extension

I fth Add E t N t FI N Sa File name; — [test Save I
only |l e Xtensionsto Flle Names on ve Save s e [Foprt - o

option is selected on the Preferences window.

[~ Use JPEG Compression for Images

JPEG Buality (1-100]; |52 :I

Enter afile name for the report.

Define the Compression for the image(s) in the report by selecting from None, JPEG and JPEG 2000.
The JPEG 2000 Compression box is checked as adefault. If you are using JPEG 2000 Compression,
select either lossless or lossy from the checkbox associated with JPEG 2000.

- Avalueof from 1 to 1000 must be entered in the value box islossy is selected.

To turn on JPEG compression, select that box. If you are using JPEG Compression, enter a number
between one and 100.

- Avaueof 1isthe most compressed. File size and image resolution are decreased to the
maximum extent.

- Avalueof 100 is non-compressed. File size remains large and the image resolution remains high.

Click on Save. Y ou can now use the SPOT program to open and view the report at alater time.
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Printing and Distributing Reports

Page Setup
To print areport, follow these steps: Pinter
Mame; Acrobat PDPw iter j Properties... |
1. Openthereport. o [EREERE
Type: Acrobat PDPWiiter
2. Select the printer. If you have Adobe Acrobat, you hes: 17T
can create a PDF version of your report by Femmert
selecting Acrobat PDF Writer asthe printer of et | -~
choice: select the Printer from the Page Setup
dialog—i.e, File>Printer Setup>Printer. PDF files can be distributed to anyone with the Acrobat
Reader software, which, as described below, is available from Adobe as a free downl oad.
3. Click on Properties to define the printer’ s properties, if needed.
4. Specify the page range if you are not printing an entire report.
5. Specify the number of copies.
6. Click on OK.

If you intend to distribute SPOT image reports to people who do not have the SPOT program, we
recommend that you purchase Adobe Acrobat. Using Acrobat, you can convert the SPOT report (.rpb) files
to PDF files, which can be distributed to users who do not have the SPOT software. They can view the
reports with the free Acrobat Reader software, which isincluded on the SPOT software CD. The latest
version of the Acrobat Reader can also be downloaded from the Adobe’ s web site www.Adobe.com.

Image Printing

Image printing features in the SPOT basic program and the SPOT advanced program are identical. Refer to
Ch. 11 — Printing Images for details.
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Ch. 4 - The Advanced Program Mode

INtrodUCtion ..........ccoooviiiieiiiieccceeceeee ...63
QUICK REFERENCE:
The Viewing and Editing Window........... ...64
MEINUS. ....cveverereerereieeeeies ettt 64 < Display thumbnails of selected images... p. 67
TheToolbar...........cccoovviiiiiiiiic e, 64  _ h ind defi )
When You First Open the SPOT < Access the Image Setup window to define image
PrOGIAIM......eeeviveiereeeeeeeereeaeieseneesiesenes 65 capture settings... p. 70
After You Have Captured or Opened an
2 Use a stage micrometer with the SPOT camera/
software to calibrate the microscope’s
objectives... p. 70
2 Define color palettes that can be applied to
monochrome images... p. 71
2 Select which camera to use or switch to without
, closing the SPOT program... p. 73
Image Auto-Save (Windows).................... 72
TASKDAL. ..o 73 2 Change the appearance of the toolbar... p. 74
SeleCt DeVICE..........ccovvveiieiieicieccee e 73 - o _
PreferencCes.......ccvveeeecveee e 73 ~ SpeCIfy Image SeqUEnClng prEferenceS...p. 4
2 Specify thumbnail display preferences... p. 74

Introduction

The Advanced Program Mode is an enhanced version of the SPOT software. It is designed for more
advanced users who want greater control over the way images are captured and edited, and who want to
make use of the image archiving database, the report generator, and the calibration mark imprinting and
measuring functions. Additionally, the 4.0 version includes Macro Scripting allowing the user to automate
image capture and post-processing procedures. Furthermore, a new Taskbar feature has been added
allowing the user to customize an onscreen taskbar with one touch initiation of virtually any function found
in the SPOT Advanced Software program.

This chapter is an introduction to the operating environment of the Advanced SPOT program mode.
Detailed discussions of the features of this mode are found in chapters 5-13. Thisintroduction is divided
into three sections:

The Viewing and Editing Window - Describes the primary window for all image capture and editing
functions.

Working With Image Files - Discussesfile save and open features.

Setup- Describestheinitial Setup options.
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The Viewing and Editing Window

When you open or capture an image, it appearsin the main viewing and editing window. All of the image
save, view, edit, and annotation functions are accessed from this window, which consists of three areas:

Menus
The Toolbar
The Status Bar

Menus

The menu bar in the Advanced program varies according to whether an image is open. The table below
briefly describes each menu, indicates whether an image must be open in order to seeit, and provides a
reference to the chapter that discusses the menu optionsin more detail:

Image Must be

Menu Functions Open? Ch. Ref.
File Open, save, and printfiles. Create and run reports. No 4,10
Database Create, access, and modify SPOT image databases. No 9
Edit Edit and annotate images. Yes 8
Sequence Viewing/play options for image sequences. Yes (image 8
sequence file)
View Viewing options for captured images Yes 4
Camera Initialize the camera, view live preview images, capture images, and No 6,7
perform white balances.
Setup Define image setups, image capture preferences, calibration setups, No 5,12
and Taskbars.
Macro Create, Edit, and Play automated image acquisition routines No 13
Window Standard Windows display options. Yes 4
Help Information about the SPOT software and an on-line help system. No -
The Toolbar

The Toolbar provides shortcut buttons to frequently used menu items. Dragging the cursor over the Toolbar
displaysinformation about each button.

The name of the button (and the associated menu option) displays on the toolbar.
The function that the button performs displays on the left of the status bar.

Refer to Appendix C: Keyboard and Toolbar Button Commands for a complete listing of command
equivalentsin the SPOT program.

Like the menus, the Toolbar options vary according to whether an image is open, and what you are doing.
Thetoolbar displays the options necessary in each of the following situations:

When you first open the SPOT program...
After you have captured or opened an image...
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When You First Open th

e SPOT Program...

When you first open the program, the toolbar displays only the image capture options:

Toolbar Button

Live Image

Live
.*_. Get Image
e

(exposure from setu

Description

Showt/hide live image window

Take a picture
p)

= Get Image Take a picture using the last used exposure
J—G‘) (last used exposure)
Compute White Balance Values Compute RGB white-balance ratios
Full Screen Toggle full screen mode

Search Database

Bt

Search the database

(The Search Database option is active only when a database is open.)

RT B/W If you are using an RT

B/W camera, the Compute White Balance Values option is inactive.

Refer to Ch. 6 — Working with Live Images, Ch. 7 - Taking aPicture, and Ch. 8 - Viewing, Eiting, and

Annotating Images for more detai

Is.

After You Have Captured or Opened an Image...

After you have either captured a new image or opened an existing image, the toolbar expands to include

thefollowing options:

Toolbar Button

A Zoom

: Show Pan Window

L Save As
.E_ s
Save to Database
(Windows)
; Reload
A
Relond

User Guide to the SPOT RT Camera

Description

Turn on/off zoom mode

Show/hide the pan window (useful for navigating when
zoomed)

Save the image to disk with a new name and/or type

Save the image to the database
(this option is active only when a database is open)

Reload the image from disk
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Print Print the image

Refer to Ch. 8 — Viewing, Editing, and Annotating Images and Ch. 11 - Printing Images, for more details.

The Status Bar

The status bar, which appears at the bottom of your screen, displaysinformation about the image that ison
screen. Thefollowing isan illustration of the view statusbar, asit appears for an open image:

Size:(661.764) 2dbpp Pixel:(434.760) RGE:(226.193.174) Fit to in |Fac1nry Defauts
Imagg
size XY pixel .
Size
. . coordinates .
Pixel bit dept settings Image
(bits per pixel) Brightness Modified Setup
values status

Figure4- 1: Advanced Mode Status Bar

/ Note: The status bar displays values for captured images, not for live images
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Each of the call -outsis described below.
I mage size — The number of columns by the number of rows of pixelsin theimage.

Pixel bit depth (bits per pixel - bpp) - The pixel bit depth of theimage. There are four options:

- 8bpp (monochrome) — RT B/W, Slider (B/W mode)

- 12 bpp (monochrome) — RT B/W, Slider (B/W mode)

- 24 bpp (RGB color) — RT Color Mosaic & 3-Shot, Slider (Color mode)
- 36 bpp (RGB color) - RT Color Mosaic & 3-Shot, Slider (Color mode)

For a detailed discussion of pixel bit depth, refer to Ch. 5 - Preparing to Take a Picture.

XY pixel coordinates - Asyou move your cursor over an image, the status bar displaysthe x y
coordinates of the cursor in pixels. For example, the values for the upper left corner pixel would be
(0,0).

Brightness values - Asyou move your cursor over an image, the status bar indicates the pixel
brightness values at the indicated x y pixel coordinates. The values depend on the pixel bit depth (see
Ch. 5— Preparing to Take a Picture) for theimage. For example, if a color image is open, the status
bar displays separate red, green, and blue brightness values [e.g., RGB: (226, 193, 174)]. If a
monochrome image is open, the status bar displays only one brightness value [e.g., (176)].

Size Settings - In theillustration above, the view status bar displaysFit to Win (Fit to Window), the
default image capture setting.

- If the Fit to Window option has been desel ected, this area displays the word Normal .
- If you are in zoom mode, this area displays the magnification level (e.g., 100%, 200%...)

Modified Status - If you open an image file or take a picture, the section to the right of the
magnification setting will read “New” until you modify that image. Once that image has been
modified, the word M odified appears here. Use the Undo command to return to the New state.
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Image Setup - Thefar right end of the view status bar displays the currently active Image Setup (e.g.,
Factory Defaults). Thisisthe image setup that the program uses to capture images. From this part of

the view status bar, you can:

- Changethe currently active image setup.

- Modify an existing image setup.
- Add anew image setup to thelist.

Refer to Ch. 5 - Preparing to Take a Picture, for more information on image setups.

Working With Image Files

The File menu contains the following options:

Open Image File Open image files of a specified format (i.e., JPEG, GIF, BMP, etc.). In
addition to using this menu option, you can open images by dragging the
image file from the Windows Explorer onto the SPOT program window.

Show Image File Thumbnails Display thumbnail previews of specified files. From the thumbnail display
window, there are a variety of options. To view image file thumbnails,

follow these steps:
1.

6.
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From the File menu, select the Show Image File Thumbnails
option. The Thumbnail File Spec window displays all of the
image files in the directory.

Navigate to the directory for the image files that you want to

display.

Use the Files of type drop down box, to specify the file type.

Select the file or files for which you want to display thumbnails.
If you do not select a file or files, the program displays
thumbnails for all files of the specified type in the directory.

Click on Open. The Thumbnails preview window appears. For
each thumbnail, you can:

Double-click (Mac and Windows) on a thumbnail to open
an image for viewing or modification.

Right-click (Windows)/[Ctrl] Click (Mac) on a thumbnail
to display a list of options. The right-click menu enables
you to perform a variety of actions directly from the
thumbnail window:

Select Image.

Open Image.

Delete Image.

Print image.

Move/Rename Image File

Copy Image File

Add Image to Image sequence (see below)
Add Image to Report Template(see below)

Select All Images in the thumbnail view. When you
use this option, the right-click menu expands to
include the above options for multiple images

Click and drag with the mouse to select two or more images.
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Open Image Sequence File Openanimage sequence file. Animage sequence file is a single TIFF
format file that contains multiple images.

Refer to Ch. 7 — Taking a Picture for information on capturing an
image sequence file.

Refer to Ch. 8 — Viewing, Editing, and Annotating Images for
information on viewing and editing image sequences.

Open Database Image Open images from a SPOT database. The database must be open in
order to use this feature. Refer to Ch. 9 — Using SPOT Databases for
details on working with databases and database images.

New Image Sequence Create a new image sequence file. This option enables you to specify
the first image in a new image sequence. This image can come from an
open image, an image on disk (from file), or a SPOT database.
Subsequent images can be added to the sequence in one of two ways:

Via the Add Image to Image Sequence File menu option (see
below). This option allows you either to add an open, non-sequence
image to a sequence or to create a new image sequence from the
image.

Via the Sequence menu options. Here you can add any image to
any point in a sequence. Refer to Working With Image
Sequences in Ch. 8 for more details.

New Report Create a new Advanced mode report. Refer to Ch. 10 — Reporting for
details.

Open Report Open an Advanced mode report. Refer to Ch. 10 — Reporting for details.

Run Report Runareport. Reports can be runin three ways - previewed, printed, or
saved to file. Refer to Ch. 10 — Reporting for details.

Reload Reload the image from the hard drive (or other media). All changes
made since opening the image file are lost. This option displays only
when a saved image is open.

Save Save a previously unsaved image to new file, or update the changes to
an existing file. This option appears only when an image is open.

Save As Save animage to a new file and/or file location. This option appears only
when an image is open.

Save to Database Save animage to a database file. This option appears only when a
database is open.

Save All Save all open image files. The program prompts you for a name, file
location, and image file format for each image.

Close Close animage. The program prompts you to specify a location to save
the file. This option appears only when an image is open.

Move/Rename Move and/or rename an image file. This option differs from the Save As
option in that it does not retain a copy of the original file in the original
location: using Move/Rename is comparable to cutting and pasting a file.

Delete Delete an openimage. The program prompts you to verify the deletion.
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Export Movie File
(Windows)

Add Image to Image Sequence

Add Image to Report Template

Print
Print Setup

Exit (Windows)
Quit (Mac)
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Export a SPOT image sequence file to AVI format. Follow these steps:

1. Open a SPOT image sequence. Refer to Ch. 7 — Taking a Picture,
for details on capturing image sequences.

Select File>Export Movie File. The Export Movie File appears.
Enter the File Name for the avi file.

Specify the location where you want to save the avi file.

o M w DN

Specify which images in the sequence that you want to Export.
Select either:

All Images — the avi file will contain all of the images in the
sequence.

Specified Images - the avi file will contain only the images
that you specify (i.e., below the radio button).

6. Specify the Frame Rate in frames per second.

7.  Specify the Compression Settings . When you click on the
Compression Settings button, the Video Compression dialog
displays the compression application(s) available on your computer.
Because each computer will have different installed applications, the
Video Compression options will vary.

8. After you have entered all of the desired settings, click on Save.
The program displays a status message as it exports the file.

Add an open, non-sequence image to an open image sequence, or
create a new image sequence from an open image. To use this option,
the non-sequence image must be the active window and the image
sequence must be open in the background.

When you click on Add Image to Image Sequence, SPOT prompts you
to specify either the Image Sequence or a new image sequence. |If
more than one image sequence is open, select the sequence from the
drop-down list.

Add a selected open image to an open SPOT report template. When you
select this option, SPOT prompts you to select from a list of report
templates. If you have not defined a report template, SPOT
automatically creates a new report for you and inserts the image as a
Static Image object. Refer to Ch. 10 — Reporting for details on working
with SPOT reports.

Print an open image. Refer to Ch. 11 — Printing Images for details.

Define the page setup parameters. Refer to Ch. 11 - Printing Images for
details.

Exit the SPOT program.
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Setup

The Setup menu options allow you to define operational standards used for image capture and editing.
Refer to the sections below for descriptions of each option.

Image Setups

Inthe SPOT software, an image setup serves two purposes:

It defines the way a picture will be taken.
It defines the way the program will automatically modify a picture after it is taken.

Pre-configured image setups for standard microscope techniques (e.g., brightfield, fluorescence, etc.) help
novice users to take good pictures the first time. Experienced users can modify these pre-configured setups
asneeded. Refer to Ch. 5 - Preparing to Take a Picture for details.

Calibration Setups —

T T E— =)
With the SPOT program, you can use a stage micrometer to a0 21 g 23
calibrate each objective on your microscope. Once calibrated, |
you can use the SPOT program to perform basic measurements
on animage. Refer to Ch. 8, Viewing, Editing, and Annotating
Images for more information on using the measurement | “
functions. ' ! :

To calibrate an objective, follow these steps:

1. Placethe stage micrometer under the objective.

2. Adjust the microscopeto display as much of the stage micrometer as possible. Y ou can usethe Live
Image option, as described in Ch. 6 — Using Live Images, to help position the micrometer
Focusonit. Usethe Live lmage option.

4. Capture an image of the stage micrometer. Refer to Ch. 7— Taking a Picture for details.
Calibration Setups
5. From the Setup menu, select Calibration Setups. The Calibration Setup

Setups window appears (see right). o sdd.. |
o Bodiy..
6. Click on Add. The Calibration Setup window appears. EE? ?&t‘ell
Box
7. Enter the name of the =——— Calibration Setup —— &
calibration setup. Typically
this corresponds to the Hame | |
magnification of the Calibration Ciose_|
ObJ eCtiVe (e.g., 4X) @ pixel(s) equals
8. Using the mouse, draw the L 2] e 2]
calibration line along the
length of the stage [CHew | (Ccancer ] [ox ]|

micrometer image. When
you draw the line, keep these guidelinesin mind:

- Keepthelineasstraight as possible.
- Makethelineaslong as possible.
- Usethelargest unit of measurement that the micrometer allowsfor.
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To draw theline, follow these steps:

a. Position the crosshair cursor over the stage micrometer mark that represents the start point of your
calibration line. Intheillustration below, thisisthe 20 mm mark.

b. Left click onthe mouse.

c. Positionthe crosshair cursor at the stage micrometer mark that represents the end point of your
calibration line. Intheillustration below, thisisthe 23 mm mark.

d. Leftclick onthe mouse again. The length of the line in pixels appears on the Calibration Setup
window. To re-draw aline, double click anywhere on theimage. This clearsthe previously
drawn calibration line from the screen.

9. Enter the length and units of the line that you drew (e.g., 3 mm).

10. Click on OK. The 4x objective is now calibrated to perform measurements. Repeat steps one through
ten for each objective.

Palettes

The Palettes option on the Setup menu allows you to define new pal ettes and edit existing palettes. SPOT
color palettes allow you to apply specific hue and saturation values to monochrome (8 bit or 12 hit) images.
Palettes are useful in fluorescence applications where a sampleis fluorescing at a single wavelength, and
you want the acquired image to have the correct color. For such acase, you could create a palette to
represent the color of the fluorescent dye and then apply that palette to the captured image. There are two
waysto apply apalette to an image:

Y ou can associate a pal ette with an Image Setup, as discussed in Ch. 5 - Preparing to Take a Picture.

Y ou can apply a palette to a captured image by selecting the Set Palette option
from the Edit menu. Refer to Ch. 8 — Viewing, Editing, and Annotating —
Images for more details.

DElGie:

To define anew palette, follow these steps:
1. From the Setup menu, select Palettes.

2. Click on Add. The Color Palette dialog ; *
appears as shown here: Hewe: |

3. Either usethe Wavelength or Hueand
Satur ation selection lists or move the cross- e 3
hairs on the color wheel to enter the values A L |

- Wavelength allows the user to specify Puetn Cokrz
the exact wavelength ranging in value _
from 400nm to 700 nm. Wavelengths
will automatically correspond to various o]  fred| He |
Hues at full (100%) saturation.

- Hueisthedesignation for the actual color, as distinguished from othersin the color spectrum.

Hue is derived from the color wheel and is expressed in the color's angular location (in degrees) on
the whedl. (e.g., 0° to 360°).

- Saturation isthe proportion of perceived pure huein the color. Saturation (in the SPOT software)
is measured on a numerical scale of 0 to 100, where zero is pure gray and 100 is pure hue (e.g.,
day glow).

4. Click onOK.
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Image Auto-Save (Windows)

Use the Image Auto-Save feature to automatically save images as part

of the capture process. To enable SPOT’ s auto-save feature, select Image Auto-Save Setup
Setup>l mage Auto-Save, and check the Auto-Save I mages box, as Al lieges

shown at right. Y ou can then specify the auto-save options, as P [y Fowesoel yped -
described in the table below. Fomat | TIFF Uncompressed

. . . . . Suffix Begin N b:|1 = ¥ Save Thumbnail
File Name Prefix  This prefix appears before the number of each image S eI :I e THREE

capture in the sequence. To enter the File Name Prefix, File Name Carflict Action:
you can: & Oyenwiite Existing File " Dizplay "Waming
Image Display:
Type only the name (e.g., Cell) in the box. The % Display Each Image in a New Window
program automatically saves the image to the last " Display Orly Current Image ¢ Don't Display Images
used directory. If you specify the prefix only, you oK | Cancel Help

cannot see exactly where the files are being saved.

Thus, to avoid having to search for your files, you
should verify the loc ation of the last save.

Type the full path and file name (e.g.,
C:\Spotcam\T-cells ) in the box to specify the
location of the image. When entering the file path
and name, you can also specify a new directory
simply by entering it in the path (e.g.,
C:\Spotcam\Cells \T-Cells).

Click on the browse button to select a new file
location and file name (prefix). All of the image files
are saved with the prefix that you enter. Thus, if
your Suffix Begin Number (see below) is one, the file
name for the image would be T-Cells0001.

Format Select the file format for the sequence of images.

For individual files, there are six options: Windows Bitmap, JPEG, Mac PICT, TIFF
Uncompressed TIFF JPEG, or JPEG2000.

For image sequences there are two options: TIFF Uncompressed or TIFF JPEG.

Suffix Begin  Select the beginning number for image auto-save.
Number  The Begin Number automatically defaults to the first number that follows the previous sequence of
images. So, if you captured a sequence of 10 images, 11 would appear as the Begin Number when
you next opened the Get Sequential Images window.

The program prefaces numbers with enough zeros to create a four character suffix. For example, if
you have 35 images, the first image suffix will be 0001 and the last image suffix will be 0035. This
enables Windows to correctly order images, so that Growth_Sequence0002 appears before
Growth_Sequencel000, and not the other way around.

JPEG Quality JPEG quality is the level of compression for JPEG images: this option is available only when JPEG
(1-100) or TIFF JPEG is selected as the image file format. Enter an integer between 1 and 100 to set the
JPEG quality for images. A value of one is the most compressed (and lowest image quality), while
a value of 100 is the least compressed (and highest image quality).

Compression  When the JPEG2000 file format is selected, the Image Auto-Save Setup dialog displays
(JPEG2000) compression options:

Lossless — Information is not lost when the image is compressed.

Lossy — Information is lost according to the ratio that you enter: the higher the ratio that you
enter, the smaller the file size and the lower the quality of the image.
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Save Thumbnails  Save thumbnails of each image capture. This option is available only when JPEG, TIFF
JPEG, or TIFF Uncompressed is selected as the image file format.

File Name Conflict Determine how the program will respond if it finds an image file with the same name as an
Action  image from the current session. Select one of the following options:
Overwrite Existing File — The program overwrites the existing file with the new image
capture.

Display Warning —The program displays a warning message indicating that a file of
the same name already exists, and stops the image capture.

Image Display Determine how image captures will be displayed. Select one of the following options:

Display Each Image in a New Window — The program opens a window for each new
image capture. This option works well if you plan to capture a limited number of
images in the session. If you plan to capture many images, however, displaying
numerous windows uses up memory and could interfere with use of other programs.

Display Only Current Image — The program sequentially displays each image in the
same window. Each image displays only until the next image is captured. This is
useful when you have numerous captures where you do not want to be concerned with
running out of memory.

Don’t Display Images — The program automatically saves all of the image files to the
specified location without displaying them.

Taskbar

Thetaskbar option, when selected, will open ataskbar devel opment window, allowing the user to add,
modify, or delete taskbar buttons from the floating taskbar. Please see Chapter 12 for a detailed discussion
regarding the development and use of the timesaving Taskbar feature.

Select Device

Selecting this option from the dropdown menu will allow the user to switch between SPOT cameras
running on the same computer. When an alternate deviceis selected, for example from an Insight camera
to an RT camera, the menu and toolbars will adjust to acknowledge the appropriate options and settings for
the new device. The SPOT program, however, will not shut down. This on the fly device switching
capability can be very convenient for the user with the need for multiple cameras during the day.

Preferences

Use the Preferences option to specify:
Size of the onscreen toolbar
Sequential imaging memory settings
Thumbnail appearance.
Liveimage viewing settings
Fit to Window view settings
File type extension setting (Macs only).

/ Note: In SPOT 4.0, the Preferences window appearance has changed. Preferences are now
subdivided into multiple windows.

To open the Preferences window, select Prefer ences from the Setup menu. Each preference is discussed
below.
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Toolbar

Image Sequences

Thumbnails

Live Images
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Toolbar
Allows the user to specify whether the onscreen toolbar icons in the SPOT program should be
displayed in large or small format.

Memory Usage Limit
Specify how much memory is allocated for image acquisition. Note that the entry parameters are
system dependent.

Cache Images During Play

When “playing” an image sequence (see Ch. 8), the SPOT program allows you to select how it loads
the displayed images:
If Cache Images During Play is selected... The program pre-loads as many images from the
sequence as your computer’'s RAM allows. This enables a faster display of the image
sequence. But, if you have a sequence with many images, the size of the combined images
could exceed the RAM, and in this case, the SPOT program will load as much of the sequence
as possible, play that part of the sequence, and then pause to load the remaining images.

If Cache Images During Play is not selected... The program loads each image in the
sequence individually. In cases where you have a large sequence with many files, this allows
you to work without being restricted by RAM limitations. The display of images will be
somewhat slower than a display where images are cached

Specify the size of thumbnails for the Show Image File Thumbnails option

Select from one of the following options:
. Small (60 x 60 pixels)

Medium (90 x 90 pixels)

Large (120 x 120 pixels)

User Defined

Minimum width and height = 20 pixels
Maximum width and height = 200 pixels

Specify the resolution of image thumbnails (Show Image File Thumbnails option)

Select from one of the following options:
. Small (54 pixels)

Medium (84 pixels)

Large (114 pixels)

User Defined

Minimum resolution = 16 pixels
Maximum resolution = 200 pixels

Always Show Full Chip in Live Image ensures that you will always see the Full Chip view when
viewing a live image. Keep in mind that the selection that you make here determines how the live
image displays when viewing a region of the chip. Refer to the Chip Imaging Area section for
details.

Close Window on Snap will close the Live Image window when you select Snap to capture an
image. Otherwise, the Live Image window will remain open with the captured image(s) below it.

Maximum Exposure

The Maximum Exposure option helps you to avoid unnecessarily long exposures when viewing a live
image. Consider the following situation: When you change from a lower resolution objective to a
higher resolution objective, the camera detects a brief interval of blackness. When the Auto-
Brightness option on the Live Image Controls dialog (see Ch. 6) is enabled, it compensates by
modifying the exposure time to maintain a constant brightness level. This results in you having to
wait for the camera to compute a lengthy and incorrect exposure for the black interval. Using the
Maximum Exposure option, you can limit this exposure time. For most cases, Diagnostic
Instruments recommends a value of 0.5 seconds.

Similarly, the Live Image Maximum option can also be used in cases where the microscope’s light
path selector is incorrectly set.

Do Post Processing On

Specify whether to apply the Post Processing options for the current Image Setup to images
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Miscellaneous

Add Extensions
to File Names on
Save (M ac)

captured from the live image view.
Trans ferred Images

- If the Transferred Images box is selected, the Transfer option applies the Noise Filter,
Color Enhancement, and Image Size Double options as specified for the current Image
Setup.

- If the Transferred Images box is unselected, the Transfer option ignores the Post
Processing options for the current Image Setup, with one exception: if the Chip Defect
Correction option is selected for the current image setup (Enhanced and RT cameras
only) , the corrections will appear in the image capture, regardless of the Transferred
Images preference.

Snapped Images

- If the Snapped Images box is selected, the Snap option uses all of the Post Processing
options from the current Image Setup, except for Background Subtraction and Flatfield
Correction.

If the Snapped Images box is unselected, the Snap option ignores the Post Processing options for
the current Image Setup, with one exception: if the Chip Defect Correction option is selected for the
current image setup (RT and Enhanced cameras only), the corrections will appear in the image
capture, regardless of the Snapped Images preference.

Specify whether images should open in Fit to Window mode.

The Fit to Window option, a program default, automatically sizes images to fit the available screen
space when you open or capture an image. Thus, you can immediately see the entire image without
having to zoom out. This is especially useful with smaller monitors. Open Images in Fit to Window
Mode is checked as a default. If you do not want images to open in the Fit to Window mode,
deselect the box.

Auto-save Image File Name Suffix Number.
This feature allows you to specfy a suffix number after the file name in order to keep track of the
sequence of images captured.

Specify whether you would like to utilize a shutter sound on image capture.

The Make Shutter Sound option, when checked, will provide a “click” sound during the camera
exposure sequence, confirming that the image capture is complete. If the image capture is relatively
quick, you will hear a single click. If the exposure is longer (i.e. greater than one second) you may
hear both a begin click and an end click.

Specify whether you would like to monitor the color filter position (RT Slider).

The Monitor Camera Color Filter Position box is checked as a default. If this option is left checked,
the SPOT program displays error messages when the sensors in the camera head detect that the
color filter is not in the correct position. This option does not monitor the position of the filter slider in
Live Image mode. In Basic mode, the program will give you an error message if you are capturing an
image and the sliding color filter is in the B/W position.

When selected, the Add Extensions to File Names on Save option automatically appends the file
type extension (e.g., JPG, tiff, bmp, etc...) to your image file. This enables cross platform file
sharing, because Windows based programs require a file type extension, while Mac based programs
do not. Once the file type extension is added, Windows based programs can recognize the Mac file.
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Introduction: What is an Image Setup?

Animage setup servestwo crucial purposes:

It defines the way a picture will be taken.
It defines the way a picture will be modified after it is taken.

Image setups are defined to optimize the picture taking process for different types of images or microscopy
techniques. They can be created, saved, and recalled asneeded.

Accessing the Image Setup Window

To define anew image setup or to edit an existing setup, follow these steps:

1. From the Setup menu, select the Image Setups option. The Image Setups window appears. Either
double-click on a setup to open it, or select one of the following options:

- Add - To create anew image setup, click on Add. The |mage Setups
New Image Setup dialog box appears with alist of
templates (image types) that serve asthe basisfor the
new image setup.

actr_l.JDfuIts o " Add... |
- Modify - To edit an existing image setup, select a setup Pat —
from the list, and click on Modify. The Image Setup

window appears. Delete |

- Delete- To delete an image setup, select a setup from Current |
thelist and click on Delete.

- Current—To make a setup the active setup, select the
setup from the list and click on Current.

Current Setup: Brightfield-Transmitted Light

- Close- To exit the dialog box, click on Close.
Cloze Help

Shortcuts: You can quickly access the Image Setup window by right clicking the drop-down box in the
bottom right corner of your screen. The box displays the name of the current (active) Image Setup.

- Tochangethecurrent (active) image setup, left click on the tab and select the new Image
Setup.

- To define a new image setup or to modify an existing image setup, right click on the box, and
select Add.

- Tomodify the current image setup, right click on the box and select modify.

- Toaccessthecurrent image setup, press[F12].
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If you select the Add option (i.e. to create anew image
setup), the New Image Setup window appears. The pre-
defined templates (image types) are indicated by brackets
< >, while user-defined setups appear without brackets:

New Image Setup

ik

<darkfele-transmitted light> 0Lt

RT B/W RT B/W and Color Mosaic camera users will
not see the fluorescence — red, fluorescence
— green, and fluorescence — blue Image

Type options.

<fluorescences
<fluorescence - reds Cancel |
<fluorescence - qreen:
<fluorescence - blue>
<Mornarski DIC/Haffmans Help |
<phasze contrast:
<polarized light>

1. Select an imagetypefrom thelist.
The 14 pre-defined image types (in addition to the
Factory Defaults setting) correspond to commonly used
microscopy techniques. To define a new image setup,

<brightfield-reflected light:
<darkfield-reflected light>
<steren/macro-no glintss
<gherendmacro-ghing Lonter

<sterendmacro-metalicglints>
Rrinktield-Transmithad | inht ;I

you must also select an image type as atemplate for

defining the new setup. The image type provides a baseline set of values for that setup, according to

the microscopy technique you are using. The following table describes SPOT’ s pre-defined image

types:

Image Type

Description

Brightfield-transmitted light

Stained specimens on glass slides using transmitted light microscopes.

Darkfield-transmitted light

Bright specimens on dark backgrounds using transmitted light darkfield
technique.

Fluorescence

Fluorescence specimens not fluorescing in a single red, green, or blue
primary color. The camera exposes images using all three colors.

Fluorescence —red

Fluorescence specimens fluorescing in red. Exposure time is reduced
because only one color is exposed.

Fluorescence — green

Fluorescence specimens fluorescing in green. Exposure time is
reduced because only one color is exposed.

Fluorescence — blue

Fluorescence specimens fluorescing in blue. Exposure time is reduced
because only one color is exposed.

Nomarski DIC/Hoffman

Specimens being viewed using Nomarski DIC or Hoffman techniques.

Phase contrast

Specimens being viewed using the phase contrast technique.

Polarized light

Specimens being viewed with a polarized light microscope.

Brightfield-reflected light

Polished metallurgical specimens and semi-conductors using a
microscope with a vertical illuminator.

Darkfield-reflected light

Bright areas of specimens being viewed with darkfield, reflected light
techniques.

Stereo/macro—no glints

Matte specimens without bright glints.

Stereo/macro-shiny glints

Shiny specimens with bright glints.

Stereo/macro-metallic glints

Metallic specimens with intense glints.

When the liquid crystal color filter has been moved out of the light path, RT slider-type users may notice a
diffuse bright area on non-fluorescence image captures. This is due to infrared light that is transmitted
when the filter is out of the light path. Our infrared filter is bonded to the liquid crystal color filter: when the
color filter is moved out of the light path, the infrared filter is also moved. To correct this problem, you
should use an external infrared filter.

RT Slider
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o FTo On g S KT
dAmeery 1000 =
Esmmnl Bt Log | | S 1
L1
Image Setup Options L L LT

The Image Setup window now consists of six options, each with adifferent window. Each window (above)
has a menu on the | eft that allows you to navigate to any of the six windows. The right side of the window
includes options specific to that window.

General Nove: [ BE0  Loked

Apgared Imags
Bits pe Pised: |24 [RGE| =)

Y ou will note that the header provides a consistent reminder of the following information, no matter which
of the six windows you arein.

Name
Locked
Acquired Image - Bits per Pixel

Name

Use this box to enter the name of a new image setup, or to modify the name of an existing setup. If you
modify the name of an existing setup, the program prompts you (when you click OK) to save this asanew
setup or overwrite the original setup.

Locked

The Locked option allows you freeze the settings for an Image Setup that you have defined. Thisis useful
in cases where multiple users have access to the program and you want to preserve the settings that you
defined.

To lock an Image Setup, click on the Locked box. When another user opens the Image Setup, the settings
are unavailable for entry until the Locked box is unchecked. The Locked box along with the appearance of
the window serve as a message that the settings should not be modified.

Acquired Image

The Acquired Image section options enable you to define the characteristics of captured images. This
includes:

Bits per Pixel
Palette (RT B/W only)
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Bits per Pixel

Bits per pixel (or Pixel Bit Depth) isthe number of bits per pixel (bpp) that the camera uses to create an
image. The SPOT program provides different options, depending on which RT cameramodel you are
using.

RT Color - 24 bpp and 36 bpp.

RT B/w - 8 bpp and 12 bpp.

RT 3-Shot/Slider — 8 bpp, 12 bpp, 24 bpp, and 36 bpp.

/ Note: RT Color users can use the Change Pixel Bit Depth option to convert the pixel bit
depth for a captured image to a monochrome setting.

For RT Color and 3-Shot users, the 24 bpp RGB color setting is the most common selection becauseitisan
industry standard color format that is used by Windows and most printers. Most monitors cannot display
morethan 24 bpp. Select a Pixel Bit Depth by clicking on the Bits per Pixel drop-down box. In addition to
specifying the bits per pixel of the image, your selection determines the Gain and Gain Limit choices (see
appropriate sectionsin this chapter) asillustrated in the table below:

Bits Per Pixel Camera Available Gain/Gain Limit Options
8 B/W, 1,2,4,8,16
3-Shot
12 B/W 1,2,4,8
3-Shot
24 Color, 1,2,4,8,16
3-Shot
36 Color 1,2,4,8
3-Shot

The following table lists the available image depth options and describes some of the potential uses,
advantages, and disadvantages associated with each setting.

Pixel Bit Depth Settings Characteristics
8 bpp (monochrome) The 8 bit setting is often used in cases where 256 gray levels are adequate. The
RT B/W lower number of bits per pixel results in smaller, more manageable file sizes.
RT 3-Shot
12 bpp (monochrome) The greater number of bits per pixel in the 12 bit setting provides users with 4096
RT B/W gray levels. This provides a more accurate means of measuring brightness in a
RT 3-Shot monochrome image, and helps to reduce banding problems that often appear when

an image is modified.

24 bpp (RGB color) The 24 bit setting provides 8 bits per color, per pixel (i.e., 8 x 3 = 24). As noted, 24
RT Color bpp is the most common choice because it is an industry standard in terms of
RT 3-Shot printing, the Windows operating system, and monitor display.

36 bpp (RGB color) The 36 bit setting provides 12 bits per color, per pixel (i.e., 12 x 3 = 36). 36 bpp is
RT Color used in cases where images are heavily modified. The 36 bit setting provides users
RT 3-Shot with 4096 brightness levels per color and thereby reduces banding problems when

images are stretched.
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Palette (B/W; 3-Shot)

SPOT color palettes allow you to apply specific hue and saturation values to monochrome (8 bit or 12 bit)
images. Palettes are useful in fluorescence applications where a sampleisfluorescing at asingle
wavelength, and you want the acquired image to have the correct color. For such acase, you could create a
palette to represent the color of the fluorescent dye and then apply that palette to the captured image. The
Palette option on the Image Setup window allows you to automatically apply a palette to a monochrome
image capture.

/ Note: Applying a color palette to an image capture does not affect image data.

To apply apalette, select one from the drop down list. There are four pre-defined palettes: Red, Green,
Blue, and Grayscale. Because the Palettes option applies only to monochrome images, it is available only
when either an 8 bpp or 12 bpp Pixel Bit Depth is selected. Y ou can define custom pal ettes using the
Palettes option on the Setup men. Refer to Ch. 4 — The Advanced Program Mode for more information.

/ Note: The palette option will not appear when you have a color mosaic camera model.

Exposure Window

The Exposure window selections tell the camera what settings to use when taking a picture. Carefully
considered definition of these settings helps to ensure that your images come out as planned. The Exposure
options vary according to two variables:

The RT cameramodel that you have — Color, B/W, or 3-Shot.
The Bits per pixel setting

Each Exposure option is described below. If an option is unique to a specific camera, thisisindicated
parenthetically.

Image Setup @

MName: |Fal:.10ry Defaults [ Locked

Acqguired Image

ure : i
BRI Bits per Pixel: |38 bt
Manual Exposure R
Chip Imaging Area P
ngag;[)nentgtlon Type: @ Auto ¢ Manual ‘White Balance:
ost-Frocessing =
Red:  [1143 =
Green: [1.002 il
Elue; 1.000 :
[ External Shutter Lag: :‘ :I

)8 | Cancel | Help

/ Note: Please note that this window is where you select between allowing the program to
determine the exposure automatically (Autoexposure) or setting it yourself (Manual). The
subwindows of Auto-Exposure and Manual Exposure are where you set the details of either
protocol.
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Type

Auto

When you select Auto, the camera samples light levelsin the image plane (as theinitial part of theimage
capture) and uses the values to calculate the final exposure time.

Manual

When you select Manual, you specify the exposure times. This can be done either by entering avalue or
values, using the Compute Exposur e option, or by the Recall Previous Exposur e option.

The sections that follow detail all of the Exposure options. If an option isavailable only for specific RT
cameramodels, only at certain pixel bit depths, or only for either automated or user-defined exposure, this
isindicated parenthetically nextto the heading.

RT KE Color RT KE Color Mosaic camera users will not see the Use Filter, Filter Color, Use: Red Green Blue, or Color

Mosaic Order options.

Use Filter (RT Slider; 8 and 12 bit mono)

The Use Color Filter option specifies the position of the color filter for image captures, aswell as the color
that will be exposed in the image capture. The Use Filter option does not change the position of thefilter:

this must be done by physically sliding the filter to the desired position. If the Use Color Filter setting does

not match the filter’ s position, SPOT prompts you with an error message. However, this error message
appearsonly if the Monitor Camera Color Filter Position option on the Preferences window (see Ch. 4) is
selected.

To specify the Use Filter settings, follow these steps:

1. Ensurethat the Bits per Pixel is set to either 8 bpp or 12 bpp.
2. Specify the position of the color filter:

- To specify that the sliding color filter will bein the light path, ensure that the Use Color Filter box

isselected. Go to step three.
- To specify that the sliding color filter will be out of the light path, deselect the Use Color Filter
box. Go to step four.

Specify the color that will be used.

4. Ensurethat the color filter isin the correct position.

- If you areusing thefilter, the RT slider knob should bein the COL OR position.
- If you are capturing an unfiltered image, the RT slider knob should be in the B/W position.

Filter Color (RT Color; 8 and 12 bit mono)

Filter Color specifies the color of the filter that will be used when taking a monochrome picture.

To ensure a high image quality, SPOT users should select the color that is closest to the color of the
specimen. For example, if you are looking at a single stained fluorescence, selecting the color filter that
most closely matches the color of the stain shortensthe time it takes to acquire theimage. In addition,
SPOT RT cameras feature a second generation liquid crystal filter that allows al three colors (e.g., red,
green, and blue) to be transmitted. Thisisthe Clear option.
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/ Note: Selecting the Clear option does not provide the entirely unfiltered image that is possible with
the RT Sider camera. Although all three colors are transmitted, the polarizing filter, which is part
of theliquid crystal filter, and the IR filter remain in the light path, blocking some of the light.
When using the Live Image window to focus or positiondimimages, RT Sider users can slide the
filter out to provide higher frame rates and less noisy images.

To select athefilter color for capturing a monochrome image, follow these steps:
1. Ensurethat the Pixel Bit Depth is set to either 8 (mono) or 12 (nmono).
2. Click on either the Auto-Exposure or the User-Defined Exposure option.
3. Select one of the following options:
- Red
- Green
- Blue
- Clear

Use: Red Green Blue (3-Shot; 24 and 36 bit RGB)

Use: Red Green Blue specifies the colors that will be exposed. For most situations, you should select all
three colors. However, in situations where you know that your specimen lacks one or two of the colors,
you can avoid the additional exposure and download time by “turning off” (desel ecting) the missing colors.
For example, if you have a pumpkin colored fluorescence sample with no bluein it, you can deselect the
blue value. The cameraonly exposesthe red and green values.

/ Note: When you add a new 24 bpp or 36 bpp image setup, all three colors are selected as the
default.

To set the color filters for capturing a color (RGB) image, follow these steps:

1. Ensurethat the Pixel Bit Depth is set to either 24 (color) or 36 (color).
2. Click on either the Auto-Exposure or the User-Defined Exposure option.

3. Deselect one or two of the color option boxes, or leave al three checked.
- Red
- Green
- Blue

To save the image setup, at least one color must be selected.

/ RT Sider — If capturing an unfiltered image, it does not matter which color you select.

Torecall the exposuretime and gain from the previously captured image, follow these steps:

1. From the Camera menu, select the Recall Previous

Exposure option. The Exposure window displaysthe =——— Ekxposure———H
exposure time and gain used for the previously captured - Exposure
Image Time:  Z7.031 mses
: Gai 1
2. Select the setup that you want to save the exposure settings =
to, and click on OK. The settings are saved to the image Save to Setup:
setup that you specify. (Tri =

Note: When you save the previously used

/ exposure value to an image setup, it “
automatically changes the setup from Auto—
Exposureto User Defined.
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Binning (B/W, 3-Shot, Slider)

Binning is apre-exposure option that tells the camerato combine adjacent pixels on the CCD chip. The
cameratreats each set of combined pixels as one large pixel. The large pixels accumulate electrons faster
and are therefore more sensitive to light. Binning has three effects on image processing:

Light sensitivity isincreased.
Download time is decreased.
Resolution is decreased.

Binning is particularly helpful when you want to drastically reduce exposure and download times for dim
images and you don’t mind a decreased resolution. This gives you higher frame rates and less noisy images.
The SPOT camera offers four binning options, asillustrated below.

Binning Options Combined Pixels on the CCD Chip

None
2x2

(4 pixels =1)
3x3

(9 pixels =1)
4 x4

(16 pixels =1)

Figure5- 1: Binning Options

Color Order (3-Shot; 24 and 36 bit RGB)

In addition to allowing you to specify specific exposure colors, the SPOT camera allows you to specify the
order in which the colors are exposed. Thisfeatureis particularly useful for triple stained fluorescence
samples, where one color dye might fade before the others. For example, if agreen dye fadesfirst, you can
set green to be the first exposure, thereby catching the green parts of the sample before they fade. To set
the Color Order for an image capture, follow these steps:

1. Select thecolor or colorsthat you want to expose for the picture.
2. Click onthe Color Order scroll bar.
3. Select the Color Order that you want to use.

/ Note: The default Color Order setting for a full color image is RGB.
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When using an external shutter - to shutter a fluorescence illuminator, for example - there is a delay

between the application of voltage and
the shutter opening to 100 %, asisthe
case with any mechanical shutter (see
the graph at right). This delay
between the application of voltage and
the full opening of the shutter is
referred to asthe external shutter lag.

100 %

Percent
Open
(shutter)

50 %

SPOT RT cameras feature electronic

0 T T T
0% 7 9 1M 13 15 17 19 21 23 25

shutters that open almost )
instantaneously. When using an T THEE (ms) T
external shutter with a SPOT RT ;;‘;;g: voltage
camera, then, the SPOT shutter needs L )
to be delayed until the mechanical Y
shutter isfully open. To avoid External Shutter

Lag Time

triggering the electronic shutter before

the external shutter has had a chance

to open fully, check the External Shutter Lag box,
and enter the external shutter lag time value in milliseconds. To determine the correct value, refer to the
specifications guide that accompanies the external shutter.

Figureb5- 2: External Shutter Lag Time

Auto-Exposure Window

The Auto-exposure window indicates and allows the user to modify further settings that will be used when
auto-exposure imaging is selected in the Exposure window.

Image Setup |Z|
Mems:  |Factor Detauls i
AccuiredImege
= Efposus ; : -
AutErposum Bits per Freel: |36
Wanue Exposure
Chip ImBcing Area Auia Exposure
Imege Onentatice Image Tre: |k:i‘ily'fﬁelrl-reﬂamcllighr ﬂ
FostFrocessing
Adistment Fockr: 100 3| Gainlimt |1
I hdinimum Exposuie: (0 = mzec
Spot Matenng &ren I_
@ Sameasimegng Lea " Begion jl | jl
Concel Help |
Image Type

When using Auto-Exposure, the SPOT software provides 11 image type settings that correspond to various
types of microscopy. Theimage type that you enter when creating a new setup appears on the Image Setup
window. You can enter anew Image Type fromthe Image Setup window. Refer to the Accessing the
Image Setup Window section of this chapter for descriptions of the different image types.
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Adjustment Factor

Use the Adjustment Factor option to modify the automated exposure settings determined by the SPOT
camera. The Adjustment Factor defaultsto asetting of 1 (i.e., 1x the exposure times determined by the
Auto-Exposure setting). The Adjustment Factor is used to deliberately over-expose or under-expose an
image.
If an image that you captured (using the default Auto-Exposure settings) comes out too bright or too
dark, you can re-capture the image using a different Adjustment Factor to compensate for the excess
brightness or darkness.

If you use the SPOT camerato take pictures of printed circuit boards or other metallic objects, the
Adjustment Factor allows you to over-expose the image in order to burn out the glints that appear
when capturing images of metallic objects. Over-exposing the glintsis necessary to correctly expose
the non-glinted areas.

To set the adjustment factor, enter anumber between .25 and 32.
Vauesgreater than 1 overexpose theimage.
Valuesless than 1 underexpose theimage.

CAUTION!

To avoid blooming problems in cases where you have entered an Adjustment Factor of 2 or
higher, ensure that the Gain Limit is set to 16.

Gain Limit

Normally an auto exposure routine in adigital camera sets the exposure time so that the brightest pixel on
the CCD chip iscompletely “filled” with electrons, or is“full well”. Thissimple technique workswell for
bright images, but as an image gets dimmer, exposure times can get uncomfortably long. With the SPOT

camerayou can shorten exposure times by filling the brightest pixel on the CCD to less than full well, and
then using this lower level asfull scale. Theinverse fraction of full well that the brightest pixel on the

CCD isfilled to isknown as the gain. For example, filling a pixel to half of full well cuts the exposuretime
in half. Sincethe exposuretimeiscutin half, wecall thisagain of 2.

The Gain Limit feature allows you to set an upper limit on the gain options that will be available during
the Auto-Exposure process.

/ Note: If you select 12 or 36 bpp as the pixel bit depth, Gain values/Gain Limits of 8 and 16 are not
available.

For example, with a Gain Limit of 16 the camera can “choose” from the full range of gain options.
However, if you find that gains of 8 or 16 are too noisy for your images, you can prevent the camera from
selecting these options by setting the Gain Limit to four. When the Gain Limit option is set to four, the
camerais limited to the lower three gain options: 1, 2, or 4. The following table illustrates the five levels of
gain, the fraction of full well that the brightest pixel isfilled to for each level, and a sample exposure time
for each level:
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Gain Fraction of Full Well Exposure Time (sample)
1 1 80 seconds
2 Ya 40 seconds
4 Ya 20 seconds
8 1/8 10 seconds
16 1/16 5 seconds

Table5-1: Gain Settings

/ Note: If you select 36 bpp as the pixel bit depth, Gain values/Gain Limits of 16 are not available.

Higher gain levels for dim images significantly reduce exposure time. For each doubling of gain number,
exposure timeis halved. Thus, an image with an exposure time of 5 minutes at full scale (again of 1)
would take only 1.25 minutes at again of 4. Unfortunately, background noise increases proportionally to
the gain. Thus, the shortened exposure time would result in an image with four times the amount of

background noise.

The following table illustrates the rel ationship between gain, exposure time, and background noise:

Gain Limit Possible Auto — Exposure Time Background Noise
Gain Settings (dim images) (dim images)
1 1 Longest Lowest
2 1,2 ) v
4 1,2,4 ) v
8 1,2,4,8 ) v
16 1,2,4,8,16 Shortest Highest

Table5- 2: Relationship Between Gain, Exposure Time and Background Noise

To set the Gain Limit, follow these steps:

1. Ensurethat the camerais set to use the Auto-Exposure option.
2. Click onthe Gain Limit select list, and select the number that you want to limit the gain to.

For more information on the concept of gain, refer to Appendix A: Electronic Imaging Theory and the
SPOT RT Camera
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Minimum Exposure

Power Line 16.6 ms|per cycle

Although the auto-exposure feature will Frequency (60 Hz)
select the best-cal cul ated exposure time 53 me
for you, you may find it preferable to set per cycle
a minimum exposure time to allow ,
certain areas of the image to be brought el
out. Inthose cases, the user can select
the Minimum Exposure checkbox in the
Auto-exposure window. The value box
next to the checkbox must then be filled

inwith avalueintherange from 0 to Topical Bxposure <8:3ms l_—|
1000 milliseconds.

Because SPOT RT cameras are capable Minimum Exposure
. . Setting > 10 ms
of extremely short exposure times, light |
sources with intensities that vary with
the waveform of the 60 Hz line supply
(e.g., fluorescent lamps 120 volt
incandescent bulbs, and 6 volt 20 watt Figure5- 3: Setting a Minimum Exposur e to Accommodate
halogen lamps) can cause the Live Varied Light Sources (Advanced M ode)

Image window to flicker and result in
incorrect brightness and color balance
readingsin captured images. The Minimum Exposure

option allows you to correct for these problems by Note: Eor countrieswith 50 Mhz
limiting the camera to a minimumexposure time that is power line frequency, a minimum
greater than the pulseinterval of the light source. exposure of 15 msis recommended.

Consider theillustration to theright. In this case, the
pulseinterval of the fluorescent light sourceis 8.3 ms. Entering a Minimum Value of 10 ms ensures that
the camera’ s eposure time is greater than the interval between the pulses of the light source. To enter a
minimum exposure, ensure that you have selected the Auto-Exposur e option, check the Minimum
Exposure box, and enter avalue in milliseconds.

White Balance (RT Color mode)

The exposure window also indicates the white bal ance settings currently associated with the open image
set-up. These values from Red, Green and Blue can be modified by using the increase/decrease arrow keys
next to the value or by directly typing in the new value.

White balance is theratio of red, green, and blue necessary to achieve the proper color rendition for an
image. Many factors impact the coloration of an image capture, including lamp voltage, the coloration of
the glass used in the slide, and the coloration of the glass used in the lenses of the microscope’s objectives.
To minimize the impact of these factors, use the Compute White Balance feature. When you perform a
white balance calculation, SPOT samples the color of the light from your light source after it has passed
through the slide and the objective, and then cal cul ates the exposure val ues needed to produce images
where the white areas are white and the color areas are true.

Y ou should perform a new white balance cal culation when:

Starting a new image capture session.
Changing the lamp voltage.
Switching to a different objective on the microscope.

When you open an image setup, the Image Setup screen displays the white balance values that were last
saved to the Image Setup. If you capture an image without computing a new white balance, SPOT uses
these default values.
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To compute new white balance values for an image setup, follow these steps:
1. Settheillumination and the objective that you will use for the image capture.

2. Show the camera a sample of whitelight. This step varies according to microscopy technique and
sampletype, as shown in the table below:

Image Type

White Balance Technique

Brightfield-transmitted
light

Position the slide so that the specimen is not in the field of view, but light is going through
the slide near the specimen.

Darkfield-transmitted
light

Perform the white balance using the brightfield mode on your microscope. See Brightfield —
transmitted light above.

Fluorescence

Use the Match Color feature. Refer to Ch. 8 — Viewing, Editing, and Annotating Images for
more information.

Nomarski DIC/Hoffman

For Nomarski DIC: Adjust the Nomarski prism until the image is in either the “brightfield” or
the “gray scale” view.
For Hoffman: Perform the white balance directly on the Hoffman image.

Phase contrast

Position the slide so that the specimen is not in the field of view, but light is going through
the slide near the specimen.

Polarized light

Pull all polarizers and compensators out of the light path and then position the slide so that
the specimen is not in the field of view, but light is going through the slide near the
specimen.

Brightfield-reflected light

Replace your sample with a mirror.

Darkfield-reflected light

Perform the white balance using the brightfield mode on your microscope. See Brightfield —
reflected light above.

Stereo/Macro

Using an EPLilluminator (shining a light on the top of your specimen from off to one side),

3. From the Camera menu, select the Compute White Balance Values option, or use the toolbar and
click onthe Compute White Balance Values button. The Compute White Balance window

appears.

replace your sample with a white sheet of paper.

i

4. Click on Begin to start the calculation. The message Computing white balance values displays, as

the camera samplesthe light. When the camera

finishes cal culating the white balance values, SPOT

=—— White Balance Values

displays the computed white balance values.

Note: Dueto theinherently poor blue o Leleryes

e

light sensitivity of CCD chips and the Fed: 1.000
energy distribution of halogen bulbs, the Green 1055
blue value is often much higher than the Flia- 7N

red and green values.

5. To change the setup that the new white balance values Save to Setup:

are saved to, select a setup from the drop - down box. [ Trial

6. Click on OK. The program returns to the main editing
and viewing window.

| cancel I

Eu

7. To edit the white balance values that you saved, open

the image setup (i.e., Brightfield from the previous example). The values should appear in the Red,

Green, and Blue selection bars. Edit the values as needed.

Spot Metering Area

Similar to the way photographers spot meter their cameras on a particular location within their subject
image plane, the SPOT user can do the same within the microscope’ simaging plane. The spot metering
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feature allows the user to best select an area of the image to be used as the region of interest for the
automatic exposure level determined by the software.

Users may select any rectangular image arealess than or equal to the full image area. This can be
accomplished in one of two ways. The user may drag an area of interest on the captured window screen.
This automatically will insert the four side pixel valuesin the spot metering area of the image setup
window. Alternatively, the user can input the four side values directly.

For afurther discussion of the step by step details of these procedures, please refer to Chapter 7.

Manual Exposure Window

Image Setup

When you select Manual Exposure, the r::t.odll::: :
. . H I 5 i
following Window options are available. T Bis perFiet [Bloonol =] Pabeie [Grayendo =
arial Enposue:
Chie Imsing Area Eponurs: [00HN = Ba [1
. Imags Dusnbsior 2 = -
Exposure Time Porit-Pr cazig * mee T

There are three options for entering user-
defined exposure times. With the SPOT
camera, you can:

Manually enter the value. e
Allow the camerato calcul ate the value. - e Gl

Recall the exposure time and the gain used for the previous image capture.
When you select the User-Defined option on the Image Setup, a default value appears for the Exposure
Time.
To manually enter new exposur e value(s) follow these steps:
1. Ensurethat the User-Defined Exposure box is selected.
2. Select either the msec (milliseconds) option or the sec (seconds) button.
3. Either usethe selection arrows or typein avalue (in seconds) for the exposure time.

- The minimum exposure time is1 millisecond (.001 seconds).
- The maximum exposure time is536,000 milliseconds (536 seconds).

4. Click on OK to save the settings.

To havethe camera calculate the exposuretime, follow these steps:

1. Closethe Image Setup window.
Close the Image Setups dialog box.

2
3. From the Camera menu, select Compute Exposure.
4

The Exposure Settings for the current image setup appear. If you
decide to change the settings, you can do so from the Compute
Exposure window. Any changes that you make will be saved to the

current setup.

Compute Exposure

E xpozure Setting

White B alance:

Red: [1.000 =

Image Type:

brightfield-transmitted light

AutoGanLimt |16 =] Green: [1.003 =
Adjustment Factor: I'I.DD ﬂ Blue: |4.UE|2 ﬂ
Statu:
’7 ‘wiaiting to Begin... ‘
’Tginl Abort | Help |

5. Click on Begin. The Status
message changes to Computing
exposure... as the camera samples
thelight. When the camera
finishes, the Exposure window

4

Note: For information on entering I mage Type,
Gain Limit, Adjustment Factor, and White
Balance, refer to the appropriate sectionin this
chapter.

displays the calculated exposure time and gain.
6. Select an image setup from the Save to Setup scroll bar. The current image setup is the default.
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7. Click on OK. When you open the Image Setup window, the new exposure value(s) appear.

/ Note: When you save the cal culated exposure value to an image setup, it automatically changes the
setup from Auto — Exposure to User Defined.

Gain

When you define your own Exposure, you can enter the precise gain that the camerawill use for an image
capture. Y ou can enter aspecific gain in one of three ways:

Y ou can manually enter the gain by selecting one of the five gain options from the selection list.

Y ou can let the camera compute the best gain (and exposure times) by using the Compute Exposure
feature (see the previous section).

Y ou can use the Recall Previous Exposure feature to recall the gain from the previousimage capture
(see the previous section).

Tomanually enter again, follow these steps:

1. Ensurethat the User-Defined Exposure option is checked.

2. Select one of thefive gain optionsfrom thelist. If the pixel bit depthisset to 12 bpp or 36 bpp, the
gain value of 16 isunavailable.

To use the gain that the camera selects, follow the steps (in the previous section) listed for computing
exposure times. The Exposure window, in addition to the optimal exposure times, displays an optimal
gain. Thisgainisautomatically added to the image setup that you specify in the Save to Setup box.

/ Note: The Compute Exposure window displays the Gain limit defined for the current image setup.
Thislimits the gain options that the camera can choose from. If you do not want to use the Gain
Limit shown, it can be changed from the Compute Exposure window.

Chip Imaging Area
SPOT allows you to use any rectangular portion of the CCD chip for image capture. Using a portion of the
chip is helpful in cases where you want to:

Keep file sizes small.
Shorten download times.
Avoid areas of the image with optical problems (e.g., vignette areas).
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There are three image area options:

Full Chip — Capture the entire area of the CCD chip.

Center — Capture arectangular part of the CCD chip’s area that has the same height - to - width ratio
asthe full chip, and is centered on the center of the full chip. The percentage that you enter isthe
percentage of full chip width that the new area’ s width will be.

To capture a centered proportion of an image, follow these steps:
a) Onthelmage Setup window, check the Center option.

b) Enter the percentage of the image that you want to capture. The minimum percentageis 10 and
the maximum is 100.

c) Click on OK to save the image setup.
Region —Capture a specific part of the CCD chip.

If you have pre-determined the exact pixel values of the area that you want capture, follow these
steps:

a)  On the Image Setup window, check Region.

b) Enter the pixel valuesfor the Left and Right columns and the Top and Bottom rows that form the
boundaries of the region that you want to define.

c) Clickon OK. The camera captures the region that you selected.

If you do not know the exact pixel values of the areathat you want to capture, do the following:

a) Click onthe Full Chip option.

b) From the Camera menu, select the Get Image (exposure from setup) option. The image capture
appears on the screen.

c) Position the cursor at the upper left edge of the image region that you want to define.

d) Pressand hold the left mouse button, and drag the cursor across the screen. SPOT highlights the
areathat you selected with adotted border.

e) From the Camera menu, select the Set Chip Imaging Region option. The Chip Imaging Region
window displaysthe pixel valuesfor the region that you sel ected.

f)  Either click OK to save the region values to the current image setup, or select a different image

setup.
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Horizontal Flip

To flip an image display from left to right, check the Horizontal Flip box..

/ Note: Horizontal Flip is also available as an Edit menu option— Flip Horizontal.

Vertical Flip

To flip an image from top to bottom, check the Vertical Flip box.

/ Note: Vertical Flip isalso available as an Edit menu option— Flip Vertical.

Post-Processing

The final aspect of defining an image setup is to determine the post-processing adjustments (corrections)
that you want the SPOT camera/software to make. Each option is described in the sections that follow.
Some options are available only for the RT Color camera or only for the RT B/W (monochrome) camera -
thisisindicated parenthetically next to the heading.

User Guide to the SPOT RT Camera



Ch. 5- Preparing to Take a Picture

Image Satup gl
Hame:  [Farioey Defaus [~ Locked
Acgured mage
- Expozuma
fun-Expasura Bit= per Fisel: |’3E ﬂ

Iwtanual Esposuns
ChigzImaging Anea

Image Orientation [v Color Enhancement [ Image Ska Oauble
ﬁm T

FosProcassing

[¥ Chip Defact Coredion [ Themal Frama Subact
[T Haiz=Filler. -_
| Garmrmesdust — [~ Flatfi=ld Carr=ct

Canoal i Halp

Black Level Subtract (12 BPP B/W)

The amplifier in the SPOT camera has been adjusted so that the average black (no light) pixel valueis
between 20 and 25, rather than zero for 12 bit (4,095 full scale) downloads. This offset is called the black
level (sometimes referred to asthe “pedestal”). Before each picture, the camera samples the black level by
taking a picture with the shutter closed. The software then downloads the pixel valuesin the first row of
the CCD chip, averages them, and stores this value asthe black level. When capturing 8-bit monochrome,
24-bit RGB and 36-bit RGB images, the software automatically subtracts the black level from all pixel
values so that black pixels are O (black) rather than 20-25 (dark gray), and colors are represented
accurately.

When capturing 12-bit monochrome images, you can turn off the automatic Black Level Subtract. Thisisa
useful option in cases where you need high accuracy brightness measurements. For example, you may
want to adjust the black level of an image on a pixel-by-pixel basis by subtracting a second picture, taken
with no light (a“dark frame”), from the original image. When high accuracy measurements are needed, the
automatic Black Level Subtract is a problematic because the Black Level is an average of asampling of
black pixel values. Some values are higher, and some values are lower than the average. Subtracting this
average value from ablack pixel value that islower than average would normally result in a negative value.
But, since there are no negative val ues, the result is arbitrarily set to zero and the actual valueislost. This
diminishes the accuracy of measurements.

There are two situations in the SPOT software where the automatic Black Level Subtract isalways turned
off:
- When you are acquiring background images (the Get Background Image menu option) and 12 bit is
selected asthe Pixel Bit Depth on the Image Setup window.

When you are capturing 12 bit mono images and the Background Subtract option is selected on the
Image Setup window.

When you define a new 12 bit monochrome image setup, the Black Level Subtract box is, as a default,
checked. To turn off the program's automatic Black Level subtraction, deselect the Black Level Subtract

box.
Color Enhancement (Color; 3-Shot)
The Color Enhancement option optimizes image captures by closely matching the final captureto the

image as seen through the microscope. To optimize the final image, the SPOT program processes the raw
image data to produce afinal image that matches the view seen through the microscope.
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/ Note: Color Enhancement adjustments are not reflected in the live image view -they appear
only in captured images. Refer to Ch. 6— Using Live Images for more details.

Chip Defect Correction

When you capture an image, the SPOT program automatically compensates for CCD chip defects, so that
they do not appear on your images. The Chip Defect Correction option allows you to turn off this automatic
correction. This can be useful in cases when you are performing quantitative measurements of pixel
brightness values and need to see precisely where chip defects are.

The Chip Defect Correction box is, as a default, checked when you define a new image setup. To turn off
the program's automatic chip correction, deselect the Chip Defect Correction box.

Noise Filter

The NoiseFilter corrects for the effects of electrical or thermal noise. The Noise Filter checks each pixel on
the CCD chip as described below:

1. Theprogram comparesthe value of each red pixel with the values of the eight neighboring red pixels.

2. If none of the eight neighboring red pixels has avalue within £ X % (X being the selectable threshold
value that the SPOT program uses) of the value for the red pixel being checked, the value for the red
pixel being checked isreplaced with the average value of the eight neighboring red pixels.

3. The program repeats this procedure for the values of the green and blue pixels being checked.
To use the Noise Filter, follow these steps:
To filter noise, follow these steps:

1. Check the Noise Filter box.
2. Enter avalue between10% and 100% . The Threshold valueis set to a default of the last selected and
saved value. Refer to the procedure described above for an explanation of the Threshold value.

3. When you capture an image, the program automatically adjusts the image using the Noise Filter value
that you entered.

/ Note: You can also use the Filter Noise Edit menu option to adjust captured images, as
described in Ch. 8— Viewing, Editing, and Annotating Images.

Gamma Adjust

Gamma Adjust smoothly lightens darker areas of an image without burning out bright areas or lightening
black areas. Thisisespecially useful for capturing/editing images with awide range of brightness values
(dynamic range) such as:

Fluorescence specimens

Macroscopic objects with glints, such as printed circuitry

When the bright areas of these types of images are correctly exposed, the darker areas can be so dark that
they arein effect invisible. Gamma Adjust can remedy this problem. The figures below illustrate the
effect of agamma adjust on afluorescent image. The image on the left isthe original image prior to the
gammaadjust. Theimage on the right has been gamma adjusted to avalue of 1.75. Inthisinstance, the
gamma adjustment resultsin a better display of detail by lightening the darker areas without burning out
bright areas or lightening black areas:
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Fluorescence image, no gamma adjustment Fluorescence image, gamma adjusted to 1.75
Figure5- 4: Effects of Gamma Adjustment on a Fluor escence | mage

Gamma adjustment corrects an image by creating a new version of the original. To create the new image,
the Gamma Adjust function reassigns the RGB values of each pixe| in the image according to the curvein
the graph at right. This graph

demonstrates the basic principles of full scale

gamma adjustment:

Black (pixel value = 0) remains ]
black at all gammavalues.

White (pixel value = full scale)
remains white at all gamma values.

Gamma values greater than one lift
the darker areas of the original
image into the brighter areas of the
new image.

gamma>1

A gamma curve is smooth - there are
no unexpected jumps or cutoffs.
This means that when viewing a
gamma-adj usted image, you will be
able to see the details (intensity
differences) in both the black and

gamma<1

Pixel Value - New Image
\Y

white areas of theimage. 0 , , , , , . . . ; . full scale
On the Image Setup window, you can 0 Pixel Value - Original Image
specify whether or not to automatically
apply gamma adjustment to an image capture. Figure5- 5: Gamma Curve

This process works well if you know in advance

which gamma value works well for a specific class of images. If you are not certain of the best gamma
value, you can acquire non-gamma adjusted images, and then use the HSL, HSV, or RGB gamma adjust
options on the Edit menu and experiment with the gamma adjust options to find an optimal value. Refer to
Chapter 8- Viewing, Editing, and Annotating Images for details on using the gamma adjust options.

/ Note: Gamma adjustmentsin live imaging are controlled exclusively via the Live Image
Controlsdialog. If you are using the Snap option to capture an image via the Live Image
window, the Gamma Adjust setting that you enter on the Image Setup window has no effect on
the final image capture.

To automatically gamma adjust an image after it is captured, follow these steps:
1. Check the Gamma Adjust box on the Image Setup window.
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2. Enter agammavalue between .1 and 4.0. Although thereisno formulafor determining agamma
value, gammavalues are typically between 1.3 and 1.7

/ Note: Although the gamma adjust option is typically used to lighten the mid-tones of an image,
entering a value between .1 and 1 will darken the mid-tones.

3. Select one of the following options: HSL, HSV, or RGB.

RT B/W If you are using an RT B/W camera, the color space options are not available. Gamma adjustment is
automatically set to use RGB, the recommended color space for monochrome image editing.

HSL (Hue Saturation Luminance), HSV (Hue Saturation Value), and RGB (Red Green Blue) are three
different color spaces. A color spaceisany coordinate system that is used to mathematically represent
color.

- TheHSL color spaceisan intuitive model based on the three attributes that are common to all
colors: hue, saturation, and luminance. The HSL color space assigns a val ue for each color
attribute (e.g., hue, saturation, and luminance). In this color space the brightest saturated color is
considered to be 50 % luminance. Above 50 % luminance, saturated colors transition through
pastel shades before reaching pure white at 100 % luminance. This process mimics the natural
perception of objectsilluminated by broadband light sources.

- TheHSV color space issimilar to the HSL color space except that it uses value instead of
luminance. In this color space, the brightest saturated color is considered to be 100 % value.
This allows you to modify images that contain only saturated colors (e.g., fluorescence) without
changing the bright, saturated areas to pastel or white.

- TheRGB color space assigns ared, green, and blue value to each pixel in animage. Thisisthe
method that color computer monitors use to display images.

The process by which the program applies gammato an image capture differs according to the color

space that you select. The following table briefly describes how gammais applied in each of the three

color spaces and lists situations where the use of one color space would be preferable to another.

Color Space Gamma Adjustment Process Recommended Usage
HSL 1. RGB pixel values are translated to HSL (hue, The HSL option is ideal for all
saturation, and luminance) values. color images except

. . . fluorescence images.
2. Gamma is applied to the luminance.

3. The HSL values are translated back to the RGB

pixels.
HSV 1. RGB pixel values are translated to HSV (hue, The HSV option is ideal for
saturation, and value) values. fluorescence images.

2. Gamma is applied to the value.
3. The HSV values are translated back to the RGB

pixels.
RGB Gamma is applied separately to the red, green, and blue The RGB option is ideal for
pixel values. monochrome images.

4. Click on OK to save the Gamma Adjust settings to the Image Setup. When you capture an image
using the setup, the program automatically gamma adj usts the image according to the settings that you
defined.

Image Size Double

When you select the Image Size Double feature, the camerainter polates between pixelsto create an image
that istwice aslarge. The program reads the red, green, and blue brightness values for the original image
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and interpol ates those values to create a new image that has double the number of columns and rows. The
red, green, and blue values for the additional pixels are calculated based on the RGB values of the original
pixels.

The Image Size Double feature helps to reduce the pixellation of fine detail that often results when you use
lower magnification objectives. When used with low magnification images, the additional pixels created
viathe Image Size Double feature help to smooth out details; this results in a higher resolution appearance.

Dark Current, System Offset, and Scientific Imaging

Dark Current is a component of any image captured with a CCD.

What itis: Dark current isthe rate of accumulation of electronsin apixel due to thermal
action. Dark current isrelated to the temperature of the camera CCD. Dark
current is higher at higher CCD temperatures. The level and type of impurities
in the silicon of each pixel will affect the dark current for that pixel. Pixelswith
pure silicon will have lower dark current. Pixelswith impuritieswill have
higher dark current.

What it is not: Dark current is not the result of photons (light) from the target specimen striking
the CCD and therefore, does not represent true data rel ated to the target image.

The accumulation of electronsin each pixel due to dark current is repeatable and predictable for any
combination of time and CCD temperature.

In scientific imaging, the goal isto captureimage data strictly related to the light gathered from the target
specimen. Dark current is additional unwanted data (el ectrons) that can degrade the image data desired.
Get Bias Frame and Get Thermal Frame are features that can eliminate the effect of this unwanted dark
current, leaving the user with a better representation of the true data associated with the target specimen.

In scientific imaging, pixel values of zero are not desired. Therefore, the camera electronics add an
“offset” to all pixel values so that a pixel value that would normally be zero (no light) is offset to a higher
positive number. Theamount of this offset isreferred to as the * system offset”.

Dark Frames, Bias Frames and Thermal Frames: Definitions
A dark frameis any image taken with no light hitting the CCD.

A biasframeisashort exposure dark frame. Each pixel in the bias frame has a value equal to the system
offset plus any dark current electrons accumulated by the pixel in the time between the end of exposure and
when that pixel’s charge is measured by the camera’s electronics. Since the pixels are read one at atime,
the first pixel read would have the least amount of dark current electrons and the last pixel read would have
the most.

Subtracting a bias frame from any image will subtract the system offset and the dark current electrons that
accumulated in each pixel while it was waiting to be read out.

A thermal frameisalonger exposure dark frame with the bias frame subtracted. All that isleft after
subtraction of the bias frame is the accumulation of dark current electronsin each pixel that happened
during the exposure time of the dark frame.
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Subtracting athermal frame from any image of the same exposure time will remove the dark current
electrons that accumulated during the exposure time.  Since the accumulation of dark current electronsis
directly proportional to exposure time (twice the exposure time results in twice as many dark current
electrons) the thermal frameis*“scalable”. This meansthat one thermal frame (at a known exposure time)
can be scaled up or down to predict the amount of dark current electrons that will accumulate in each pixel
of animage of ANY exposure time.

Subtracting both a bias frame and a (scaled) thermal frame should erase the system offset and eliminate all
electrons due to dark current and leave an image that has pixel values due only to light striking the CCD.
Thisisahighly useful way to “clean up” an image.

Get Bias Frame (Bias Frame Subtraction)

Get Bias Frame allows you to collect and store a bias frame. Bias frame subtraction is a process that uses
the stored bias frame, subtracting it from a captured image to remove both the system offset and the dark
current electrons that accumulated in each pixel while it was waiting to be read out. When this subtraction
process has been applied to a short exposure image, the remaining data (and image) is mostly representative
of the true image data being captured.

Y ou may select a bias frame to use in the subtraction process within the image set-up post-processing
window. Select the checkbox for Bias Frame and then browse to select a Bias Frame correction file from
those that have been previously developed and stored.

For a step-by-step explanation for acquiring bias frames, refer to Ch. 7 — Taking a Picture.

/ Note: Bias frame subtraction is available only when a monochrome camerais set up in 12 bit
capture and black level subtract is not selected.

Get Thermal Frame (Thermal Frame Subtraction)

Get Thermal Frameisafunction that allows you to collect data to eliminate the dark current accumul ated
during the exposure time of your captured image. By determining the rate of dark current accumulation in
each pixel, we can scale the quantitative effect of the dark current for each pixel in the image plane (the
Thermal Frame) based on the time of image exposure and subtract it from the final image. The end result is
a processed image that more closely reflects the true data that is collected from the specimen during the
image capture.

The SPOT program accomplishes this method of thermal frame characterization by collecting one, or an
average of a series of images that reflect the el ectrons accumulated due to the temperature of the CCD.
Thisinformation isthen stored as the Thermal Frame data. For a given experimental condition (i.e.
temperature in the room), normally only one set of Thermal Frame images must be collected, with its data
later scaled to correspond to the time of the exposure.

/ Note: Collecting thermal frames should be done from time to time depending upon the changing
nature of the environment that the cameraisin.

The Thermal Frame correction datais stored asafile. The user must select it in the Image Setups options
prior to image captures. Select the checkbox for Thermal Frame and then browse to select a Thermal
Frame correction file from those that have been previously developed and stored.

Y ou may select athermal frameto use in the subtraction process within the image set-up post-processing
window. For adetailed description of the stepsinvolved in acquiring a Thermal Frame, refer to Ch. 7—
Taking a Picture.
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RTB/W  If 12 bit monochrome is selected as the Pixel Bit Depth on the Image Setup window, the
automatic Black Level Subtract processis always turned off when acquiring background images.

Get Flatfield Image (Flatfield Correction)

For all other SPOT cameralines, flatfield correction is used to correct for display problems associated with
uneven intensity or coloration inillumination, or to correct for artifacts (e.g., dust) in the optical system.
Flatfield can still be used for this purpose with SPOT RT cameras. But, because SPOT RT cameras use a
color mosaic chip, Flatfield correction serves a new primary purpose. In the production process for color
mosaic CCD chips, the RGB colors are applied directly to the pixels on the chip. This process often results
in an uneven color density around the outer 30-40 rows of the CCD chip, causing a“halo” appearancein
some image captures, particularly those with low contrast. The Flatfield option can be used to correct this
problem.

/ Note: Flatfield correction with the SPOT camera refers only to the correction of uneven
lighting. It should not be confused with the correction of optical field flatness.

Get Flatfield Image isthe first step in the Flatfield Correct process described in Ch. 5 - Preparing to Take a
Picture. Flatfield correction works by taking a picture of the brightfield background without the specimen
in the field of view. Thisimage letsthe SPOT software know, on a pixel-by pixel basis, which areasin the
field of view are receiving less illumination than the brightest areas. When taking a picture that contains a
specimen, the software uses this information to accurately increase the brightness of each pixel in the dimly
illuminated areas. The resulting image gives the appearance of an even illumination.

For a detailed description of the stepsinvolved in the flatfield correction process, refer to refer to Ch. 7 —
Taking a Picture.

User Guide to the SPOT RT Camera 101



Ch. 6 - Using Live Images

Ch. 6 — Using Live Images
Using Live IMages..........ccooeereenieienieiiennens 103

The Live Image View.........cccccoeeieeeiieennen. 105
Live Images are Different Than Captured 2 View a real-time preview of your specimen/
IMAGES......coiiiiiiiiiiiici e 106 |mage Capture.“ p. 103
Live Image Controls...........cccoecveevieeriinenn. 106
Filter Color (RT 3-SNOt)... . vvvveerrrrrrereeen. 106 < Transfer areal-time image preview directly to
Display Images in Grayscale (RT 3-Shot) the editing window... p. 104
............................................................... 108
BRG] (R B0, R S onzozesscsenc 108 = pause the Live Image display... p. 105
ATC@ ... 108
GaMMA.....iiiiiiiiiee e 109 ) ) ]
Live Image Controls— Auto Exposure < Zoomin on alive image... p. 105
(@] o] 110 - VP H PRSPPI 109
Live Image Controls - Manual Exposure 2 Adjust the real-time viewing settings... p. 106
OPLIONS ...t 110
2 View of real-time preview of a “piece” of an

image... p. 108

2 Adjust the real-time preview for a dim image...
p. 109

Using Live Images

The SPOT software allows you to view real-time black and white (RT B&W) or color (RT Color) previews
of your specimens—i.e., your potential image captures. Using the Live Image preview, you can scan,
zoom, focus, and frame images so that they are optimally adjusted for the image capture. After focusing
and positioning the image, you can then capture it using one of five options, generating one of three types
of images:
Get | mage (exposur e from Setup) - Capture the image using the settings from the current Image
Setup and ignore the Live Image Controls values. Thisallows you to use one set of values for framing
and focusing an image and a different set of values for capturing the image. Get Image can be
accomplished in one of three ways: from the dropdown menu (under Camera), from the toolbar, or by
creating and using a Taskbar button (Chapter 12) for Get Image.

Snap - Capture the image using the ar ea and exposur e values from the Live Image Controls dialog
(see below). The Snap feature is handy because it enables you to adjust the live image until you see
what you want, and then use those settings to capture the image — “what you see is what you get.”
Also because the Snap option uses Live Image exposure values, it allows you to avoid the exposure
computation that typically precedesimage captures.

Depending on how Live Image Preferences (see Ch. 4) are defined, the Snap option either uses or
disregards the Post Processing options from the current Image Setup (see Ch. 5).

- Ifthe Snapped | mages box is selected, the Snap option uses all of the Post Processing options
from the current Image Setup, except for Background Subtraction and Flatfield Correction.

- Ifthe Snapped | mages box is unselected, the Snap option ignores the Post Processing options for
the current Image Setup, with one exception: if the Chip Defect Correction option is selected for

User Guide to the SPOT RT Camera 103



Ch. 6 - Using Live Images

the current image setup, the corrections will appear in the image capture, regardless of the
Snapped Images preference.

Transfer - You can Pausethe live image view and Transfer (see below) the preview directly to the
SPOT editing window. Thisoption is helpful in situations with rapidly changing samples. If you see
something that you like, you can pause the live image preview before it changes. Then, you can
transfer the paused image to a SPOT editing window and saveit to file. Images saved in thisway have
two restrictions. First, al transferred images are 8 bit per channel (color). Second, because live
images are read out viatwo amplifiers, the right and | eft sides of the image might not be perfectly
matched.

Depending on how Live Image Preferences are defined, the Transfer option either uses or disregards
the Post Processing options from the current Image Setup (see Ch. 5).

- IftheTransferred I mages box is selected, the Transfer option applies the Noise Filter, Color
Enhancement, and Image Size Doubl e options as specified for the current Image Setup.

- Ifthe Transferred Images box is unselected, the Transfer option ignores the Post Processing

options for the current Image Setup, with one exception: if the Chip Defect Correction option is
selected for the current image setup (SPOT and RT cameras only), the corrections will appear in
the image capture, regardless of the Transferred Images preference.

Note also the following:

Image orientation adjustments (i.e., flipping and rotating) specified on the Image Setup are always
reflected in the live image view and Snap capture.

If you crop or zoom in on an image, Snaps and Transfers capture only the cropped or zoomed portion.

/ Note: With some video cards, you might experience system crashes or display problemsin live
image mode. To correct these problems, lower the Graphics Acceleration setting in Windows, as
described in the Video Card Related Problems section of the Installation Guidelines chapter.

/ Note: Occasionally, when viewing a dimlive image, you might notice that the right half of the image
isbrighter or dimmer than the left half. To display imagesin real time, the RT camera (with the
exception of the RT-SE6) uses two separate amplifiers to simultaneously read the right and | eft
halves of the CCD chip. With some images, particularly dimmer samples, the brightness of the two
halves may not match. Thisresultsina“ split” appearance. To avoid this problemwith captured
images, the RT camera reads the whole CCD through a single amplifier. A* split” Live Image view
is not indicative of what your image capturewill look like. Refer to Appendix A: Electronic
Imaging Theory and SPOT Cameras for details.
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The Live Image View

To open the Live Image window, either click on the Live Image toolbar button, or select the Live Image
option from the Camera menu.

Thetitle bar at the top of the
Live Image window displays
the status of the liveimage
view - Running, Computing
Exposure, or Paused.
Double-click on thetitle bar
to “roll up” the liveimage
display. This pausesthelive
image display. Double-click
again to display thewhole
window and resumethelive
image display.

When the Fit to Window
optionis checked, the live
image window cur sor
becomesazoom tool. To

zoom in on aportion of alive
image, click and drag over f
the area that you want to . Tﬁ* | ;-w l f':-* L“T Ir, HEbo.
zoominon. To returnto the

non-zoomed image, click on the Reset Area button on the bottom of the window.

When the Fit to Window option is not checked, the cursor is acropping tool. If you select a portion of
an image, the program displays only the selected area and discards the rest of theimage. To return to
the non-cropped image, click on the Reset Area button on the bottom of the window.

/ Note: Dueto a flaw in the Windows operating system, monitors that are set to higher resolutions
cannot zoom to very high magnification levels. If zoomed in to a high magnification, the monitor
displays white instead of the zoomed image.

The Full Screen option (accessed viathe View menu or [F7] ) can be used with liveimages. This
option allows you to use the entire screen to view alive image, without the SPOT menus/toolbar and
the Windows navigation bar.

- Toaccessliveimage viewing optionsin the full screen view, right click on the live image.

- Toexitthefull screen view, either press [F 7] or move the cursor to the top of the screen and click
on the Exit Full Screen Mode button that appears.

There are nine options at the bottom of the Live Image window.

Restart Resample the brightness of the image, compute new exposure times, and restart the live image
display. This is useful for updating exposure times when specimen brightness has changed.

Pause/Resume Freeze the live image window. This is useful when you are changing specimens and want to
preserve the last view. In addition, to use the Transfer option (see below), you must first Pause
the live image view. Click on Resume to restart the live image view

Close Close the Live Image window.
Controls Open the Live Image Controls dialog box (see below). From this dialog box, you can define the

viewing/capture area, and adjust gamma, brightness level, and dim image quality. You can also
elect to display either the full chip or a region of interest. Refer to the steps below for more
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details on the Live Image Controls window.
Fit to Window Size images to automatically fit the resizable display window.
Reset Area Return to the non-zoomed view of the live image.

Transfer Transfer the live image directly to the SPOT viewing window, where it can be edited and/or
saved to file. The Transfer button is inactive until you Pause the real-time view. The Transfer
option is limited in that all images are 8 bits per channel (i.e., because they are from live mode).
The Transfer option should not be used for image captures that require highly accurate
brightness measurements.

Snap Capture the live image using the settings from the Live Image Controls dialog. When you click
on the Snap button, the Get Image status dialogs appear, just as they do when you select Get
Image (exposure from setup)from the Camera menu. When you use the Snap option to
capture an image, you avoid the exposure computation sequence that typically precedes image
captures.

Faster Readout enables you to “speed up” the live image display (higher frame rates) in cases
where you are willing to sacrifice some resolution for a higher frame rate.

Faster Readout

Live Images are Different Than Captured Images

When you view alive image, keep in mind that the captured version of the image will not be identical to
the liveimage view. Thisisdue to two factors:

Liveimages are raw pixel data. Captured images are digitally processed to give a more accurate color
rendition. For individual image captures, there is enough time to process the data. For each imagein
the live image stream, there is not enough time to process the data.

Live Image gamma adjustments are made in the RGB color space. Captured image gamma
adjustments are made in the HSL color space (HSV for fluorescence). Thisisbecause gamma
adjustments can be made quickly in the RGB color space, but are very slow in the HSV and HSL color
spaces. Refer to Ch. 5— Preparing to Take a Picture for more information on gamma adjustment and
color spaces.

/ Note: HSL and HSV gamma adjustment for captured images applies only to images captured using
the Get Image (exposure from Setup) option. Gamma adjustment for images captured using the Snap
liveimage option is always made in the RGB color space.

Live Image Controls

To adjust the live image view settings, click on the Controls button at the bottom of the Live Image
window. The Live Image Controls dialog appears. Depending upon whether your image settings for
exposure (Chapter 5) are set to Auto or Manual, one of two windows will appear, each slightly different.
Each window, however, will have a common section including the following options.

Filter Color (RT 3-Shot)

e | Ex
Y our selection should provide the highest level of contrast for the Fites Color. |[EENIN ~ | ;
image. Because different colors provide different levels of contrast, Bii
the best way to determine a color isto preview it by clicking on the | pr——
color and seeing how it affects the view of the specimen. PR — =

. . . (+ Full C T Selecii
RGB — View acolor preview of your specimen e s =l 1

Red — View amonochrome preview of your specimen using the Gammna .
red state of the LCD filter. —F— |10

Closge

User Guide to the SPOT RT Camera



Ch. 6 - Using Live Images

Green — View amonochrome preview of your specimen using the green state of the LCD filter.

Blue - View amonochrome preview of your specimen using the blue state of the LCD filter.

Clear — View a monochrome preview of your specimen using the clear state of the LCD filter.
Selecting the Clear option does not provide the entirely unfiltered image that is possible with the RT
Slider camera. Although all three colors are transmitted, the polarizing filter, which is part of the
liquid crystal filter, and the IR filter remain in the light path, blocking some of thelight. When using
the Live Image window to focus or position dim images, RT Slider users can slide the filter out to

provide higher frame rates and |ess noisy images.

NS

)

L RT Slider J C RT Color
BPP =8or 12 BPP =24 or 36 BPP =8or 12
AND AND AND
Use Color ' v v
Filter ) ) .
checked? 3 filter 2 filter 1 filter
colors colors color
I selected selected selected
NO I T

No filter color
options

YES

2 filter

color
options

Filter
color =
Image Setup
setting

Legend: :

BPP

2 filter
colors
selected

= Available Filter Color options on the
Live Image Controls window

_ Pixel Bit Depth setting on the Image

Setup window

=Use: Red Green Blue Image

Setup setting

~

=

The available Filter Color options on the Live Image Controls dialog are dependent on the settings defined
on the Image Setup. For example, if you select Red and Green for the Use: M Red M Green [ Blue option,
the Live Image Controls dialog allows you to select, Red, Green, or both (i.e., by selecting RGB). The

flow chart above illustrates the possibilities.
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RT Slider As noted in the above flow chart, Image setups with pixel bit depth settings of 24 bpp or 36 bpp allow you
to select RGB and preview live images in full color. However, if you move the filter slider on the camera to
the B/W position, you should also change the Filter Color setting to one of the monochrome options (e.g.,
Clear, Red, Green, or Blue). The Monitor Camera Color Filter Position preference monitors the color
filter position only for image captures — it does not monitor color filter position when viewing live images.

Display Images in Grayscale (RT 3-Shot)

To counter the difficulty of viewing, focusing, and adjusting monochrome images in live mode, the
Display Imagesin Grayscale option enables you to view a monochrome image in grayscale, as opposed to
with thered, green, or bluefilter. Thisoption appliesif the following are true:

The Bits per Pixel option on the Image Setup is set to either 8 bpp or 12 bpp
The Filter Color (see above) on the Live Image Controls dialog is set to Red, Green, or Blue.

Binning (RT B/W, RT 3-Shot)

Binning, as described in Ch. 5- Preparing to Take a Picture, combines adjacent pixels on the CCD chip,
thereby reducing the number of pixelsused in the image capture. Binning is useful when you have dim
images and want to increase sensitivity and reduce download time. This givesyou higher frame rates and
less noisy images. But, as binning level increases, image resolution decreases. All of these factors should
be considered when you select a binning option.

Area

The Live Image Controls window allows you to view any rectangular portion of the CCD chip.

Full Chip - View the entire chip.
Selection - View aselection that you made with the cursor.
Region (from Setup) - View theregion (if any) that is defined for the current image setup.

Use the Reset Area button at the bottom of the Live Image window to return to the full chip view.

When you are viewing alive image Selection, how this selection is displayed, depends on whether the
Open Images in Fit to Window M ode and Always Show Full Chip in Live I mage preferences (see the
Preferences section in Ch. 4) are checked. The following tableillustrates the possibilities:

108

Fit to Window Always Show Full Chip Live or
Checked? in Live Image Checked? Selection Display Captured Image
YES YES When you select a portion of the chip, the LIVE

selection is outlined with a yellow rectangle .

YES NO When you select a portion of the chip the cursor BOTH
is azoom tool. To zoom in on a portion of a
live or captured image, click and drag over the
area that you want to zoom in on. To return to
the non-zoomed image, click on the Full Chip
option.

NO YES When you select a portion of the chip, the LIVE
selection is outlined with a yellow rectangle.
However, because Fit to Window is not
checked, you will not see the entire chip in the
window.
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NO NO When you select a portion of the image, the BOTH
cursor is a cropping tool. If you select a portion
of an image, the program displays only the
selected area and discards the rest of the image.
To return to the non-cropped image, click on the
Full Chip option.

Gamma

Enter a Gamma value between .1 and 4.

Gamma adjustment smoothly lightens darker areas of an image without burning out bright areas or
lightening black areas. Thisisespecially useful for capturing/editing images with awide range of
brightness val ues (dynamic range) such as fluorescence specimens or macroscopic objects with glints, (e.g.,
printed circuitry).

Values between 1 and 4 lighten the mid-tones of the image.

Values between .1 and 1 darken the mid-tones of the image.
Because images update very quickly in Live Image mode, gamma adjustments are only displayed in the
RGB color space. Gamma adjustments made inthe HSL or HSV color spaces would be too slow for live

imaging display. Refer to Ch. 5— Preparing to Take a Picture for more details on color spaces and gamma
adjustment.

Live Image Controls — Auto Exposure Options

When you have sel ected auto-exposure in your image set-up, the Live Image Controls window will feature
the following options.

Bri g htness Filter Colar: hd BE?‘D:SU[E

- nghtness:
Enter aBrightness value between .25 and 32. Bt [Tiors 5] —f—— o
A brightness value of 1, the default value, givesyou the mex _ Quality Speed
correct image brightness for most images. The Brightness ARG I S
Adjustment control allows you to overexpose or underexpose | Gamma I~ Auto Brightness
(darken or lighten) the image area. |n many cases, an image
has varying levels of brightness; to see a specific area better _Clse | Hebp |

you might want to lighten or darken the image. When using the Brightness control, the SPOT camera uses
an algorithm that combines gain and exposure time to provide the fastest possible image update rate
(shutter speed) in live preview mode:

When overexposing images to make them brighter (i.e., entering values greater than one), the camera
first selects the highest possible gain before lengthening the exposure time. Because gain also
brightens an image, less exposure time is needed.

When underexposing images to make them darker (i.e., entering values less then one) the camera uses
the lowest possible exposure time before lowering the gain.

Quality/Speed
Use the dlider to balance speed and quality when previewing dim images.

Moving the slider toward the Quality side increases image quality and decreases frame rates.
Moving the slider toward the Speed side increases frame rates and decreases image quality.

The Quality/Speed measurement corresponds to the Gain limit setting (see Ch. 5) on the Image Setup
window, which allows you to set an upper limit on the gain options that will be available during the Auto-
EXxposure process.
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When the slider is at the left-most point, the Gain Limit is 1, which restricts the camerato again of 1,
giving you higher quality pictures, but lengthier exposure times.

When the slider is at the right-most point, the Gain Limit is 16, which allows the camerato select from
the six gain options available in Live Image Mode. This shortens exposure times, but decreases image
quality.

/ Note that the highest gain options may not be on the Image Setup window.

For more details on setting a Gain Limit, refer to Ch. 5—Preparing to Take a Picture. For more information
on the concept of gain, refer to Appendix A: Electronic Imaging Theory and SPOT Cameras.

Auto-Brightness

Available only when you are using Auto exposure, the Auto-Brightness option enables you to maintain a
consistent brightness level for changing specimens.

Live Image Controls - Manual Exposure Options

When you have selected manual exposure in your image set-up, the Live Image Controls window will
feature the following options.

Time
- = Espeosune:

From the Live Image Controls window, you can enter a specific exposure FI""' e

time or timesfor theimage. When you use a specific exposure time, the T Time: [EmEn = mase

camera skips the auto-exposure sequence (Computing Exposure) that takes e ' -

place when you open the Live Image window. Thisisvery useful in cases AT Bt gacken lfcRpERTE e )

where exposure times are lengthy, as with fluorescence samples. Gamme:
t 1.00

To enter new exposure value(s) on the Live Image Controls window, follow Csa Helg

these steps:

1. Ensurethat the Manual Exposure box for the current image setup is selected.

2. Either use the selection arrows or type in avalue in milliseconds for the exposure time.
- The minimum exposure time is.04 millisecond.
- The maximum exposure time is 536,000 milliseconds (536 seconds).

RT 3-Shot users can also use the Adjust option to modify the brightness of the image. Click on Adjust

and enter an Adjustment Factor. The program then multiplies each exposure time by thisfactor. This
option allows you to make an image brighter or darker without changing the color balance. When using the
Adjust RGB option, verify that the adjusted Exposure Times fall between 1 and 536,000 milliseconds.

Gain
From the Live Image Controls window, you can enter the precise gain that the camerawill use for an image

capture. Usethe drop-down list to select one of the five gain options: 1, 2, 4, 8, or 16. Notethat the
highest gain options may not be an option on the Image Setup window.
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Introduction: Three Ways to Take a Picture

There are three ways to take a picture with the SPOT camera:

Live Image Pause/Transfer

After pausing alive image, pressing the Transfer button saves theimage to awindow. Thisis useful
for capturing rapidly changing samples. Images captured in thisway are essentially “frozen” live
images. Assuch, theright and left sides of the images are read out via separate amplifiersand are
limited to 8 bit monochrome/24 bit color.

Snap

Pressing the Snap button when viewing alive image initiates an image capture where the entire image
isread out viaasingle amplifier. Snap image captures avoid the time dedicated to computing exposure
by using the exposure time and gain calculated for the live image.

Get Image (Toolbar button)

Pressing the Get Image toolbar button initiates an image capture where the entireimage is read out via
asingle amplifier using only the parameters from the current image setup. Thisallowsyou to use the
live image window purely as an aid to framing and focusing the image. Y ou may also access Get
Image from the dropdown menu (under Camera), from the toolbar, or by creating and using a Taskbar
button (Chapter 12) for Get Image Adjustments made to the live image have no impact on the image
capture.

These three types of image captures were designed to give you greater flexibility in working with different
types of specimens and in how you use live images.

For more details on the Live Image Pause/Transfer and Snap options, refer to Ch. 6— Using Live
Images.

For more details on the Get | mage option, refer to the Get | mage (exposur e from Setup) section
below.

This chapter discusses the Get Image type of capture as used in avariety of different procedures. The
chapter is divided into two sections:

Basic | mage Captures—Standard and sequential image captures.

Image Capturesin Other Procedures— Image captures where one captureis used to prepare for
another capture.

Basic Image Captures

The SPOT software offers three primary image capture options:

Get Image (exposure from setup)
Get Image (last used exposure)
Get Sequential Images

RT Slider  When the liquid crystal color filter has been moved out of the light path, RT Slider users may notice a
diffuse bright area in the center of the image on non-fluorescence image captures. This is due to infrared
light that is transmitted when the filter is out of the light path. Our infrared filter is bonded to the liquid
crystal color filter. When the color filter is moved out of the light path, the infrared filter is also moved. To
correct this problem, use an external infrared filter
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Get Image (exposure from setup)

Get Image (exposure from setup) captures an image according to
the specifications in the Current image setup. Press[F12] to view
the current image setup or select it from the dropdown menu under
Setup.

To capture an image using the current image setup, follow these
steps:

1. Determine or define the image setup that you want to use, and
set it asthe Current setting (i.e., select the Current option from
the Image Setups dialog box).

2. From the Camera menu, select the Get Image (exposure from

Trtislize

=ak Image (exposure fram selup) F3

zat Sequential Images..

Compute ExXposur. . Flo

ek Bias Frame, .,
2ak Thermal Friasme.
et Flatfiel Image. ..

Live Image... F1l

setup option), or click on the Get Image (exposure from setup) button on the toolbar:

¥
1o

The Get Image window, which indicates capture status and gain, appears. The Status messages are as

follows:

a) Computing Exposure— The camerais sampling brightness levelsin the imagein order to

determine proper gain and exposure time.

b) Getting Image — The camerais downloading the image to the computer.

RT 3- RT 3-Shot and RT Slider Users (color mode) will see three messages — Getting Red Image,

Shot, Getting Green Image, Getting Blue Image as the camera downs the separate color images to the

Slider computer.

c) Exposing — A countdown clock displays when the exposure will |ast longer than 2 seconds. This

informs the user that the electronic shutter is open and counts down the minutes:seconds

remaining until it closes.

d) Processing — The camerais preparing to display the image.

The newly captured image appears on screen. Following an image capture, several noticeable changes take

place in the appearance of the main SPOT screen:

The Edit and Windows menus become available.

The Toolbar expands to offer more buttons and the zoom, pan window, save, and print related tool bar

buttons become functional (available).

The Get Image (last used exposure), Set Chip Image Area, Set Spot Metering Area, and Recall
Previous Exposures options on the Camera menu are functional (available).

Get Image (last used exposure)

The Get Image (last used exposure) option captures an image using the exposure times and gain from the
previous exposure. Inall other respects, it worksin exactly the same way as the Get Image (exposure from
setup) option. This option shortens the time required to capture animage because it skips the initial auto-
exposure sequence. Thisis convenient when you are satisfied with the appearance of an image and want to
use the same settings to capture asimilar image in the same session. If you close the software, and re-open
it, the Get Image (last used exposure) option is unavailable until you capture an image using the Get Image

(exposure from setup) option.
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To use the Get Image (last used exposure) option, follow these steps:

1. Prepare the microscope and specimen for the next image capture.

2. Either select Get Image (last used exposure) from the Camera menu, or click on the

toolbar button.

3. The Get Image status window appears, and the camera captures the image using the last used exposure
times. It only displays the exposure time and the gain because the camera no longer needs to sample
image brightness.

/ Note: Thisfeature will retain the image settings from the previous capture even if you delete the
previously captured image from the screen.

Get Sequential Images

The Get Sequential Images option allows you to capture a sequence of images. SPOT'’ s sequential image
capture process enables you to save an image sequence in two different ways:
Y ou can save a sequence as a group of individual imagefiles.

Y ou can save a sequence as asingle (TIF format), “ sequence image file” that is composed of multiple
images. Refer to Ch. 8— Viewing, Editing, and Annotating Images for details on viewing and
modifying image sequence files.

The available file name and save options on the Get Sequential Images window vary according to whether
you save the sequential images individually or as a sequence, as shown here:

Get Sequential Images gl Get Sequential Images gl

Murnber of Images: |2 = Murnbe of Images |2 =1
[T Compube Exposure before E ach Image [T Compube Exposure before E ach Image
Time Irkerest |0 _:thﬂLI i|] ':' mn | 100000 _:‘;:DEE Time |rhervat [0 _:thﬂLI il] ':' men | 100000 —:‘;m:
Store bmages: % Indradualy 7 Inanimage Sequence Stoie bmages: 7 Indracusly ‘[\‘{- an Image Sequence
¥ Save Images bo Disk ¥ Sanve Images b Digk.
Fila Hame
Fretu C:hequential images _J Fils Hame: . J
Fairnat | TIFF Uncomg IIZ-hiI."ch-.u:LE Fairnak | TIFF Uncompressed L
Suific Bagn Mumbee: |12 j W Save Thumbnails W Save Thumbnails
Fd? Mame Canflict Actionc ) 7 | e aies
fe Dvensiite Existing Fle I Display Waining
Image Display:
* Display Each Imags in & Mew 'Wirdow
™ Digplay Orly Cumant Imags Dot Dizplay Images
[™ Dhefer Image Processing/Display until Done I Drefi Image: Processing/Dizolay untl Done
Status . Shahus
Images Acquied D Imagas Processed: 0 Imzges: Acqured 1D Images Frocessed: 0
‘wailing ba begin.. w'ailing ba bargin.,
Begin Abait | Help Begin Abait Help
Save and name options — individual files Save and name options — image sequence
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To use the Get Sequential Images option, follow these steps:

1. Select theimage setup that you want to use for the sequential image captures. Either define anew
image setup, or select an existing setup from the drop down list on the status bar (bottom right corner).

2. From the Camera menu, select the Get Sequential Images option. The Get Sequential Images window
appears. Thetable on the following page explains each option.

Number/Timing Options

Number of  Enter the number of images in the sequence of captures. This number can be set up to 2,000.
Images

Time Interval  Enter the time interval between the start of one image capture to the start of the next image capture in
hours, minutes, and seconds.

Storage Options

Store Images  Select either Individually or In an Image Sequence
Individually — Store each image as a separate file.
In an Image Sequence — Store all images in a single TIF format file.

The available save and name options depend on your selection here.

Save and Name Options

Save Images The Save Images to Disk box is checked as a default for the Get Sequential Images window.

Disk - ' )
to Dis If you do not want to save the sequential images/image sequence to file, deselect the box.

Deselecting the box makes the remaining save and display options unavailable. You can define
the process/display option (Don’t Process or Display Images until Done), and then click on
Begin to start the sequence.

If you want to save the sequential images/image sequence, leave the box selected, and enter the
remaining file save and display options, as described below.

The file name of each image (individual images only) in the sequence is made up of two components:
- A File Name Prefix that you designate.
- Anautomatically indexed Suffix Number that starts with the Suffix Begin Number that you designate.

File Name This prefix appears before the number of each image capture in the sequence. To enter the File
Prefix Name Prefix/File Name, you can:

(|nidr:1va|gg§)| Type only the name (e.g., Growth Sequence) in the box. The program automatically saves the

File Name image sequence to the last used directory. If you specify the prefix only, you cannot see exactly

(image where the files are being saved. Thus, to avoid having to search for your files, you should verify
sequences) the location of the last save.

Type the full path and file name (e.g., C:\Spotcam\Growth_Sequence) in the box to specify the
location of the image sequence. When entering the file path and nhame, you can also specify a
new directory simply by entering it in the path (e.g., C:\Spotcam\Flowers\Growth_Sequence).

Click on the browse button to select a new file location and file name (prefix). All of the image
files are saved with the prefix that you enter. Thus, if your Suffix Begin Number (see below) is
one, the file name for the first image in the sequence would be Growth_Sequence0001.
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Save and Name Options (cont.)

Format Select the file format for the sequence of images.

For individual files, there are six options: Windows Bitmap, JPEG, JPEG2000, Mac
PICT, TIFF Uncompressed, or TIFF JPEG.

For image sequences there are two options: TIFF Uncompressed or TIFF JPEG.

If the bits per pixel in your image setup is either 12 (monochrome) or 36 (color) your
format save optionswill be reduced to the following:

o Forindividual files, there are three options: JPEG2000, TIFF Uncompressed 12
bit or 16 bit.

o Forimage sequences there is one option: TIFF Uncompressed.

Suffix Begin Number  Select the beginning number for the sequence of images.
(individual images) The Begin Number automatically defaults to the first number that follows the previous
sequence of images. So, if you captured a sequence of 10 images, 11 would appear as the
Begin Number when you next opened the Get Sequential Images window.

The program prefaces numbers with enough zeros to create a four-character suffix. For
example, if you have 35 images, the first image suffix will be 0001 and the last image suffix
will be 0035. This enables Windows to correctly order images, so that
Growth_Sequence0002 appears before Growth_Sequencel000, and not the other way
around.

JPEG Quality JPEG quality is the level of compression for JPEG images: this option is available only when
(1-100) JPEG or TIFF JPEG (for image sequences) is selected as the image file format. Enter an
integer between 1 and 100 to set the JPEG quality for images. A value of one is the most
compressed (and lowest image quality), while a value of 100 is the least compressed (and
highest image quality).

Compression  When the JPEG2000 file format is selected, the Get Sequential Images dialog displays
(JPEG2000) compression options:

Lossless — Information is not lost when the image is compressed.

Lossy — Information is lost according to the ratio that you enter: the higher the ratio that
you enter, the smaller the file size and the lower the quality of the image.

Save Thumbnails  Save thumbnails of each image in the sequence. This option is available only when JPEG,
TIFF JPEG, or TIFF uncompressed is selected as the image file format.

File Name Conflict Determine how the program will respond if it finds an image file with the same name as an
Action image in the current sequence. Select one of the following options:
. verwrite Existing File — The program overwrites the existing file with the image from
(individual images) o ite Existing File—Th ites the existing file with the i fi
the sequence you are capturing.

Display Warning —The program displays a warning message indicating that a file of
the same name already exists, and stops the sequential image capture.

Image Display Determine how the sequence of images will be displayed. Select one of the following
(individual images) options:

Display Each Image in a New Window — The program opens a window for each
image in the sequence. This option works well if you have a s hort sequence; if you
have a long sequence, however, displaying numerous images uses up memory and
could interfere with your use of other programs.

Display Only Current Image — The program sequentially displays each image in the
same window. Each image displays only until the next image is captured. This is
useful for lengthy sequences where you do not want to be concerned with running out
of memory.

Don’t Display Images — The program automatically saves all of the sequential image
files to the specified location without displaying them.

Display Images  Select this box to open an image sequence immediately after the capture. To save the
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(image sequences) image sequence to file without opening it, deselect the box.

Defer Image Wait until the entire sequence is completed before displaying or saving the images.
Processing/Display
until Done

After you have entered all of the options, click onBegin to start the image capture sequence. Refer to
Ch. 8 — Viewing, Editing, and Annotating Images for details on viewing and modifying image sequence
files

Image Captures in Other Procedures

In addition to the basic image captures, the Camera menu contains optionsin which one image captureis
used to prepare the camera for the final image capture They include:

Set Chip Imaging Area

Set Spot Metering Area
Compute Exposure

Recall Previous Exposure
Compute White Balance Values
Get Bias Frame

Get Thermal Frame

Get Flatfield Image

RT B/W RT B/W camera users will not see Compute White Balance Values option (or the corresponding toolbar
button).

Because they are used prior to afinal image capture, several of these options are discussed as a part of the
image setup process. In such cases, the text of the manual refers back to the appropriate section of Chapter
5- Preparing to Take a Picture.

Set Chip Imaging Area

The Set Chip Imaging Area selects a specific portion of the CCD chip. This option is available once an
image has been captured. Using just asmall portion of the available area on the CCD chip is useful
because:

The download time will be shorter.
Thefile size will be smaller and easier to manage.

To avoid confusion when defining the region of the image that you want to capture, it isimportant to
realize that there are two separate coordinate systemsin use:

The coordinate system of the CCD chip
The coordinate system of the displayed image

The coordinates displayed on the Status Bar as the cursor is moved over a displayed image are always
“displayed image” coordinates. The coordinates displayed in the Set Chip Imaging Areadialog box are
always CCD chip coordinates. These coordinate systems match only if the orientation of an image has not
changed (i.e., it has not been flipped or rotated).

Because the SPOT software tracks orientation changes, you can select a Chip Imaging Area on any
displayed image, regardless of whether the orientation has changed: the Set Chip Imaging Areadialog box
will correctly display the region of the CCD chip that you designated as the imaging region. However,
because of the different coordinate systems, the coordinates that you see on the Status Bar (i.e., when
moving the cursor over the displayed image) may not match the coordinates that appear in the Set Chip
Imaging Area dialog box if the image was flipped or rotated.
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To set an image region, follow these steps:

1. Position the cursor at the upper left edge of the image region that you want to capture.

2. Pressand hold the left mouse button and drag the cursor across the screen. A dotted border appears
around the region that you select.

3. From the Camera menu, select Set Chip Imaging Area. The Chip Imaging Areawindow displays the
pixel locations for the borders of the region that you selected.

4. Click OK to savetheregion valuesto the current image setup, or " . -
select adifferent image setup. Theregion values are now saved to the [LELLTERIET TR TES]
designated image setup.

Rectangle
/ Note: The image setup uses the specified region val ues for Left 0
all subsequent image captures. Refer to Ch. 5— Preparing T?Pi 1]
to Take a Picture for other region capture techniques. Right: 1600
B attom: 1200
5. Recapture the image using either Get Image (exposure from setup) or Save to Image Selup
the Get Image (last used exposure) option. The new image capture |_ LJ
displays only the region that you sel ected.
= Cancel |

Set Spot Metering Area

Spot metering isamethod for selecting aregion of interest on a desired image and then allowing the
SPOT camerato automatically set the exposure time to allow for the best possible balance of image quality
and contrast. This can be useful when the default autoexposure settings (full image sampling) do not
provide a captured image that provides the detail you need for a particular region of your subject being
viewed.

The Set Spot metering area feature in the SPOT software allows you to zero in on arectangular region of
theliveimage. There are two ways of setting the Spot Metering Area.

Method One — Drag the Area
1. Start by opening the live image window.

2. Select the area of the image by setting and then dragging the mouse across an area on the image.

3. Acquirethat image using Snap.

4. Select Set Spot Metering Area.

5. Saveit to an Image Set-up file for future image captures.

Method Two

1. Open the Image Setup Window from
the Set-up dropdown menu. imige Satup
Select the desired image setup file. ':"JEM W
Select Auto-exposure from the menu i B puPs 6
sel ection window. el Pafea unEan

4. Select Region f he Set Meteri Prteromig. il et El

. ect Region from the etering e

Areabox.

[+ Mirmum Espoenrm: 1 <2 e

St ki g Aras
= B oy InBgiig Arc & Plegion

et [BE 3 pigr 126

Top [#0 | Hodom [E0 <

0F I Cencal Halp
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5. Typeinor scaleto the desired pixel pointsthat will define the Spot Metering Arearectangle.
6. Savethelmage Set-up modification.

Y ou may also select the Same as Imaging Area option. That way, the camerawill meter off of the entire
image frame that you have selected (thisisthe default for autoexposure). Y ou will also note that once you
completed Method One, if you open the Auto-exposure box and choose region, the values defining the
rectangle determined by the drop and drag method are resident in the Region values.

Compute Exposure

Compute Exposure determines the correct exposure time and gain for an image. By calculating exposure
times and gain ahead of time, you can avoid the auto-exposure sequence that takes place each time that you
use Get Image (exposure from setup). Using Compute Exposure also changes your current image setup:

The computed exposure values are added to your current image setup.
The current image setup, if set to Auto-Exposure, is changed to User-Defined.

To compute exposure, follow these steps: =
Exposure
1. Select Compute Exposure from the Camera menu. The Compute Exposure
Exposure window displays the image setup options (from the Tive: 7395  masc
current setup) that directly affect the computation. The entriesfor Garnx 1
these options can be modified from thiswindow. Modifying the
options also changes the current image setup. Save to Image Sehup:
flests 1
RT B/W RT B/W camera users will not see 0K l Cancel |
white balance values on the

Compute Exposure window.

/ Note: For information on entering Image Type, Auto-Gain Limit, Adjustment Factor, and White
Balance, refer to Ch. 5— Preparing to Take a Picture.

Click on Begin. The Status message changes to Computing exposure... When the camera finishes
sampling the light, the Exposure window displays the values.

2. Select an image setup from the Save to Setup drop-down box. The current image setup is the default.

/ Note: Saving an exposure value to an image setup changes the setup from Auto-Exposure to User -
Defined Exposure.

3. Click on OK. When you open the Image Setup window, the new exposure value displays.

4. Select Get Image (exposure from setup) to capture the image using the new exposure values.

Recall Previous Exposure

Recall Previous Exposure assigns the exposure time and gain from your last image capture to an image
setup. The Recall Previous Exposure feature is available only after you have taken a picture.

To recall previous exposure values, follow these steps:
1. Captureanimage.
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2. From the Camera menu, select Recall Previous Exposure. The Exposure window displaysthe value
from the last image capture (see above).

/ Note: If you change the current image setup, the Recall Previous Exposure option will be
unavailable until you take another picture.

120

3. Select an image setup from the drop-down box.
4. Click OK.
5. Use Get Image (exposure from setup) to capture an image with the new exposure and gain values.

Compute White Balance Values (RT Color Cameras)

White balance isthe ratio of red, green, and blue exposure times necessary to achieve the proper color
rendition for an image. Many factors impact the coloration of an image capture, including the lamp
voltage, the coloration of the glassin the slide, and the coloration of the lenses in the microscope’'s
objectives. To minimize theimpact of these factors, use the Compute White Balance feature. When you
perform awhite balance calculation, SPOT samples the color of the light from your light source after it has
passed through the slide and the objective, and then cal cul ates the exposure val ues needed to produce
images where the white areas are white and the color areas are true.

Y ou should perform anew white balance cal culation when you:

Start a new image capture session.
Change the lamp voltage.
Switch to a different objective on the microscope.

When you open an image setup, the Image Setup screen displays the default white balance values for that
Setup, which are the values that were last saved to the Image Setup. If you capture an image without
computing a new white balance, SPOT uses these default values. Refer to Ch. 5 — Preparing to Take a
Picture for a step-by-step description of how to compute awhite balance.

Get Bias Frame (Bias Frame Subtraction) (RT Monochrome and
3-shot in Monochrome mode)

Get Bias Frame allows you to collect data used to reduce the effect of noisein your captured image,
specifically noise related to the bias (offset) used to adjust for the readout electronics. For a more detailed
discussion of Bias Frame Subtractions, refer to Chapter 5, preparing
to...

Get Bias Frame

Humber of Frames to Average: |

To use Bias Frame Subtraction follow these steps: Stalug
] . Black all kght to the camera
1. From the Camera menu, select Get Bias Frame. The Get Bias

Frame dial og box appears. Abort

2. Theprogram will ask for the number of image frames to capture to determine the Bias Frame
reference noise level. You may select anumber from 1-50 frames. The more frames you choose,
the more accurate the result should be. However, the longer the

process will take. Bias Frame File E]

The Get Bias Frame window will direct you to “Block all light to | FieNam=
the camera’.
Save to Image Setup
3. Cover the optical train or find another method to block light to m
the camera’ s CCD.

Corc
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Click on OK. The program will acquire the number of short dark frame exposures required to
calculate the Bias Frame.

4. A window will appear asking you to save the bias frame datato afile for use in a specific image
setup. Input the information as required.

5. Move the specimen back into the field of view, and perform the image capture.

Get Thermal Frame (Dark Noise Subtraction)

Get Thermal Frameisafunction that allows you to collect datato minimize the effect of thermal noisein
your captured image. For amore detailed discussion of the theory and benefits of the Dark Noise
Subtraction process, refer to Chapter 5, preparing to...

To use Thermal Frame Subtraction follow these steps:

X

Get Thermal Frame

1. From the Camera menu, select Get Thermal
Frame. The Get Thermal Frame dialog box

appears.

Mumber of Frames to Average: |p

Stahus

Mo bo samples
2. Theprogram will ask for the number of
image frames to capture to determinethe @
Thermal Frame reference noise level. You may select a number from 1-50 frames. The more
frames you choose, the more accurate the result should be. However, the longer the process
will take.

3. The Get Thermal Frame window will direct you to “Move to Background”. Do so and then
click on Begin. The program will acquire the number of exposures required to calculate the
Thermal Frame.

4. The Get Thermal Frame window will direct you to “Block all light from the camera’
5. Cover the optical train or find another method to block light to the camera’s CCD.

6. Click on OK. The program will acquire the number of exposures required to calculate the
Thermal Frame.

7. A window will appear asking you to save the Thermal frame datato afile for use in a specific
image setup. Input the information as required.

8. Move the specimen back into the field of view, and perform the image capture.

Get Flatfield Image

The Flatfield option can be used to correct for display problems associated with uneven intensity or
colorationin illumination, or to correct for artifacts (e.g., dust) in the optical system. For amore detailed
discussion of the theory and benefits of the Flatfield correction process, refer to Chapter 5, Preparing to
Take a Picture.

/ Note: Flatfield correction with the SPOT camera refers only to the correction of uneven
lighting. It should not be confused with the correction of optical field flatness.
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To use Flatfield Correct, follow these steps:

1

Ensure that the specimen is under the desired objective and

infocus.

Status
From the Camera menu, select Get Flatfield Image. The ( Waiting to Begin [Remave slide)...

Get Flatfield dialog box appears.

Removethe slide from the field of view.

Ch. 7 -Taking a Picture

Get Flatfield

Abart |

Click on Begin. When the program finishes computing the exposure times and acquiring the flatfield
file, the program prompts you to name and save thefile:

a)

b)

Enter aname in the File Name box.
Because flatfield image files are
different for each objective, you might
want to name the file according to the
objective's magnification (e.g., 10x).

Specify the image setup that will be
associated with this flatfield image file
when using the Flatfield Correct
option. The current setup isthe
default. When you open the setup, the
Flatfield Correct option is selected.

Click on OK.

Flatfield File —-—H

Filz Mamne :

(.

Sawe to Setup:

[ Trial

1]

/ Note: The default file location varies, depending on where you installed the SPOT program.
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6. Move the specimen back into the field of view, and perform the image capture. Refer to Ch. 7 — Taking
aPicture, for more details on the image capture process.
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Introduction

After capturing an image, you can choose from avariety of viewing, editing, and annotation options that
allow you to customize the appearance of the final image. These features are described in the following
sections:

Viewing Captured Images

Working with Image Sequences
Editing Captured Images

/ Note: These menus are available only when an image is on-screen.

- - w Fit b WWindow Chrl+F
Viewing Captured Images
Set Zoom Mode Chrl+2
The View menu options include: S 4
Fit to Window ® Show Image Date/Time Show Pan Windaw Chri+
Set Zoom Mode * Show Image Acquisition Settings Show Image DatefTime T
Set Zoom Level ® Show Taskbar Shiesw Image Acquisition Sektings
Show Grid Lines ® Full Screen g
Show Pan Window Ful Screen F7

Show Sequence Controls
(available when an image sequence is open)

/ Note: The Show Grid Lines option is available only after you have zoomed in (8x or 16x) on an
image.

Fit to Window

Fit to Window allows you to view the whole image, regardless of the window size. Typically, reducing the
size of awindow also cuts off part of theimage. The Fit to Window option solves this problem by resizing
theimage so that it is always the same size as the window.

/ Note: The View menu options supplement the standard Windows viewing options (e.g., Cascade,
Tile Horizontal, etc.) that are found on the Window menu. Refer to the Windows on-line help for
mor e information on these options.

To use Fit to Window, select (i.e., click on) the image that you want to modify and, from the View window,
select Fit to Window.

-

Set Zoom Mode '»{

1. Either select Zoom Mode From the View menu, or click on the Zoom toolbar button:

2. The cursor changes to a magnifying glass, and the Zoom toolbar button becomes active. The precise
reference point for the zoom location isindicated by the white dot in the center of the magnifying
glass. Therow and column numbers at the bottom of the screen indicate the exact position of the white
dot as you move the magnifying glass over theimage.
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3. Usethe mouseto zoom in or zoom out:
a) Position the mouse over the center of the areathat you want to zoomin on.

b) Either left click to zoom in 2x, or right click to zoom out 2x.
c) To return to the normal view mode, de-select the Zoom option.

The Zoom feature works in conjunction with the pan window (see Show Pan Window below), which
allows you to see where you are in relation to the larger image while zoomed in.

/ Note: All of the standard save, view, and edit options, with three exceptions— Add Calibration
Mark, Add Measurement, and Annotate — can be used while the programisin zoom mode. If
you need to annotate a zoomed image, use the Zoom L evel option (see below).

/ Note: With some video cards, you might experience display problems when zooming in on captured
images. To correct these problems, lower the Graphics Acceleration setting in Windows, as
described in the Video Card Related Problems section of the Installation Guidelines chapter.

Set Zoom Level

The Zoom Level option, like the Zoom M ode option enables you to view zoomed images. However,
unlike the Zoom Mode option, you have the option to add annotations, including text, calibration marks,
and measurements, to the zoomed image. To use the Zoom Level option, select Zoom Level from the
View menu and select a percentage option from the list.

Like the Zoom Mode option, the Zoom Level option can be used in conjunction with the pan window (see
Show Pan Window below), which allows you to see where you are in relation to the larger image while
zoomed in.

/ Note: Zoom Level values are always referenced to the original image capture. The original
image, however, does not always equal 100%. It will be 100% if you don’t select the Fit to
Window option in the Preferences window.

/ Note: With some video cards, you might experience display problems when zooming in on
captured images. To correct these problems, lower the Graphics Acceleration setting in
Windows, as described in the Video Card Related Problems section of the Installation Guidelines
chapter.

Show Grid Lines

Show Grid Lines clearly defines pixel borders, which are often invisible in low contrast areas of an image.
Clearly defined borders help in positioning the cursor at an exact row and column location (i.e., using the
readouts at the bottom of the screen), which then allows you to view the brightness value for the individual
pixel.

/ Note: When using the Zoom M ode option, all of the standard save, view, and edit options, with
three exceptions— Add Calibration Mark, Add M easurement, and Annotate — can be used
while the programisin zoom mode. If you want to annotate a zoomed image, use the Zoom L evel
option (see above).
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To show the grid lines on an image, follow these steps:

1. Position the magnifying glassin the center of the area that you want to zoom in on.

2. Zoomto either 8x or 16x. If you are using the Zoom L evel option, select a percentage of 800 or
greater.

3. Fromthe View menu, select the Show Grid Lines option. Grid lines appear around each pixel.

Show Pan Window :

Show Pan Window enables you to navigate around an image while zoomed in at high
magnifications. When you sel ect the Show Pan Window option, the program highlights your location in
relation to the wholeimage. A “color negative” arearepresents the zoomed-in area of the image over the
smaller version of the image in the Pan Window. By moving the highlighted area around the pan window,
you can explore the image, piece by piece.

Without the Show Pan Window option, the process of moving to a new point while in high magnification
would involve several steps:

1. Zoomingin tothefirst areaof interest.

2. Zooming out to determine where you are.
3. Determining anew areaof interest.

4. Re-zooming in to the new area of interest.

To use the pan window, follow these steps:

1. From the View menu, select Show Pan Window:

/ Note: The pan window can be opened at any level of magnification; however, the obvious value of
panisonly evident at higher | evels of image magnification.

The pan window appears,

superimposed upon the

image. Theillustration to

the right shows the pan by
window asit is used when

zoomed in on an image.

2. Position the cursor on the
image in the pan window: it
changes from a magnifying -
glassto afour arrow pointer. '

o
3. Tomoveto adifferent area ‘ ‘ - '_ ' -.‘

of theimage, either left click
on the rectangle and drag it
to the new location, or left
click on the new location.

Show Sequence Controls

The Show Sequence Controls option displays the play controls for image sequences. This option appears
only when an image sequence is open. Using the Image Sequence dialog you can:

Play all or part of an image sequencein forward or reverse order.
Set the display interval between images.
Set the action that takes when the image sequence finishes playing—i.e., stop, restart, or reverse.

126 User Guide to the SPOT RT Camera



Ch. 8 - Viewing, Editing, and Annotating Images

Refer to the Working With Image Sequences section for details.

Show Image Date/Time

The Image Date/Time feature pulls up the date and time associated with the capture of an image. When you
capture an image, the SPOT software remembers the date and time of the image capture. When you save
theimage, even if thisis many hourslater, the program sets the Created date and time of theimagefileto
the date and time of the original image capture.

When image files are transferred over networks, the Created date and time is sometimes reset to the date
and time of the transfer, making it an unreliable indicator of the image capture time. Because TIFF and
JPEG format images have tags both for the Created date and the original capture date and time, they are not
affected by network transfers. If reliable image capture date and time information isimportant to your
work, you should save imagesin either TIFF or JPEG format.

When you select the Image Date/Time option from the View menu, adialog box displays the date and time
associated with the capture.

For non-TIFF, non-JPEG format image files, this is the Cr eated date/time, as explained above.
For TIFF and JPEG format imagefiles, thisis the TIFF/JPEG tag date and time.
For SPOT Database images thisisthe original date and time that was stored in the databasefile.

Show Image Acquisition Settings

The Show Image Acquisition Settings feature, when selected from the dropdown menu, will display the
image capture settings that were associated with the open image file. The information displayed will
include such settings as exposure time, gain setting, filter color (color cameras), binning setting, chip area,
gamma setting, etc.

Show Taskbar

When you select this command from the dropdown menu, the taskbar will appear on the computer screen.
If you have not yet developed ataskbar, the taskbar development window will appear along with afloating
taskbar template without any commands. Y ou may then decide to add functions to the taskbar. See
Chapter 12 — Taskbars for a complete discussion regarding taskbar development and use.

Full Screen

View afull screen version of animage —i.e., without the SPOT menus or toolbars or the [_
Windows navigation bar. This option allows you to utilize the entire window for
previewing images. Press[F 7] to view afull screen image. Press[F 7] againto exit the full screen view.
Alternatively, you can exit the full screen view by moving the cursor to the top of the window and clicking
on the Exit Full Screen M ode button that appears. Mac users will exit the full screen mode from the top
dropdown menu. While working in Full Screen mode, Windows users can access SPOT menu options
using standard keystroke combinations, asillustrated in the table below:

[Altf] + A =  Attributes (Report mode) [Alt] +H = Hedp
[Alt] +C = Camera [Alt] + O =  Object (Report mode)
[Alt] + D = Database (Advanced mode) [Alt] + Q = Sequence
[Alt] + E =  Edit [Alf] +S = Setup
[Alt] + F = File [Alt] +V = View
[Alt] +W = Window
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Working with Image Sequences

There are three places from which you can edit and play image sequence files:

The Sequence menu — Rearrange the order of a sequence, add and/or remove images to and from the
seguence, extract images from the sequence, and play the sequence.

The Sequence Controls (I mage Sequence) dialog — Set view options and play the sequence.

The Edit menu - Modify/enhance image sequences using the options on SPOT’s Edit menu. Refer to
Editing Imagesin a Sequence (below) for more information.

Refer to the sections below for details.

Sequence Menu Options

Image sequences are editable. The Sequence menu, which is available only when an image sequenceis
open, displaysthe available options. They are asfollows:

Extract Images

Extract Images

Images ta Estract:

1
Cancel |

Insert Image
Insert{ Append Image

i Image S ourcs
& Currently Open Document:

Title: I C:ASequencesi\ByanSequencel | tf

Sequence |ndex:

 File:

[~

Name: I

Sequence |ndex:

" Database

Image 10:

L

akK I Cancel | Help

Extract an image or images from a sequence file. Extracting creates new
image(s), leaving the original sequence intact. Click on Extract | mages
and enter the number(s) of the image(s) that you want to extract. To
extract multiple images from a sequence, separate numbers with commas
and/or dashes-i.e,5,6,7or5-70r1-5,6,9.

Add an image to the sequence. Using Insert Image, you can add an
image to a sequence from one of three sources:
Currently Open Document — Add an image from the currently open
sequencefile. Make sure to specify the Sequence Index — i.e., the
number of the image in the sequence.

File— Add an image from disk. If theimage comesfrom a sequence
file, make sure to specify the Sequence Index.

Database (Windows) — Add an image from a SPOT database. To
determine the Image ID, open the database and use the Search
option. The search results table displays the Image ID for each
record.

When you click on OK, adialog pronpts you to specify the point in the
sequence where you want to insert the image.
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Append Image
Insert{Append Image

i~ Image S ourcs
@ Currently Open Dacument

Title: I C:\Sequences\BrpanSequencell. tf

Sequence Indsx

 File:

=]

Name: |

Sequence Index:

" Database

Image 10;

=

akK I Eam:ell Help I

Remove Images
Remove Images

Images to Remove:

[
OK I Cancel |

Move Images

Move Images

Images to Move:

E
oK I Cancel |

Play Forward

Play Reverse

Stop Play/Resume Play

Step Forward

Step Reverse
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Add an image to the end of the sequence. Using Append I mage, you can
add an image to a sequence from one of three sources:

Currently Open Document — Add an image from the currently
open sequencefile. Make sureto specify the Sequence Index —i.e,,
the number of the image in the sequence.

File— Add an image from disk. If theimage comesfrom a sequence
file, make sure to specify the Sequence Index.

Database (Windows) — Add an image from a SPOT database. To
determine the Image ID, open the database and use the Search
option. The search resultstable displaysthe Image ID for each
record.

Remove an image or images from a sequence file. Removing an image
deletes the image from the sequence, which is automatically reordered.
Click on Remove I mages and enter the number of the image(s) that you
want to extract. To extract multiple images from a sequence, separate
numbers with commas and/or dashes-i.e., 5,6,7 or5-7or 1-5, 6, 9.

Move an image or image(s) to adifferent point in the sequence. Click
on Move | mage and enter the number(s) of the image(s) that you want to
move. To move multiple images from a sequence, separate numbers
with commas and/or dashes-i.e.,,5,6,7 or5-7or1-5,6,9.

Continuously play the image sequence forward.

Continuously play the image sequence backward.

Stop play if the sequenceis running; resume play when it is stopped.
Move forward one image.

Move backward one image.
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Image Sequence Controls
Stop Play Forward

The Sequence Controls (I mage Sequence) Play Backward
dialog enables you to play image sequences Step Backward
and to set the play options.

Step Forward

Go to the last
image in the
I sequence

Go to the first

Image Index image in the
g sequence

Imcge Sequince

Use the Image I ndex options to specify the view MﬂﬂMEJﬂ

parameters of the sequence. ~ Image Indaw

First - Enter the number of the image that should be Fist[1 :I Cument[2 :I Last |5_:|
first in the sequence.

... . . — Play Options
Current —Thisfield displays the number of theimage z

R Interval: [534 0
you are currently viewing. Enter anew number to e = @ mee O see

view adifferent image.

L ast — Enter the number of the image that should be Close | Apply | Help
last in the sequence

ALEnd: {7 Stop % Restat & Reverse

Play Options

Use the Play Optionsto control how the image sequence displays when playing.
Interval — The time interval between each image when the sequenceis playing. Enter a number in
milliseconds or seconds.
At End - The action that takes place when the sequence finishes playing.

- Sop: The sequence stops at the last image in the sequence.
- Restart: The sequence begins playing from the beginning.
- Reverse: The sequence reverses play when it reaches the end.

Editing Images in a Sequence

Images from a sequential image file can be edited using the Edit menu options. Thisallows you to specify
the individual image or images (including the entire sequence) to which the edits are applied.

In some cases— e.g., Combine I mages — the dialog prompts you to specify the Sequence Index—i.e.,
the number of the image within the sequence.

In other cases, aswith the Adjust RGB options, SPOT prompts you Edit Images
to specify whether the edit applies only to the current imagein the ol Chanmes

sequence, all of theimages in the sequence, or a specific subset of £~ No Other ropes

imagesin the sequence. For example, when editing an image (5 All Dther Images in Sequence
seqguence, if you select Edit >Ad] ust RGB > Ad] ust Br|ghtne$ " Specified Images:
(additive), the Additive Brightness Adjust dialog appears. After |

you make your edits and click on OK, the Edit Imageswindow

prompts you to specify the image or images that the edit will apply
to, as shown at right.
- No Other Images — The edit applies only to the current image — i.e., the on-screen image.

- All Other Imagesin Sequence— The edit appliesto all of theimagesin the sequence.

Specified Image Sequence — The edit applies to the images that you specify. Enter the number(s) of
the image(s) in the box at the bottom of the dialog. To specify multiple images, separate numbers
with commas and/or dashes-e.g., 5, 6, 7; or 5-7; 0r 1 -5, 6, 9.
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Edit
The Edit menu contains six categories of editing options, asillustrated in the following table;
Editing Category Menu Option
Basic Editing Functions Undo

Copy to Clipboard

Image Sizing and Position

Resize
Rotate Right
Rotate Left
Flip Horizontal
Flip Vertical
Crop

Image Quality

Adjust RGB
Adjust HSL
Adjust HSV
Filter
Make Negative
Convert to Gray Scale
Set Palette (monochrome)
Match Color (RGB)

Customization

Change Pixel Bit Depth
Subtract Image
Merge Images

Duplicate Images

Annotation
Calibration and Measurement Marks

Custom Image Annotation

Add Calibration Mark
Add Measurement

Annotate

Image Memos

Memo

Basic Editing Functions

The Edit menu contains several functions that are common to most operating systems.

Undo Undo the last edit that you made. The Undo option only allows for one level of edits: in other
words, you can only undo the immediately preceding edit. To Undo an action, select Undo from

the Edit menu.
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(cont.)

Copy to Copy all or part of an image onto the clipboard for insertion into another program. These options
Clipboard are identical to the Windows [Ctrl C] command and the Mac [# C] command.

(PC) 1. Press and hold the left mouse button (PC)/mouse button (Mac).

Co Mac
Py ( ) 2. Drag the cursor over the image until the dotted rectangle covers the area of the image that

you want to copy. If you copy without “cutting out” a specific portion of the image, SPOT
selects the entire image.

3. Either select the Copy to Clipboard/Copy option from the Edit menu, or press
[Ctrl C] (PC)/[38 C] (Mac). The image is now ready to be pasted into another application.

4. Open the application that you want to paste the image into, and select from the available
pasting options.

Cut (Mac) Cuttextfields within the SPOT program.

Paste (Mac) Péa_s_te text fields in the SPOT program. The Paste option is unavailable (grayed out) for image
editing.

Clear (Mac) C(Ijt_etgr atext field in the SPOT program. The Clear option is unavailable (grayed out) for image
editing.

Select All Select text for copying. The Select All option is unavailable (grayed out) for image editing.

(Mac)
Image Sizing and Position Resize...

, Rotate Right
From the Edit menu, you can: Rotate Left

Re-size images . .
Flip Horizontal

Flip Vertical
Crop...

Re-position images
Match the on-screen orientation of a specimen to the microscopic view

Crop an image to better reflect the area of interest

Resize

Use the Resize option to reduce or enlarge an image. When you reduce or enlarge an image, the resolution
and file size change accordingly. The SPOT program maintains aspect ratio so enlarged and reduced
images will not be distorted. When you reduce or enlarge an image, keep the following in mind:

Reduction - Resolution (number of pixels) and file size decrease.
Enlargement - Resolution (number of pixels) and file size increase.

Thetrade off for higher resolution imagesisincreased file size. The Resize option lets you specify the
percentage by which you want to increase or decrease the linear dimensions of theimage. The program
reads the red, green, and blue brightness values for the pixelsin the original image and uses those values to
create a new image where the number of rows and columnsis reduced or enlarged by the percentage that

you specify.

Two circumstances where you might want to enlarge or reduce an image are listed here:
You captured an image using a low magnification objective (e.g., 5x or below) - In this case,
enlarging the image adds pixels, which helps to smo oth out the pixellation of high contrast, fine

details. Thismakesit easier to view and interpret the structure of these details. Enlarging also makes
large format prints appear smoother and less pixellated.
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Y ou want to save file space and resolution isnot the primary concern - In this case, reducing the
image reduces thefile size.

To resize an image, follow these steps: Resize Image
1. From the Edit menu, select the resize option. The Resize Image Image Size
window appears. 4 | v | oo =

2. Do oneof thefollowing: width: [1600  Height: [1200
I i i

- If you want to change the size of an image by a specific
percentage, type in a value between 10% and 200%, or move Cancel | Help
the slider bar accordingly. Thelinear dimensions (width or -
height) of the image will change by this percentage factor.

- If you want to specify the dimension in pixels, enter anumber in either the Width or the Height
box. The SPOT program automatically calculates the dimension not entered in order to maintain
the proper aspect ratio.

3. Clickon OK. The newly sized image replaces the original image on the screen.

/ Note: If you want to create two differently sized images of an image for comparison purposes, use
the Save As[Ctrl A] command to save the resized image with a different file name.

Rotate Right

Rotate an image clockwise in 90 degree increments.

Rotate Left

Rotate an image counter-clockwise in 90 degree increments.

Flip Horizontal

Flip an image from right to | eft.

Flip Vertical

Flip animage from top to bottom.

Crop

Cut out a portion of animage. To crop an image, follow these steps: =————CrepArea —H

1. Pressand hold the left mouse button. ert: [0 | Rignt:

2. Drag the cursor over theimage until the dotted rectangle covers Top: E Eottom -
the area of the image that you want to crop.

3. From the Edit menu, select Crop. The Crop Areawindow [ cancer | [ OK

displaysthe pixel coordinates of the rectangle that you selected.
From this window you can fine tune the crop area by modifying the pixel coordinates. If you select
the Crop option directly from the menu (i.e., without specifying a crop area), the Crop Area window
displaysthe values for the entire image.

4. Click on OK to crop theimage. The cropped image appears on-screen.

/ Note: When you crop an unsaved image, the program automatically discards the area of the image
outside the crop. To give yourself the opportunity to change the crop area, you should save the
image before you crop it.
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Image Quality

The image quality editing options provide you with awide array of
powerful and easy to use tools for changing the appearance of animage
after it has been captured. These tools enable you to enhance the
appearance of an image in ways that are not possible with conventional

photography.

Before using the SPOT editing features, review the following two
sections:

Functional Features — This section explains how thumbnail
images work in the SPOT image editing windows.
Image Editing and the Concept of Color Space— This section

introduces the concept of color space and describes how it applies
to the SPOT software.

Functional Features

With the exception of Make Negative and Convert to Gray Scale, all of
the image quality editing options utilizethumbnail imagesto preview
the edits being made to themainimage. Asillustrated at right, a
thumbnail of the image capture appears in the adjustment window, and
the Modify Main Image box is checked as the default.

If you leave the box selected... Asyou make editing adjustments,
the changes appear in both the main image and the thumbnail.

If you deselect the box... Asyou Additive Brightness Adjust

make editing adjustments, the

changes appear only in the W Lack RCH

thumbnail image. After you click Aed ol # Ml
on OK, the changes appear in the Brean 3| ] B0
main image. Bue o of sp

[+ mModip e mege

Properly utilized, thumbnail images can OF | Cowel| Heb |

Copy ko Clipboard Chrl4C

Resize...
Rotate Right
Rotate Left
Flip Horizontal
Flip Yertical
Crop...

Adjust RGE
Adjust H5L
Adjust HSY
Filter

Make Megative

v v v w

Convert to Gray Scale
Match Color...
hange Bit Depth...

Subtract Image. ..

Duplicate Image

Add Calibration Mark. ..
Add Measurement, ..

Annotate

Memao...

be very helpful as part of theimage
editing process. Consider thefollowing:

You can use thumbnails to speed the editing process. The SPOT software often cannot update all the
pixelsin the main image as quickly as you can adjust the edit controls. In cases where the thumbnail
image is sufficient to judge the effect of the edits, you can save time by deselecting M odify Main
Image, so that the main image is updated only after you close the editing window. Deselecting

Modify Main Image aso makes the editing feel more “real time.”

Thethumbnail can be used to display a smaller, magnified section of an image. When you select a
specific image area (i.e., by dragging the cursor) before selecting an edit function, only the selected
area appearsin the thumbnail. Thisisuseful for Sharpen, an edit function that affects only the fine
structure of animage. Thisisalso useful when you are analyzing histograms, and want the histogram

to represent only the section of the image that interests you.

Image Editing and the Concept of Color Space

A color space is acoordinate system that is used to mathematically represent color. In order to satisfy the
imaging requirements of different microscopy techniques, the SPOT program allows you to adjust

brightness, color, and contrast in three color spaces: RGB, HSL, and HSV.
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The color space options and their suggested uses are as follows:
Adjust RGB (Red Green Blue) — Use for monochrome images

Adjust HSL (Hue Saturation Luminance) — Use for all color images except fluorescence
Adjust HSV (Hue Saturation Value) — Use for fluorescence images

Each color space is described below.

RGB TheRGB color space operates by assigning ared, green, and blue value to each pixel in an
image. Because red, green and blue are the primary colors for emissive light, thisis the method
that color computer monitors use to display images. However, the RGB color spaceis not
intuitive to users.

HSL TheHSL color spaceisamoreintuitive model based on the three attributes that are common to
all colors: hue, saturation, and luminance. Instead of assigning ared, blue, and green valueto
each pixel, the HSL color space assigns avalue for each color attribute (e.g., hue, saturation, and
luminance). These attributes are defined asfollows:

Hue— Hueisthe designation for the actual color, as distinguished from othersin the color
spectrum. Hueis derived from a color wheel and is expressed in the color's angular location
(in degrees) on the wheel. (e.g., +180° to—-180° for the SPOT software).

Saturation— Saturation is the proportion of perceived pure huein the color. Saturation (in
the SPOT software) is measured on a numerical scale of 0 to 100, where zero is pure gray
and 100 is pure hue (e.g., day glow).

L uminance— Luminanceistherelative brightness or darkness of ahue. Luminance (in the
SPOT software) is measured on anumerical scale of 0to 100. A saturated color starts out as
black at aluminance of 0, reaches full brightness as a saturated color at aluminance of 50,
and then transitions through lighter pastel shadesto white at aluminance of 100. This

mimics the human perception of increasing brightness for images that are illuminated with
light that contains a broad spectrum of wavelengths.

HSV TheHSV color space was added to the SPOT software to optimize fluorescence image editing.
Both the RGB and the HSL color spaces are problematic when used to edit color fluorescence
images. Increasing gammain RGB can cause dimmer sections of the image to lose saturation
(look “washed out”) and change hue. Increasing gammaor brightnessin HSL causes the brighter
areas of an image to look unnaturally pastel or even white. The HSV color space avoids both
problems.

The HSV color spaceissimilar to the HSL color spacein that it also uses the intuitive concepts
of hue and saturation. However, instead of luminance for brightness, it uses Value. Valueislike
Luminancein that avalue of Oisblack. Value differsfrom Luminance in that aValue of 100 (in
the HSV color space) isthe brightest version of the original hue whereas a Luminance of 100 (in
the HSL color space) is always white. For example, adim cherry red changesto a bright cherry
red when its Value isincreased from 30 to 100. When its Luminance is increased from 30 to
100, adim cherry red turnswhite.

HSV works well for fluorescence images because the dyes in fluorescence images emit single
wavelength light. Thislight is, by definition, highly saturated. Editinginthe HSV color space
ensures that all areas of theimage retain their saturated colors. Thus, using the HSV color space,
images can be modified without causing the bright areas to look unnaturally pastel or white.
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Adjust RGB/Adjust HSL/Adjust HSV

The process by which the program applies edits to an image capture differs according to the color space
that you select. The following table briefly describes the edit processin each of the three color spaces and
lists the recommended usage for each color space.

Color Space

Editing Process

Recommended Usage

RGB Adjustments are applied separately to the red, green, and | The RGB option is ideal
blue pixel values. for monochrome images.
HSL 1. RGB pixel values are translated to HSL (hue, The HSL option is ideal for
saturation, and luminance) values. all color images except
. . . fl i .
2. Adjustments are applied to the hue, saturation, or uorescence images
luminance.
3. The HSL values are translated back to the RGB
pixels.
HSV 1. RGB pixel values are translated to HSV (hue, The HSV option is ideal

saturation, and value) values.

2. Adjustments are applied to the hue, saturation, or
value.

3. The HSV values are translated back to the RGB
pixels.

for fluorescence images.

The Adjust RGB, Adjust HSL, and Adjust HSV options are each made up of several image-editing
functions. The table below lists the parallel RGB, HSL, and HSV functions:

Adjust RGB Adjust HSL Adjust HSV
Adjust Brightness (additive) Adjust Hue, Saturation, and Adjust Hue, Saturation and
Luminance Value
Adjust Brightness (multiplicative) | Adjust Luminance (multiplicative) Adjust Value

(multiplicative)

Adjust Contrast

Adjust Contrast

Adjust Contrast

Adjust Gamma

Adjust Gamma

Adjust Gamma

Stretch Bright and Dark Level

Stretch Bright and Dark Level

Stretch Bright and Dark Level

Adjust Histogram

136

Adjust Histogram

Adjust Histogram

Many of the Adjust edit functions are duplicated in all three color spaces. To avoid unnecessary repetition,
we have grouped together discussions of edit functions that are the same in different color spaces. The
color space associated with the option appears parenthetically inthe heading.
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Adjust Brightness (additive) (RGB)

Use Adjust Brightness (additive) to lighten or darken an

s . . e Additive Brightness Adj
entireimage. Thisfunction adds or subtracts the specified TLIVE, /I IEEE 2 D)

number(s) from the red, green, and blue values for every ¥ Lock AGA

pixel in the image. Because thisis an additive function, it o

affects bright and dark areas equally. Y ou can change an Rz «| M o

image's brightness either by adjusting all three values (e.g., Gieerr 4 | o

red, green, and blue) together, or adjusting each value .

individually. Bue «f _| ]l

To Adjust Brightness (additive), follow these steps. I Modiy Man Image

1. From the Edit menu, select Adjust RGB and Adjust Cacel | Hep |

Brightness (additive). The Additive Brightness Adjust
window appears, with athumbnail preview of the open image.

The Lock RGB and Modify Main Image boxes are checked as defaults. To adjust the RGB values
individually, deselect the Lock RGB box.

2. Changethe brightness of the image.

- Tomodify an image's brightness equally for red, green, and blue values, ensure that the Lock RGB
box is checked, and either enter anumber in any one of the three boxes, or use one of the slider
barsto specify anumber between -255 and 255 (8 hit) and —4095 and 4095 (12 bit).

- To modify an image's brightness by specifying separate red, green, and blue values, deselect the
Lock RGB box, and enter avalue for each color.

3. Click on OK. The new image appears on-screen.

Adjust Hue, Saturation, and Luminance (HSL)
Adjust Hue, Saturation, and Value (HSV)

Use the Adjust Hue, Saturation, and Luminance and the Adjust Hue, Saturation, and Va ue options to make
additive changes to the HSL or HSV valuesin animage. This process converts the RGB values for each
pixel intheimageto HSL or HSV values. After you make the adjustments, the program converts the
HSL/HSV values back to RGB color space values.

To change the HSL or HSV values for an image, follow these steps:

1. From the Edit menu, select Adjust HSL, Adjust Hue, Saturation, and Luminance or Adjust HSV,
Adjust Hue, Saturation, and Value:

Huse, Saturation, and Limyinance El Huise, Saturation, and Valus
e Houe:
J m P Al 1 P
Sahration: Sahration
i [ Al i [ k|0
Lussinance: i Value i
1 |0 L k|0
W Modiy Main Imags W Modiy Main Image
L Cancal Help O, Cancsl Help

2. Either typeinthe HSL/HSV values, or use the slider bars to select the values. Each value usesits own
scale, and must be entered separately.

- Hue- Enter an angle value between -180° and 180°. This number represents the amount that the
color wheel isrotated for each pixel in theimage.

- Saturation - Enter anumber between -100 and 100. This number is added to the saturation value
(e.g., anumber between 0 - pure gray and 100 - day glow) of each pixel in theimage.

User Guide to the SPOT RT Camera 137



138

Ch. 8- Viewing, Editing, and Annotating Images

- Luminanceor Value - Enter a number between-100 and 100. This nurnrber is added to the
Luminance/Value value (e.g., a number between 0 - pure black and 100 - pure white for
Luminance/brightest version of hue if Value) of each pixel in theimage.

/ Note: The scales used to measure HSL/HSV values are not standardized. Thus, the scales used by
the SPOT software might differ from those of other programs.

3. Click on OK. The new image appears on-screen.
Adjust Brightness (multiplicative) (RGB)

Use Adjust Brightness (multiplicative) to make the bright areas of an image brighter or darker. This
function multiplies the red, green, and blue values for every pixel in the image by the number(s) that you
specify. Because this option is multiplicative, it affects bright areas more than dark areas: black areas tend
to stay black while lighter areas get brighter. Like the Adjust Brightness (additive) option, the
multiplicative option enables you to either adjust the RGB values together or asindividual units.

To use the Adjust Brightness (multiplicative) function, follow these steps:

1. From the Edit menu, select Adjust RGB > e : —
Adjust Brightness (multiplicative). The BN B A =
Multiplicative Brightness Adjust window [ Leck RGE
?Jggﬁa:rri,a\géth athumbnail preview of the S m (] [0 ]

The Lock RGB and Modify Main Image oreen: L1 J [l |
boxes are checked as defaults. To adjust Bus: [T T«]»] [Loo
the RGB valuesindividually, deselect the
Lock RGB box. BMod ify Main Innage
Hel [ cancel | 0K
2. Changethe brightness of the image. [_pen ) — [gj

- Tomodify an image's brightness equally for red, green, and blue values, ensure that the Lock RGB
box is checked, and either enter anumber in any one of the three boxes, or use one of the slider
bars to specify a number between 0 (darkest) and 5 (brightest).

- Tomodify an image's brightness by specifying separate red, green, and blue values, desel ect the
Lock RGB box, and enter avalue for each color.

3. Click on OK. The new image appears on-screen.
Adjust Luminance (multiplicative) (HSL)
Adjust Value (multiplicative) (HSV)

Adjust Luminance (multiplicative) and Adjust Value (multiplicative) make the bright areas of animage
brighter or darker when editing in the HSL and HSV color spaces. These functions multiply the
Luminance or Value values for every pixel in the image by the number that you specify. Because these
options are multiplicative, they affect bright areas more than dark areas.

To Adjust Luminance (multiplicative) (HSL) or Adjust Value (multiplicative) (HSV), follow these steps:
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1. From the Edit menu, select Adjust HSL, Adjust Luminance (multiplicative) or Adjust HSV, Adjust
Value (multiplicative):

Multiplicative L... [E3 Multiplicative V... [E3

Luminancs: Walia:

1 | T |
¥ hicolify ks lirsne ¥ hicolify ks lirsne

ok, | Cencal | Hep | ok, | Cencal | Hep |

The Modify Main Image box is checked as a default.

2. Changethe Luminance or Value of theimage. Use the slider bar to specify a number between 0
(darkest) and 5 (brightest).

3. Click on OK. The new image appears on-screen.
Adjust Contrast (RGB)

Use Adjust Contrast to exaggerate or subdue the differences between the bright and dark areasin an image.
The Adjust Contrast option, when accessed from the Adjust RGB menu item, enables you to make
adjustments to the red, green, and blue values either together, or as individual units.

To adjust the contrast in an image, follow these steps:
1. From the Edit menu, select Adjust RGB and Adjust Contrast. The Contrast Adjust window appears.

The Lock RGB and Modify Main Image boxes are checked as defaults. To adjust the RGB values
individually, deselect the Lock RGB box.

2. Change the contrast of theimage.

- To change the contrast

Centrast Adjust

equally for red, green, satbdodibokai o B
and blue values, ensure
that the Lock RGB box is e
checked, and either enter Rea: [ [0] [«[»] 1o |
anumber in any one of
the three boxes, or use a oreen: [0 ] [a»] 100 |
slider bar to specify a Bl 100
number between 0 (pure ue: [ ul [«D]lroe ]
gray - no contrast) and 5 [ rodify Main Image
(maximum contrast).

Hel Cancel

- To modify an image's [ g I [ ]

contrast by specifying
separate red, green, and blue values, desel ect the Lock RGB box, and enter a value for each color.

3. Click on OK. The new image appears on-screen.

Adjust Contrast (HSL)
Adjust Contrast (HSV)

The Adjust Contrast (HSL) and Adjust Contrast (HSV) options, like the Adjust Contrast (RGB) option,
exaggerate or subdue the differences between the bright and dark areasin an image. Unlike the Adjust
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Contrast (RGB) process, the Adjust Contrast (HSL/HSV) process works only on the Luminance/Value
values for an image as opposed to the specific red, green, and blue val ues.

To use Adjust Contrast (HSL/HSV), follow these steps:
1. From the Edit menu, select Adjust HSL and Adjust Contrast or Adjust HSV and Adjust Contrast.

Contrast Adjust [E3 Contrast Adjust [E1

Lummnance: “walum:
o o pifiw C -
F* Moedty Wnk imoda F ety Mok imais

¢ | Cancd | Her | ¢ | Coed | HeR |

The Modify Main Image box is checked as a default.

2. Enter avalue between .1 and 4, or use the slider bar to select avalue. The thumbnail changes asyou
adjust the value.

- Toexaggerate the contrast of animage, enter avalue above one (the base value).
- Tosubdue the contrast of an image, enter avalue below one (the base val ue).

3. Click on OK. The new image appears on-screen.
Adjust Gamma (RGB)

Gamma Adjust smoothly lightens darker areas of an image without burning out bright areas or lightening
black areas. Thisisespecially useful for editing images with awide range of brightness values (dynamic
range). Gamma adjustment corrects an image by creating a new version of the original. Refer to Ch. 5—
Preparing to Take a Picture for a more detailed
explanation of gamma adjustment.

To adjust gamma, follow these steps: [ Loc: RGE

i i Red: | U] [«]» [1.00
1. From the Edit menu, select Adjust RGB and
Adjust Gamma. The Gamma Adjust window Green: [ ] » [1oo

appears. The Lock RGB and Modify Main oue: L] Alp 1.0
Image boxes are checked as defaults. -
Maodify Main Image

Camma Adjust _ E

2. Gammaadjust theimage.

Help | | cancer | “ o |

- To adjust the gamma equally for red,
green, and blue values, ensure that the Lock RGB box is checked, and either enter a number in any
one of the three boxes, or use a slider bar to specify anumber between .1 and 4.

- Togammaadjust an image by specifying separate red, green, and blue values, deselect the Lock
RGB box, and enter avalue for each color.

/ Note: The ability to deselect the Lock RGB box and enter specific RGB values distinguishes the use
of the Adjust Gamma menu option from the Gamma Adjust option on the Image Setup window (see
Ch. 5— Preparing to Take a Picture).

3. Click on OK. The new image appears on screen.
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Adjust Gamma (HSL)
Adjust Gamma (HSV)

Likethe Adjust Gamma (RGB) option, the Adjust Gamma (HSL) and Adjust Gamma (HSV) options allow
you to smoothly lighten darker areas of an image without burning out bright areas or lightening black areas.
Thisis useful when modifying images with awide dynamic range, meaning the range of brightness values
recorded by the CCD chip. Unlike the Adjust Gamma (RGB) option, Adjust Gamma (HSL) and Adjust
Gamma (HSV) work only on the luminance or value values (respectively) for an image as opposed to the
specific red, green, and blue values. Refer to Ch. 5— Preparing to Take a Picture for amore detailed
explanation of gamma adjustment.

To Adjust Gamma (HSL/HSV), follow these steps:

1. From the Edit menu, select Adjust HSL, Adjust Gamma or Adjust HSV, Adjust Gamma.

Gamma Adjust [E3 Gamma Adjust K|

W alue:
B B Moo
¥ todify bain Image v Modify Main Image
oK I Qancell Help | Ok Igancell Help |

2. Enter avalue between .1 and 4, or use the slider bar to select avalue. The thumbnail preview of the
image changes as you adjust the value.

- Tolightenthe mid-tones of an image, enter agammavalue above one.
- Todarken the mid-tones of an image, enter agammavalue below one.

3. Click on OK. The new image appears on-screen.

Stretch Bright and Dark Level (RGB)

The Stretch Bright and Dark Level (RGB) option stretches the darkest level in an image to O (black) and the
brightest level to full scale. Full scaleis 255 for 8 bit monochrome and 24 bit RGB images, and 4,095 for
12 bit monochrome and 36 bit RGB images.

Stretching the bright and dark level (RGB) for a 24 bit RGB image with arange of brightness values
between 50 and 150 has the following effects:

The lowest value pixels (50) are stretched down to 0.
The highest value pixels (150) are stretched up to 255.

This one-step process provides a quick and easy way to increase image contrast in low contrast specimens.
To use Stretch Bright and Dark Level (RGB), select Adjust RGB, Stretch Bright and Dark Level from the
Edit menu. The picture automatically adjustsitself.

Stretch Bright and Dark Level (HSL)
Stretch Bright and Dark Level (HSV)

Like Stretch Bright and Dark Level (RGB), the Stretch Bright and Dark Level optionsin the HSL and
HSV color spaces stretch the darkest luminance or value level in an image to O (black) and the brightest
luminance or value level to 100 (pure white if Luminance/brightest version of hueif Value). Using the
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HSL or HSV (for fluorescence images) color space to stretch images, as opposed to the RGB color space,
reduces the potential for washed out images and color shifts.

To stretch bright and dark level HSL or HSV, select Adjust HSL, Stretch Bright and Dark Level or Adjust
HSV, Stretch Bright and Dark Level from the Edit menu. The picture automatically adjusts itself.

Adjust Histogram (RGB)

A histogramis agraphical representation of the number of pixels at each brightnesslevel in an image.
SPOT’ s histogram displays the red, green, and blue histograms on the same graph. It servestwo main
purposes:

It isapoint of reference for examining the distribution of brightness levelsfor the red, green, and blue
componentsin an image.

It can be used to reset the zero and full -scale points for animage. Thisisknown asstretching. Like
the aforementioned Stretch Bright and Dark Level function, the Adjust Histogram option enables you
to stretch the darker areas of your image to pure black and at the same time lighten the brighter areas of
theimage.

/ Note: Full scale for 8 bit monochrome and 24 bit RGB imagesis 255. Full scalefor 12 bit
monochrome and 36 bit RGB images is 4,095.

To adjust an RGB histogram, follow these
steps: RGB Histogram

1. From the Edit menu, select Adjust RGB, IlogScae  Show [/ Bed Wi Green ¥ Blus
Adjust Histogram. The RGB Histogram
window appears. Set the display
parameters for the histogram:

- Determinethe color or colorsthat you Iy
want to display brightness valuesfor.
Asadefault, the histogram displaysall y A
three values. To display adifferent i =

combination of colors, deselect the Pixel Values:
Show box for the unwanted color(s). Bettorn: [0 Top: |25
- Todisplay the histogram according to Humber of Pyl Red 1034
Sp y . g 9 Between: IW and IT: Green: BE15
alogarithmic scale (as opposed to a Blue B32
¥ Madify Main Image Total: 8401

linear scale), check the Log Scale box.
This makesthe vertical axis more ok | Cancel Help
sensitive to small numbers and

compresses the range for larger numbers.
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From the RGB Histogram screen you have three viewing/editing options.

Examine the number of pixelsat each brightness|evel.

Do one of the following:

- Movethe cursor along the graph to display the number of pixelswith red, green, and blue values
at each brightness level and the total number of pixelsat that level.

- Typethe same brightness level into both boxes under Number of Pixels. The histogram readouts
display the number of pixelswith red, green, and blue values at that brightness level, aswell asthe
total number of pixelsat that level.

Examine the number of pixels between two brightnesslevels.

Do one of the following:

- Position the cursor over one brightness level on the graph, and left click and drag the cursor to the
second brightness level. The histogram readouts display the number of pixels with red, green, and
blue values between the two brightness levels as well as the total number of pixels.

- Typethetwo brightness levelsinto the boxes under Number of Pixels. The histogram readouts
display the number of pixelswith red, green, and blue values between the two brightness levels, as
well asthetotal number of pixels.

Stretch the image.
Follow these steps

a) Either drag theleft triangle (on the X axis) to the brightness level that you want to define as zero, or
enter the value in the Bottom box. All red, green, and blue values that are less than or equal to this
level are now reset to zero.

b) Either drag theright triangle (on the X axis) to the brightness level that you want to define as full
scale, or typeinthevalueinthe Top box. All red, green, and blue values that are greater than or
equal to thislevel are now reset to full scale.

The program automatically multiplies all red, green, and blue values between the new zero point
and full scale values by the factor necessary to make the new full scale setting equal to actual full
scale after the new zero point setting (if you have defined one) has been subtracted.

¢) Click on OK to save the image with the new zero point (Bottom) and full scale (Top) values.

Adjust Histogram (HSL)
Adjust Histogram (HSV)

HSL and HSV histograms are identical to RGB histograms, except that instead of displaying the number of
pixels for the RGB components, they display the number of pixelsat each luminance or valuelevel. As
with the RGB histogram, HSL and HSV histograms are typically used for two purposes.

Examining the distribution of luminance or value levelsin an image.

Resetting the zero and 100 % luminance/value pointsin animage. Thisisknown asstretching. The
Adjust Histogram (HSL) and Adjust Histogram (HSV) options allow you to stretch the darker areas of
your image to pure black and lighten the brighter areas to either pure white, if using the HSL color
space, or the brightest version of the hue, if using the HSV color space.
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To Adjust Histogram (HSL) or Adjust Histogram
(HSV), follow these steps: Luminance Histogram

From the Edit menu, select Adjust HSL, Adjust W
Histogram or Adjust HSV, Adjust Histogram. The
L uminance Histogram or Value Histogram window

appears.
2. If you want to display theimage's histogram
according to alogarithmic scale, check the Log ! 3
Scale box. Checking the Log Scale box makes e e
the vertical axis more sensitive to small numbers foton: [0 Top 110 Besveen: [ and |5 4D
and compresses the range for larger numbers. ¥ Moy Masin Imegs
From the Luminance/Value Histogram window you ok ] Cercel | Heb |

have three viewing/editing options.

Examine the number of pixelsat each Luminance/Value level.
Do one of the following:

- Movethe cursor along the graph to display the number of pixelsat each Luminance/Valuelevel.
- Typethe same Luminance/Value level into both boxes under Number of Pixels. The histogram
readouts display the number of pixels at that Luminance/Value level.

Examine the number of pixels between two brightnesslevels.
Do one of the following:

- Position the cursor over one luminance or value level on the graph, and left click and drag the
cursor to the second Luminance/Value level. The histogram readouts display the number of pixels
between the two levels.

- Typethetwo Luminance/Vaue levelsinto the boxes under Number of Pixels. The histogram
readouts display the number of pixels between the two Luminance/Value levels.

Stretch theimage.
Follow these steps:

a) Either drag the left triangle (on the X axis) to the Luminance/Value level that you want to define as
black (0 % Luminance/Value), or enter the Luminance/V alue number in the Bottom box. All
Luminance or Value values that are less than or equal to thislevel are now reset to black (0 %
Luminance/Value).

b) Either dragtheright triangle (on the X axis) to the Luminance/VValue level that you want to define
asfull scale (100 % Luminance/Value), or enter the Luminance/VVaue number in the Top box. All
Luminance/Value values that are greater than or equal to thislevel are now reset to full scale (100
% luminance/value).

The program automatically multiplies all Luminance/V aue values between the new black and full
scale values by the factor necessary to make the new full scale value equal to 100 %
Luminance/Value after the new black value (if you have defined one) has been subtracted. The
thumbnail sample image updates automatically so you can gauge the effect of your adjustments.

¢) Click on OK to save the image with the new black and white Luminance/Value values.
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Filter
The Filter menu option contains five options for modifying images:

Smooth

Sharpen

Unsharp Mask

Filter Noise

Median Filter
Smooth
Use Smooth to smooth out grainy images. The smooth option works by lightening =g eeh B
the darker side of contrast boundaries and darkening the lighter side. Because the -
Smooth option removes the high frequency details from an image, some fineimage
detail is also lost.
To smooth the appearance of an image, follow these steps:
1. From the Edit menu, select Filter > Smooth.

To preview images on the thumbnail image only; deselect the Modify Main AL

|mage box. E:EB El

. . A redii Hsin irnage

2. Either use the slider bar to select a Strength value between one and 100, or

enter the value in the box. [ heip || cameat |[ ok |

3. When you have determined a suitable value, click on OK. The smoothed
image appears.
Sharpen S

Use Sharpen to improve the appearance of soft or blurry looking pictures. The
Sharpen option works by darkening the darker side of a contrast boundary and
brightening the brighter side of a contrast boundary.

To sharpen the appearance of an image, follow these steps:

1. From the Edit menu, select Filter > Shar pen.

To preview changes on the thumbnail image only, deselect the Modify Main Strength:
Image box.

s

I+ todify Main Image

2. Either use the slider bar to select a Strength value between one and 100, or

enter the value in the box. [ 0K | Cancel | Help |
3. When you have determined a suitable value, click on OK. The sharpened

image appears.
Unsharp Mask =—— unsharp Mask =——F

Use the Unsharp Mask filter to improve the appearance of an image’s high
frequency details. The Unsharp Mask option sharpens an image by subtracting
abrightness-scaled, |ow-pass-filtered image from the original image.

To apply the Unsharp Mask filter, follow these steps:

St-enyth:

From the Edit menu, select Filter > Unsharp Mask. [ I+ [+ | [ |

To preview changes on the thumbnail image only, deselect the Modify

. B Mod Ty IMain Inage
Main Image box.

Help I| Cancel oK

Either use the slider bar to select a Strength val ue between one and 100, or
enter the value in the box.

When you have determined a suitable value, click on OK. The sharpened image appears.
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Filter Noise

The NoiseFilter corrects for the effects of electrical or thermal noise. The Noise Filter checks each pixel on
the CCD chip as described below:

1. Theprogram compares the value of each red pixel with the values of the eight neighboring red pixels.

2. If none of the eight neighboring red pixels has avalue within =X % (X being the threshold value that
the SPOT user specifies) of the value for the red pixel being checked, the value for the red pixel being
checked is replaced with the average val ue of the eight neighboring red pixels.

3. The program repeats this procedure for the values of the green and blue pixels being checked.

To filter noise, follow these steps:

1. From the Edit menu, select Filter > Filter Noise Filter Noise
2. Enter avalue between 10% and 100% . The Threshold value will

default to the last used setting. Refer to the procedure described at Thieshold: |E :I 4

the start of the Filter Noise section for an explanation of the

Threshold value. ok | Cancel | Help |

3. Click on OK. Thefiltered image appears on-screen.

Note: Image setups can be defined to automatically use the noise filter when capturing an
image. Refer to Ch. 5— Preparing to Take a Picture for details.

Median Filter

The Median Filter corrects for the effects of shot noise. Thisfilter functions by considering a sample pixel
and its surrounding 8 pixels. The values of al nine pixels are compared and the median value of the group
is substituted for the sample pixel. Inthis process, all pixels are aways being modified, unless, of course,
the sample pixel isthe median value of the group.

Unlike the Filter Noise function, there is no need for any user inputs regarding the median filter process.

This approach negates any impact that a hot pixel might have on the filtered value of another neighboring
(sample) hot pixel.

/ Note: Filtering algorithms always utilize original data for each sample pixel being considered.
In other words, filtered (substituted) pixel datais not used inthe filtering process.

Make Negative

Make Negative to make a color negative (with complimentary colors) of animage. From the Edit menu,
select Make Negative. The Program automatically converts the image to a negative.

Convert to Gray Scale

Use Convert Gray Scale to convert images from color to gray scale. The Convert to Gray Scale option
works only with color (24 bit and 36 bit) images.
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RT B\W The Convert to Gray Scale option is available only for RGB images that have been opened with the
SPOT software/RT Color camera. For monochrome image captures, the Convert to Gray Scale option
is unavailable.

From the Edit menu, select the Convert to Gray Scale option. The program converts the color imageto a
gray scaleimage.

Set Palette (monochrome images)

; . Set Palette
The Set Palette option enables you to apply a specific color paletteto a
captured monochrome image. There are four pre-defined color options; | Paette: [Grayscae ||
Grayscale, Red, Green, and Blue. Colors
To define a custom palette, use the Palettes option (Setup>Pal ettes). Cancel |

Refer to Ch. 4 — The Advanced Program Mode for more details. RT
B/W users can also apply palettes as part of the image capture process using the Palette option on the
Image Setup window.

Match Color

The Match Color featureistypically used in two situations:

Y ou want to change the colors of an image on the screen to match the way that you think the specimen
looks.

Y ou want to set the white balance for pictures taken with a microscopic technique that never has white
initsimages. A prime example of thissituation is fluorescence microscopy.

/ Note: The Match Color white balance adjustment can be used as an alternative to the
Compute White Balance Values option.

To usethe Match Color feature, follow these steps:

a) From the Edit menu, select Match Color.
b) Click on OK. The cursor becomes an eye-dropper.
C) Use the mouse to move the eye-dropper to the pixel location of the color that you want to match.

Refer to the status bar at the bottom of the window to ensure that each of the R, G, and B values
arelessthan full scale (255 for 24 bit RGB and 4,095 for 36 bit RGB).

/ Note: If you select a pixel with ared, green and/or blue value that is saturated at full scale,
the SPOT program prompts with a warning message indicating that you need to choose a pixel
with RGB values less than 255 (24 bit RGB) or 4,095 (36 bit RGB). Saturated pixels do not
provide a good reference point for correctly determining the RGB ratios needed for this
function.

d) Click on the pixel. The Match Color window appears.

Halch Calar (]

iz - N
ot (W) 3

Bzl - Mk HaGasg
The window displaysinformation | " weoce [ e
about the pixel that you selected: i Heo

/ Note: The Set White Balance RTBMW RT B/W camera users
button (not shown above) will not see the Set
appears only for image White Balance button.
captures that have not yet
been saved and closed.
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- Hue-Thisthe actual color, as distinguished from othersin the color spectrum. Hueis derived

from a color wheel and is expressed in the color's angular location (e.g., 0 to 360 degrees).

- Saturation - The proportion of perceived pure huein the color. Saturation (in the SPOT software)

is measured on a numerical scale of 0 to 100, where zero equals pure gray and 100 equal s pure hue
(i.e., “day glow”).

- Original Color — A sample “swatch” of the color that you selected. The cross hairs on the color

wheel indicate the relative position of the color.

The Modify Main Image box is checked as a default.

Set the new color. This can be donein one of two ways, depending on whether the image should

contain white:

- If you are trying to make the selected pixel in your image appear as white (or gray if the pixel
is darker), click on the Make White/Gray button.

- If you are working with an image that does not have any white, modify the Hue and
Saturation values so that the New Color “swatch” shows up as the color that you want. You
can do this either by entering specific Hue and Saturation values, or dragging the cross-hairs
on the color wheel to the desired location.

At this point there are three options:

9)

Click on OK to save the image with the new color rendition. White Balance ...
Click on Reset to return the image to the original color rendition. e Sderee

For images that have not yet been saved and closed, click on Set White qeen 1o
Balance to set the values so that colors are rendered correctly for future o

image captures. When you click on Set White Balance, a dialog box B iohitod Tareited Lght
displays the white balance values. Asadefault, the values are saved to o |

the current setup. If desired, you can select a different Setup and then
click on OK.

If you reset the White Balance, you can now recapture the image with the new settings.

Customizing Images

In addition to the image editing features described in this chapter, the SPOT software offers several options
for customizing images.

Change Pixel Bit Depth

Change Pixel Bit Depth — Change from one bit depth to any of the other three options without having
to recapture an image.

Subtract I mage— Subtract an image from a selected open image.

Mer ge mages —Merge two or three images, assigning red, green, or blue to each image. The Merge
Images feature is mainly used to combine two or three monochrome images into an artificially colored
composite image.

=— Change Pixel Bit Depth=F8

Use Change Pixel Bit Depth to change the bit depth of the currently 7 B (a7
open image. To change the pixel bit depth for an image, follow these Furrent: 20 (D
steps: Change to:
1. From the Edit menu, select the Change Pixel Bit Depth option. - Use Color Channel

The Change Pixel Bit Depth window displays the current Pixel (ORed  (hGresn (3Bl

Bit Depth for image. @ All Channels

[ Help ” Caneel ]
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2. Select the pixel bit depth that you want to change the image to.

- Changing from one monochrome bit depth to another (8 bit to 12 bit) or from one RGB hit depth
to another (24 hit to 36 bit) does not require the addition of any color channeling information. In
this case, select the new pixel bit depth and click on OK.

CAUTION!

If you are changing an image to either 12 bit monochrome or 36 bit RGB, you must save the
image in TIFF or JPEG 2000 format before you can close it. Refer to step four for further
instructions.

- Changing from an RGB (24 hit or 36 bit) color image to a monochrome image (8 bit or 12 hit)
requires the entry of color channeling information. When you select the new pixel bit depth, the
color channeling information appears.

Select the color channel(s) that you want to use. Select either asingle color or the All Channels
option, which is the default.

If you select asingle color channel, the program uses only the values for that color (in the
original image) when it creates the monochrome image.

If you select All Channels, the program uses a mathematical algorithm to combinethe red,
green, and blue values from the original image when it creates the monochrome image.

CAUTION!

If you are changing an image to 12 bit monochrome or 36 bit RGB, you must save the image in TIFF
or JPEG2000 format before you can close it. Refer to step four for further instructions.

3. Click on OK to save the image with the new pixel bit depth.

4. If you changed the original pixel bit depth to either 12 bit or 36 hit, follow these steps before trying to
save theimageto disk:

a) FromtheFile menu, select the Save Asoption. The Save Aswindow appears. The Save astype
dialog box displays TIFF Uncomp (12-bit/channdl) (TIFF).

b) The Save as type drop-down box has two options:

TIFF Uncomp (12-bit/channel) (TI1FF) — Select the 12 bit per channel option if you want to
save theimage as 36 bpp.

TIFF Uncomp (16-bit/channel) (TIFF) — Select the 16 bit per channel option if you want to
save theimage as 48 bpp. Thisallowsyou to edit images with Adobe Photoshop, which
cannot read 36 bpp images

JPEG2000 — Select for the improved JPEG2000 compression algorithm that saves file space.

c) Enter thedesired file name and location, and click on the Save button.
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Subtract Image

Use Subtract Image to subtract animage from a selected, open image. Follow these steps:
1. From the Edit menu, select Subtract | mage.

2. Select the Source of the image that you want to Subtract Image
subtract from the currently open, selected image. ~Imags Source
The image can come from one of the following  {Cunently Open Document;
three sources: Title: IC:'\My Documentz'y Pictureshb360 | pg j
- A Currently Open Document — Subtract an p— Seqierce ey |
image from a currently open image. If the path il
for the image you are editing does not appear in il | J
the Title box, select it from the Title drop-down Sequence Indes: |
list, which lists all ong irﬂages. gtheffirlleisan C Database:
image sequence, specify the number of the e (D
. . gl I
image in the sequence (the Sequence Index).
Scale Factor: |1.EIEI :I
/ Note: It is possible to subtract an ok | Tansdl | Help |
image fromitself.

- Anlmage File— Subtract afile from disk from the currently open, selected image. Either enter
the file path in the box, or click on the browse button to the right of the box to search for and
select thefile. If thefileis an image sequence, specify the number of the image in the sequence
(the Sequence Index).

- A Database (Windows only) — Subtract afile from a SPOT database from the currently open,
selected image. To subtract an image from a SPOT database you must enter the Image ID for that
image. Y ou can determine the eight-digit Image |D number by searching the database for the
image that you want to add. The search results display theimage ID number.

/ Note: To subtract a databasefile, the database must be open. For more information on using
SPOT databases, refer to Chapter 9, Using SPOT Databases.

3. Enter a Scale Factor between .01 and 5. The Scale factor adjusts the brightness of the image that
you are subtracting:

- Numbers between .01 and 1 darken the image.
- Numbers between 1 and 5 lighten the image.

4. Click on OK to add or subtract theimage. The combined image replaces the original.

/ Note: Subtracting an image modifies the original file. This contrastswith the process of the
Merge Images function (see below), which creates an entirely new file.
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Merge Images

Use Merge Images to combine two or three monochrome images into a single compositeimage. The
Merge Images option is used primarily in fluorescence imaging when specimens have been stained with
more than one dye, and atriplefilter cubeis not available. In thiscircumstance, each dye can be excited
individually, and a monochrome image can be captured for each excitation. The Merge Images feature
then allows you to combine these images to create a composite image that shows all the dyes. The
following call -outsillustrate the different aspects of the Merge Images dial ogue:

Scale factor enables you to scale the
brightness of a source image before
it is merged.

Source Image 1 Specify any
Cuendly Dpen Documert Seale Factor: [1.00 = position offset
(in pixels) for
i ) F*uslu:nl.'lllTe!_._ the image. This
Hame: [ | vt | Horizorkat -."__'- offset is reflected
Specify the — P* Vedicat [0 = in the final
fla:
source of the = merged image.
image that you Sounce Image 2
are I'I'Iﬂrgll'lg. " Cumently Dpen Document Seale Factor [1.00 =
Poshon Ofssts
* File N -
IBOUENTE r Hoizortat |0
Narme | Index Humbst: |
a . Palstie: et 0
~ Sowce Image 3
Display only the
brightness scaling
and positioning
options for the
i o - source images.
Inchude Won-Dveilapping Aseas n Fina Image W Auto-Seak Brghiness Shiirk,

oK I | _I'..rr.t.__

i

Automatically scale tha
brightness of the merged
image so that it does not
come out too bright.

Specify whether non-overlapping
parts of the source images are

Appl tti t
included in the combined image. oshiigb e ptabbics.aulles

the merged image w
ithout closing this
dialogue.

/ Note: Merge Imagesis now found in the File dropdown menu. Past versions of SPOT software
included Merge Imagesin the Edit dropdown menu.
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Define the source for
each image.

Specify the brightness
(Scale Factor) for
individual images

Specify the Position
Offsets for individual
images

If you have defined
position offsets, specify
whether the merged
image will retain the non-
overlapping areas.

Specify the Auto-Scale
brightness setting for the
final merged image.

Preview your merged
image.

Click on OK.

Ch. 8- Viewing, Editing, and Annotating Images

To merge images, follow these steps:

At least two Source Images must be selected. If the image that you select is
part of an image sequence, the Sequence Index box is also active. The source
can be:

A Currently Open Document — Select Currently Open Document to merge
a currently open image. Specify the number of the image in the sequence,
if applicable.

An image on File — Select File to merge a file from disk. Either enter the file
path in the box, or click on the browse button (to the right of the box) to
search for and select a file from disk. Specify the number of the image in
the sequence if applicable.

A Database (Windows only) — Select Database to merge a SPOT
database image. To merge a database image you must enter the Image 1D
for that image. You can determine the eight-digit Image ID number by
searching the database for the image that you want to add. The search
results display the image ID number. In order to select a database image,
the database must be open.

When you are merging monochrome images, the program uses whatever palette
that you have set for that image. So, if you defined a specific palette for an
image, that color appears in the merged image. If a palette has not been
assigned to an image, the program uses the grayscale palette as a default.

Palettes cannot be applied to monochrome images through the Merge Images
function. They must be applied prior to merging the image, either via the Image
Setup window (pre-capture) or the Set Palette Edit menu option (post capture).

For information on defining palettes, refer to Ch. 4 — Working in Advanced
Mode.

For information on applying a palettes to an image as part of the image
capture process, refer to the Palette Image Setup option, as discussed in
Ch. 5 — Preparing to Take a Picture (RT B/W users only).

For information on applying a palette to a captured image, refer to the Set
Palette Edit menu option, as discussed in this chapter.

For each source image, specify a Scale Factor between .01 and 5.
Numbers between .01 and 1 darken the image.

Numbers between 1 and 5 lighten the image.

Changing filters for an image capture can cause its position to shift from that of
the previous capture. This can be problematic when trying to merge two or three
images captured with different filters. The Position Offsets for each individual
image in the merged image allow you to compensate for such shifts by
specifying Horizontal and Vertical Position Offsets in pixels.

To retain the non-overlapping areas, ensure that the Include Non-Overlapping
Areas in Final Image box is selected. If you do not select the box, the final
image automatically discards any non-overlapping areas.

Whereas the Scale Factors are applied to individual images before they are
Merged, the Auto-Scale Brightness feature automatically adjusts the brightness
of the merged image to prevent overlapping bright areas from burning out.

Click on Apply to apply your settings and view the merged image. When you
click on Apply, the Merge Images dialogue remains open, allowing you to
experiment with different Scale Factors and Position Offsets. When
experimenting with different values, click on Shrink to view only the Scale
Factors and Position Offsets — this minimizes the amount of space that the
Merge Images dialogue takes up in the window.

When you are satisfied with the appearance of the merged image, click on OK to
apply the settings and close the Merge Images dialogue.
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Duplicate Image

Click on the Duplicate Image option to create a copy of the active (on-screen) image.

Annotation — Calibration and Measurement Marks

The Add Calibration Mark and Add Measurement options enable
you to add calibration and measurement references to SPOT

images.

Add Calibration Mark

The Add Calibration Mark feature allows you to insert a calibration
mark into an image capture. To add a calibration mark, follow

these steps:

1. If you have not already calibrated the objectives on your
microscope, do so. Refer to Ch. 4— The Advanced Program

Mode for details.

2. From the Edit menu, select Add Calibration Mark. The
Calibration Mark window appears.

3. Select a Calibration Setup (e.g., 15x) for the objective that

you are using.

4. Movethe cursor to the point in the image where you want to
insert the calibration mark and click at that point. The
calibration mark appears with the default appearance settings.

/ Note: If you are not satisfied with the
placement of the calibration mark, you can
click on and drag the mark to a new position.
Clicking on and dragging the bar moves both
the bar and the number. Clicking on and
dragging the number moves only the number.

Add Calibration Mark. ..
Add Measurement., ..
Annotake

Calibration Mark L‘]

Cahbration S efup:
I - |
Appearance
Drniertaticn:
™ Horizontal % Yestical
Line Thickness: |5 iIJ
¥ Show Text
Decimals: |'| ; -

Font... 123 Pix.

Size
:EEI = Piuels

Cloze Help
| |

5. Using the on-screen mark as a reference, modify the Appearance options;
a) Orientation— Check the appropriate box to select either a horizontal or vertical display for the

calibration mark.

b) Line Thickness — Select aline thickness between 1 (thinnest) and 5 (thickest).

c) Show Text — Select this checkbox if you would like the calibration measurement text to be

shown along with the calibration line.

d) Decimals— Select the number of decimals that appear in the calibration mark number. Choose

from arange of zero decimals (1) to five decimals (1.00000)

e) Coalor — Click on the Color button to define the color of the calibration mark. Y ou can either
choose from a palette of basic colors or define a custom color to provide the best display.

f)  Font - Define the font, point size, and appearance.
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6. Size- Enter the size of the calibration mark. Y ou can modify the size either by entering the numberin
the Size box, or by using the cursor to stretch the on-screen calibration bar. To adjust the size of the
calibration mark, move the cursor to the end of the calibration bar line. The standard cursor changes to
atwo-headed arrow. Drag the end of the bar to adjust the length. The calibration mark number

changes to reflect the new length.

7. Click on Stamp to incorporate the calibration mark into the image.

Add Measurement

The Add Measurement option enables you to incorporate measurements into an image capture, including

line, area, and angle measurements.

To add a measurement, follow these steps:

1. If you have not already calibrated the objectives on your
microscope, do so. Refer to Ch. 4— The Advanced Program
Mode for details.

2. From the Edit menu, select Add Measurement. The
M easurement window appears.

3. Fromthe Calibration Setup drop-down list, select the setup
(e.g., 15x) for the objective that you are using.

4. Check thetype of measurement that you want.

Straight Line— Point to point distance measurement
- CurveLength — Length of afreehand line

- Rectangle Perimeter — Length around the outside edge
of arectangle

- Ellipse Perimeter — Length around the outside of a
perimeter

- Region Area— Areaof afreehand outline
- Rectangle Area— Areaof arectangular shape
- Ellipse Area— Areaof an elliptical shape

- Angle— Angle measurement

Measurement

Calbration Sebup:

3

Measurement Type:

Straight Line Length E

Appearance
Lire Thickness: E-:—I

Decimals; | i

Color.. | -

]

Font.. 123 PIX

Length

Cloze |

-
|

=

Helo

5. Movethe cross-hair cursor to the point in the image capture where you want to begin the measurement.

6. Singleclick to activate the drawing function. Do not hold the mouse button down between the

measurement points.

- ForaStraight Line, move the cross-hair cursor to the end point of the measurement. Single click
to deactivate the drawing function and display the length of the line.

- ForaCurve, usethe cross-hair cursor to trace a freehand line on an image. Single click to
deactivate the drawing function and display the length of the freehand line.

- For an Angle, use the cross-hair cursor to specify the three pointsthat define the angle. Single
click to mark the end point of thefirst side. Move the cross hairs to the vertex, and single click
again. Movethe cross hairsto the end point of the second side, and single click Thislast click
deactivates the drawing function and displays the angle measurement.

- ForaRegion Area usethe cross-hair cursor to trace a freehand outline around the area that you
want to measure. Single click to deactivate the drawing function and display the measurement. If
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the areais not completely enclosed by the outline, the SPOT program automatically completesthe
path by connecting the end point to the starting point with astraight line.

When you compl ete a measurement, the drawing functionis deactivated, and the cursor changes back
to astandard arrow. At this point you can:

- Re-position the measurement number. When you position the cursor over the number, it changes
to afour-point arrow. Click and drag on the number to moveit to a new location.

- Erasethelast measurement. Double-click anywhere on the image to erase the previous
measurement. The cross-hair cursor re-appears for you to draw another measurement

/ Note: Although you may reposition the measurement number, you cannot reposition the measurement lines or
curves.

After you have completed steps one through six, you can modify the measurement as needed, using the
Appearance options:

- Line Thickness — Select aline thickness between 1 (thinnest) and 5 (thickest).

- Decimals — Select the number of decimals that appear in the measurement. Choose from arange
of zero decimals (1) to five decimals (1.00000)

- Coalor — Click on the Color button to define the color of the measurement. Y ou can either choose
from a palette of basic colors or define a custom color to provide the best display. If you are
editing a monochrome image, you can select either black or white.

- Font - Define the font, point size, and appearance.

Click on Stamp to incorporate the measurement into the image. The cross-hair cursor reappears for
you to add additional measurements to the image.

Annotation - Custom Image Annotation

Image annotation is useful when you want to prepare captures for formal presentation, or inclusion in an
article or reference work. Using SPOT’ s image annotation features, you can:

Add text to an image.

Use an arrow, line, rectangle, or ellipse to emphasize a particular areain an image.
Add a graphic stamp such as a conpany logo to an image.

Add freehand linesto an image.

When you select the Annotate option on the Edit menu, several changes take place in the SPOT image
editing environment:

The Edit menu options change to reflect annotation editing, as opposed to the image editing discussed
earlier in this chapter.

The Obj ect menu appears with options for inserting drawing objects, text, images, and image related
information onto an image. Cursor functionality in SPOT reports varies according to which Object
menu option is selected.

- If Noneisselected, the cursor is an editing tool for selecting, sizing, and positioning objects.
When creating new reports, Noneis the default option.

- If areport object is selected, the cursor changes to a cross-hair icon for placing new report objects
on thegrid.

The View menu displays two options:
- Show Pan Window — Refer to the beginning of this chapter for a description of this function.
- Show Tools— This option displays the Tools dialog box, which contains shortcuts for inserting

annotation objects. Refer to the Adding Annotation Objectsto SPOT Images section (below) for
more details on using the Tools dialog box,

User Guide to the SPOT RT Camera 155



Ch. 8- Viewing, Editing, and Annotating Images

The Attributes menu appears with options for specifying annotation qualities.

The Done! menu (Windows)/ Mode menu (Mac) allow you to switch back from annotation mode to

image capture/edit mode.

- Windows — The Done! menu has only one option, End Annotation Mode. When you select this
option, the SPOT program prompts you to merge the changes into the image.

- Mac — The M ode menu has only one option, Exit Annotation Mode. When you select this
option, the SPOT program prompts you to merge the changes into the image.

CAUTION!

If you select Yes after clicking on Done! The annotations become a permanent part of the image. If
you want to preserve the original image, save the original image to a file. After annotating it, use
Save As to save the annotated version to a different file.

Adding Annotation Objects to SPOT Images

Annotation objects can be added to images in one of two ways:
Through the Object menu.

Through the Tools dialog box. To accessthe Tools Horizontal Line

dialog box, select the Show Tools option on the View Vertical Line
menu. The Toolsdialog box, asillustrated below, object selec

displays shortcut buttonsto the eleven drawing mode (N One;_\ Arrow
objects on the Object menu:

Before discussing the individual objects, review the following general I % —
procedure for inserting an annotation object into an image: E el I/ Text

Box
; : Elli
/ Note: In some cases, the procedure variesto fit Rounded o ey el Im;zsee
the object’ s characteristics. The specificsare Box
noted in the descriptions of theindividual objects. \ _
Freehand Polyline

1. From the Object menu, select the type of item (i.e., Lines, Polygon
Connected Lines, etc...) that you want to add to theimage. The
cursor’ sfunctionality varies according to whether an object type (i.e., line, text) is selected:.

- If an object typeis selected, the cursor changers to a cross-hair icon that is used to add new report
objectsto the grid.
- If Noneisselected, the cursor is an editing tool that is used to select and position objects.

2. Usethe mouse to move the cross hair to the location where you want to insert the object.

3. Léeft-click at theinsertion point.

- If you selected aline, box, or other shape, hold down the mouse button and drag the object to the
desired size.

- If you selected one of the other objects, the object will either appear (e.g., Image Time) or the
program will prompt you to enter the associated information (e.g., Text, Image Memo, €tc...).

4. After you have added the object, there are three options:

- Add another object of the same type, as described in step 3.
- Add adifferent type of object - select from the Object menu options, the toolbox.
- Resize, reposition, or edit an object. To do so, select None from the Object menu.

Resize - Select (click on) the object and drag the handlesin the direction of the resize.
Reposition — Left click and drag the object the new area.

Edit — Select the object and choose an option from either the Edit menu or the Attributes
menu. You can also edit an object by right clicking onit.
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The following sections describe each of the annotation objects.

None

Lines

Connected
Lines

Shapes

Images

Select None when you want to use the cursor to edit and position the objects.

Unconstrained Line - Add a straight line annotation to the image
Horizontal Line - Add a horizontal line annotation to the image.

Vertical Line - Add a vertical line annotation to the image.

Arrow —Add an arrow to the image. Either select Lines>Arrow from the Object menu, or click on
the Tools box button. Left click on the image and drag toward the area that the arrowhead will point
to.

Polygon — Add a closed polygon to an image. Either select Polygon from the Object menu, or click
on the Tools box button. Left click and release, and then drag the mouse to create a side. Left click
again to start a new side. Double click to finish the polygon. The program automatically adds any
additional lines needed to close the figure.

Polyline — Add an open polygon to an image. Either select Polyline from the Object menu, or click
on the Tools box button. Left click and release, and then drag the mouse to create a side. Left click
again to start a new side. Double click to finish the polyline.

Freehand - Add a freehand line to the image
Rectangular Box — Add a square cornered box to the image.
Rounded Box - Add a round cornered box to the image.

Ellipse — Add an elliptical object to the image. Ellipses are drawn inside of the rectangular area that
you define. Ellipses touch the top, bottom, right and left sides of this rectangle.

Either select Ellipse from the Object menu, or click on the Tools box button. To draw an ellipse, left
click at the point where you want to position one vertex of the rectangle and drag the cursor to the
point of the opposite vertex.

Image — Add an image.

1. From the Object menu, select Image.

2. Leftclick at the point on the display grid where you want to insert the Image box, and holding
down the mouse button, drag the cursor to create the desired shape and size for the image (it
can also be resized/re-positioned at a later point). When you release the mouse button, the
Select Image dialog box appears.

3. Specify the file source for the image:

- Currently Open Image — Add a currently open image. If you have one or more open
images, SPOT lists the file name(s) and path(s) in the drop-down box. Select from the
list.

- Image File —Add an image from disk. Specify the file name and location either by
entering the path in the Name box, or clicking on the selection box to the right.

- Database (Windows only) — Add an image from a SPOT database. In order to insert a
database image, the database must be open. Enter the Image ID for the file. If you do
not know the database image ID, search the database — the display table indicates the
Image ID for each file.

Click on OK. The image appears on your report grid.

Stamp —Insert a selected bitmap image onto the image capture. From the Object menu, select
Stamp. The last selected bitmap appears on your image. To select a new bitmap image to insert,
choose the Stamp Bitmap option from the Attributes menu.

Database option. Diagnostic Instruments provides free software updates via the Web to all SPOT camera
owners. Check the Diagnostic Instruments web site (www.diaginc.com) for the most recent update. For

® Because the Mac edition does not yet have database functionality, Mac users will not be able to use the

details on finding and downloading the latest version of the software, refer to the Free Software Updates
section in “About This Manual.”
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Text - Add text to the image.

. Either select Text>Text from the Object menu, or click on the Tools box button.

. Left click at the point where you want to insert the text. The Text window appears.
. Enter the text.

. Click on OK. The text box appears.

5. Resize the box as needed to display the text.

A WODN P

Current Date - Add the current date to the image. This date defaults to the date set on the computer you are
using.

Current Time - Add the current time to the image. This time defaults to the time set on the computer you
are using.

Image Date - Add a date to the image. This date defaults to the date that the image was captured. To
change the date, double click on the box, and enter the desired date.

Image Time - Add the image capture time to the image. This time defaults to the time that the image was
captured. To change the time, double click on the box, and enter a new time. The time that appears here
varies according to whether the file was transferred across a network, and whether the file is a SPOT
database image. Refer to the Image Date/Time section of thischapter for more details.

Image Title - Add a title to the image. The title automatically defaults to the file name and location of the
open image, e.g., C:\images\cells\fluorl. To change the title, double click on the box and enter a new title.

Image Memo — Add a previously defined TIFF image memo. Click at the point where you want to insert the
text box. To change the memo, double click on the box and modify the text as needed. Changing the text in
the memo annotation does not affect a memo that is attached to the image file.

Image Sequence Index (sequence images) - Add the Sequence Index (number) to the image. This is the
number of the image within the sequence —i.e., the Sequence Index for the first image in the sequence is
“1,” the second image “2,” etc...

Image Sequence Size (sequence images)— Add the total number of images in the sequence to the image.

Image Sequence Elapsed Time (sequence images) — Add the elapsed time between the image being
annotated and an image that you specify. After selecting Object>Text>Image Sequence Elapsed Time,
the program prompts you to enter the Reference Image Index Number. If you specify a number that
comes after the image being annotated, the elapsed time will be negative. For instance, if you are
annotating image number five in a sequence of 10, and you specify a Reference Image... of eight, the
elapsed time will be a negative value.

User Name — Add the user’s name to the image. This defaults to the user who is logged on the computer.

AutoNumber — Adds numbering to the image starting at 1 and incrementing by 1 for each click of the
mouse. Good for counting and tracking objects in an image. You may elect to change the starting number to
a value greater than one by defining Autonumber’s attributes (see section below).
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Defining Annotation Attributes

All of the general style and appearance options can be accessed from the Attributes menu. Annotation
attributes can be defined for an entire report or on an object-by-object basis (see the Adding Annotation
Objectsto SPOT Images section above).

When an annotation object is selected, the attribute is defined for the selected object(s) only. In
addition, when you right click on an object, the menu displays the attribute options for that object.

When nothing is selected, the attribute is defined for all future, relevant objects.

The following table details each of the annotation attributes and the report objects that they affect.

Colors Define the foreground and background colors for all objects. Follow these steps:
Colors 1. From the Attributes menu, select Colors.
_Ti“..l{Lms : 2 Define the Text/Lines color. This is the color of the text, the line, or the

- Background/Fil select a color click on Color.

e | 3. The next window varies, depending on whether you are using a Windows or a

0k Cancel I Mac SyStem-

- Windows allows you to select from a palette of colors or enter specific
HSL or RGB color values.

- Mac OS allows you to select from a palette of colors, enter specific RGB,
CMYK, HLS, or HSV values, and enter Internet specific colors.

e border around a text/image box. The default foreground color is black. To
[ |

4. Define the Background/Fill color. This is the color that appears behind text
and in boxes. Lines and images do not display a background color.

Line Thickness Determine line thickness for the following objects: Line, Horizontal Line, Vertical
Line, Arrow, Box, Rounded Box, Ellipse, Freehand, Polygon, and Polyline.
Line=——=H 1. From the Attributes menu, select Line Thickness.
T D@ Ehcls 2. Enter a Thickness value between 1 and 5 pixels.

3. Click on OK.

[Coameet ] [T ox_J)

Note: In order to define a background/fill color for a Box or a Rounded Box, a fill must be selected. Similarly, in
/ order to define a background/fill color for a text box, the background (see Text Border, Justification, and
Background below) must be set to Opaque.
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Box/Ellipse Fill Define the appearance of the Box, Rounded Box, and Ellipse objects.
1. Specify whether you want a fill for the object.
Box/Ellipse =] - If you do not want the box to be filled (i.e., you want a transparent
2 F Il B AR IIE S bOX), click on OK.
I"ottern ————— - If you want to specify a fill pattern for the box, check the Fill

Box/Ellipse. The Pattern options appear.
2. Specify a pattern by clicking on one of the seven options.

—_— 3. Click on OK.
| uansel | [ ue I
Image Border Determine the line thickness for image borders. This option applies only to
the Stamp and Image objects.
Image K 1. Select the object.
W Border ————————————— 2. To create a border around the image, click on the Border box, and
( Thickness: |5 :I Pixels enter a Thickness value between 1 and 5 pixels..
3. Click on OK.
(0]:4 I Cancel |
Arrow Size and Direction Specify the size of the arrowhead and define the direction that the arrow
points.
1. To specify the size of the arrowhead, enter a value between 1 and 10.
Head Size: j 2. Specify the direction of the arrow:
':(’irwi?” - Todraw an arrow starting tail first and finishing with the point
© Tailta Head (head), select Tail to Head.
¢ Headto Tail - Todraw an arrow starting point (head) first and finishing with the

Cancel ; tall, select Head to Tail.

Click on OK.

The Arrow Size and Direction attribute is not available for Mac users. For
Mac users, arrows are always drawn Tail to Head.

Text Font Define the appearance of the text for the Text, Image Date, Image Time,
Image Title, Image Memo objects.
r" ot . 1. Select a Font, a Font Style, and a point Size. The Sample box
Wk i [ H H
=~ . e - displays a preview of the font.
W P IEE:‘E- ﬂ [E- A 2. Define any Underline effects.
iyl AF 5 bt 1
| e mu_*.ﬂ I 3. Click on OK.
Sarnphe
AsBbYyT
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Text Border, Justification, and

Background
Taxt ————
[ eeras-
’V -1 T l el

Juslilizdlive
’V !:'Lfﬂ (-_) Crriler {_}Riuhl
Rarkqronnd
’7 ) Tr znizpar e, ) Do
Ccancet | [ ok ||

Title Options

v Emlensian far File Mames

Lancal

Time Options

Show:

[v Milliseconds
0K | Cancel |

Stamp Image

Stamp Image

File

Cancel |

AutoNumber Value

l- Auto Number Value g|

=

Cancel ‘

Mew Walue:

o]
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Define the appearance of the text boxes for the Text, Image Date, Image
Time, Image Title, Image Memo objects.

1. Specify whether the text box should have a border. To add a border,
click on the Border box, and enter a Thickness value between .05 and
10.

2. Define the Justification of the text. This justification applies to the
position of the text in the box, not the position of the text on the page.

3. Define the Background. Select either Transparent or Opaque.
4. Click on OK.

Define the appearance of the title associated with the captured image(s).
1. Specify whether the title should include the computer file storage path
as part of the image title.

2. Specify whether the title should include the computer file name
extension as part of the image title.

Click on OK.

Define the appearance of the Time stamp associated with the image(s).
1. Specify whether the time stamp should include seconds.

2. Specify whether the time stamp should include milliseconds.

Click on OK.

Use the Stamp Image option to select the image that you want to use for
the Stamp option. To select the image, choose Stamp Image. The Stamp
Image dialog box prompts you to enter a file name and path:

If you know the name and location of the image file, enter it in the File
box.

If you do not know the name and location, of the image, click on the
browse button to search for the file.

After you have selected the image file, click on OK.

Define the starting number used in the AutoNumber feature.

1. Select a whole number that sets the beginning value once the
AutoNumber feature is activated. (Numbers subsequent to the initial
number will increment by 1).

Click on OK.
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Editing Annotation Objects

Once you have annotated an image, you can edit the annotation objects as needed. There are three waysto

edit objects:

Use the Attributes menu - The Attributes menu, as noted in the Defining Annotation Attributes
section of this chapter, allowsyou to either set the attributes for adding specific types of objects, or to
select existing objects and modify them as needed. Refer to the Defining Annotation Attributes section

for more details.

Use the Edit dropdown menu - The Edit menu contains general editing features such as Undo, Copy,
Cut, Send to Back, etc.

Right-click on thereport object - Right clicking on areport object brings up a customized editing
menu that contains both general editing commands and the attributes that can be edited for that object.

Y ou can a so move and size annotation objects:

To move an object, left click on it and drag the item to anew location. When you drag the item, the
cursor becomes a four-pointed arrow.

To size an object, left click on it and drag the handles to resize the object as needed.

The following sections describe the available editing options from the editing dropdown menu.

Undo

Bring to Front
Move Forward
Move Backward
Send to Back
Select All
Unselect All

Delete
(Windows)

Clear
(Mac)

Delete All

Copy to
Clipboard

Cut

Paste

Undo the last action. Unlike the image capture/editing Undo feature, the annotation Undo
undoes up to ten changes.

Bring the selected annotation in front of all other annotations.
Bring the selected annotation one layer forward.

Send the selected annotation one layer back.

Send the selected annotation behind all other annotations.
Select all annotation objects.

Unselect all annotation objects.

Delete the selected annotation object(s).

Delete the selected annotation object(s).

Delete all of the annotations on the image.

Copy the selected annotation clipboard.

Remove the selected annotation and place it on the clipboard.

Place the cut or copied annotation from the clipboard into the image.
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Duplicate Create additional copies of the annotation object. The program prompts you to enter the
number of copies. When you click on OK, the duplicates appear at the top of the window.

Set Position, The Set Position, Alignment, and Size
Alignment, and option allows you to specify precise sizing and

. osition values for single or multiple selected P : P
Size IF')epOI’t and annotation%bjects. P Position, Alignment, and Size

— Pozition
. ) Horizontal: |Align Right Edges - LLeft:
The Position options enable you to: I = I
‘ertical: IAlign Top Edges j Tiop: I
Align top/bottom edges of multiple
;  Size:
objects.
) Horizantal: ISDecify ‘width j “didth: I
Align left/right edges of multiple objects.
9 9 9 P ) Wertical: Set to Largest Height  Jall INSISEEE I

Align the centers of multiple objects.

QK. Cancel

Center an object(s) on the image. . _—I

Enter exact pixel values position the

object.

The Size options enable you to enter:

Exact width/height in pixels for one or

more objects.

Set the width/height dimension for

multiple objects to the smallest or largest

objects in pixels.
Memo

Image Hemo gl
Inthe SPOT softw_are, you can attach amemo to TIFF or Vo et
JPEG type format image files. To usethe Memo
option, follow these steps. From the Edit menu, select
Memo. The Image Memo window appears for you to
enter anew memo or edit an existing memo.
1. Enter the message.
2. Click on OK to attach the memo to the image.
ar Cance

/ Note: If you attach a memo to an image that is not in either TIFF or JPEG format and then attempt
to save the memo (i.e., when you close the imagefile), the SPOT program displays a warning
message that asks you if you want to save the image without the memo. If you want to retain the
memo, click on Cancel and use the Save As option to save theimagein either TIFF or JPEG
format.
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Insert Variable

You may insert avariable in your memo from a

variety of preprogrammed options. Oncethe variable : R
has been selected, the next time the memo box is Insert Variable e
opened. The variablesvalue will be displayed as part
of the memo message. “arahle: ||REGENGELD

Frompt:
1. Select Insert Variable on the Memo Text box. |

2. Choose avariable from the dropdown list. The
variable box may change to reflect characteristics Ok e Help
of or more information required to define that =
specific variable.

3. Input any additional information or directions as required.

4. Click on OK toinsert the variable

As an example, if we wanted to insert the current time in the memo, the development of the memo may be
asfollows:

kMemo Text: InsertVariable...

| created this image sequence an|

Image Memo

1. Select Memo from the dropdown
menu and begin typing your text
message.

ok Cancel
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When you get to the point where the Insert Variable g|

variableisto be inserted, select Insert -
Variable. Yariable: |Ru nTimeText L]

FunTimeText

Frompt;

From the dropdown menu next to ImgTime
variable, select the appropriate variable. ImgTitle

In this case, we select ImgDate (Image K Imghdemo
Date). DBReclD

] (] [

Insert Variable

The Variable window changes to match varable: |[GEMEE
the variable selected. In this case, no
other information is required for this
selection.

Ok Cancel | Help |

Image Memo R|
hemo Text: Insert Yariakle...

| created this image sequence on %ImgDate|

Select OK and the variable isinserted into
the text memo in its shorthand form.

ok | Cancel
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Mermo Text: Insert Wariable...

Image Memo

seguence an

Click OK to accept the memo

The next time you access this memo, the
variable valueisdisplayed in lieu of the
variable shorthand form.

[8]:4 | cahcel
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Introduction

@ SPOT's image archiving database features are not yet available for the Mac edition of the program. As

soon as this functionality is available, you will be able to download the updated version of the software
from Diagnostic Instruments’ web site, www.diaginc.com. Check the site periodically to determine the
most recent update. For detailed steps on downloading the software, refer to the Free Software
Updates section in “About this Manual”.

In addition to the numerous image capture and editing features, the SPOT software provides you with an
easy to use, fully featured image archiving database.

d Note: If you are using SPOT databases from an earlier version of the SPOT software, you may
need to convert the old databases to work with the latest version (4.0) of the software. Refer to
Appendix E: Converting Previous Version SPOT Databases for detailed steps.

This chapter is divided into the following sections:
The Database Menu
The SPOT Sample Database
Creating and Modifying Databases
Searching Databases

The Database Menu

The Database menu contains all of the options for accessing, New..
creating, modifying, and searching SPOT databases. When you Open...
first open the SPOT program, only the first two options, Newand Close
Open are active. The other options remain inactive (grayed) until
you either create anew database or open an existing database. In Password...
addition, Edit Database Record does not appear on the menu Fields...
unless a database image is open. Each option is described below. Preferences. .
New— Create anew SPOT database. Refer to the “ Creating Search
and Modifying Databases” section for details. =
Open — Open or delete an existing SPOT database. Edit Database Record...

e Note: Only one database can be opened per session. |f you try to open a second database,
the program prompts you to close the open database.

Close— Close a SPOT database.

Passwor d— Define a password to protect a SPOT database.

Fields — Define the text and numeric fields, look-up lists, and default options for your database.
Pr efer ences — Define the location and format of the image filesin your database.

Sear ch — Define parameters for database searches.

Edit Database Recor d - Edit information associated with a database image, including field data, time
and date information, file save location, and memo text.

The SPOT Sample Database

For your reference, afully functional sample database isincluded with your software. We recommend that
you browse through this database to familiarize yourself with the features and functionality. The following
sectionisa“visual tour” of the SPOT Sample Database.

168 User Guide to the SPOT RT Camera



Ch. 9 - Using SPOT Databases

Open the SPOT Sample Database

1. From the Database menu, select Open. The
SPOT program prompts you to select the

database.

2. Select SPOT Sample Database, and click on
Open. SPOT prompts you for a password.

Open Database

Delate |

_ Close |

Note that the SPOT database icon appears at the

bottom of your Windows screen, indicating that the

database is open.

A SpotData.

View the Database Structure

From the Database menu, select Fields.

The Database Fields window
illustrates the different types
of fieldsthat you can define for
a SPOT database:

Click on the Items button for the
Sample Type lookup field to
view alist of the sample type
options for the SPOT Sample
Database.

From the L ookup Field Items
window, you can Add, Modify, or
Delete items in the lookup list.

Database:

Database Fields Ed

SPOT Sample Datshase

Text/MNumetic Fields:

Required Title Text MNumeric

"B [o=ticnt na v I o
2 [patient - ~ - & o
3 Iheightinches. Ird I &
4 weight los. 2 o o
Lookup Fields:
1- Isamp\e types I i Items |
2 Iphysician: v | | ltems... |
3 Ihospital v | | ltems... |
4 IIabtecth|an v | | ltems... |
Default Values... |
oK I LCancal | Help |
Lookup Field Items |
Databaze:
SPOT Sample Database
— Lookup Item
sample type: Cancel |
Itema:
ESEEI cells Add. _IH el

hwbrid circuit
integrated circuit

zkin

Fd odifi.... |

metallu_rgical

?u:?llﬁqwm [elete |
printed circuit board

rock
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View Database Preferences

From the Database menu, select Database Preferences X |

Preferences
The Preferences window is the Database.. SPOT Sample Database
—Image Files Saved to

starting point for defining: et [C\EpariamDE D
. . . 5 oiam mages o
Image file/database |ocation a : 2
Imagefileformat 4WSPOT Sample Database
Thumbnail save Options Current Image File Locations... |
Refer to the Defining File and

Save Pr efer ences section of this )
H F - |TIFF JFEG - JPEG Caling: |90 =
chapter for details. ormat: | = uality: [30 =

—Image File Farmat

Vv Sawe Image Thumbnails

Ok I Cancel | Help |

Search the Database

From the Database menu, select

Search. The Database Search Dalabiass: SFOT Sk Dadabiass:
window allowsyou to: Saee.

Define search and sort SHEh R

parameters B

Save a specific set of search

parameters

Choose display options for

search results (i.e., tabular or O, FadTerdam

thumbnail display). a.. ||| # Browss Taie

. T s bl Wi chons
Ref(_er tothe _Sear ching Datab_ases | e
section of this chapter for details. ooz
Gamch Canea Hely

Click on Search. Clicking on Search without entering any conditions resultsin adisplay of all the records
in the database:

Click on Show

Diminbase: EPOT Sample Daiahaca as Thumbnails
to switch to a

Show == Thumbneils thumbnail display

Mumbseral Matchas: 10

Database Fields

Database
7554321

Records - 5 7-14-8012
double-click r : 105457391 6510 §
on a record 0872640 671 80,0
to edit it Cisricl Final 1-18-2355 BE.1
O edIt It. ':?h?1Hﬂ$ 78-98-11%1 70

Memo: [Althe colon calks ok nammel. =R ¢ Image Thumbnail - double-
'k click here to view/edit
the full-size image.
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Save an Image to the Database

Open an image file, and from the File menu, select Save to Database:

Save Image to Database El
Database: SPOT Sample Database
—Date,/Time
Date: Time: [15006 AWM & PM
—Fields
patient name: I T
patient ID:: I T
height, inches: I N
weight, lhs. I N
sample type: I LI
physician: I LI
hospital: I LI
! [

lak technician:

temo... |
(8] I Qancell Help |

All of the required fields must be entered before the image can be saved.

Creating and Modifying Databases

The following sections outline the detail s involved in creating and/or modifying SPOT databases.
- Setting Up the Database

Defining Database Fields

Defining File and Save Preferences

Saving Images

Editing Database |mage Records

Moving Existing Database Images

Setting Up a New Database

Theinitial set up for anew database consists of two steps:

Naming the database (required)
Defining a password for the database (optional)

rd Note: If you do not define a password during theinitial definition, you can use the Password option
on the Database menu to add a password at a later point..

To set up your database, follow these steps:
1. From the Database menu, select New.

2. Enter a Name for the database. Narme: [New Database 1]

I Require Password

Password: (1-10 chars)
Enter Again:

oK I Cancel | Help




3. Define apassword for the database, if needed. Follow these
steps:
a) Check the Require Password box. The Password and
Enter Again boxes are activated.
b) Enter a1-10 character al phanumeric password.
c) Re-enter the password.

4. Click onOK. The Database Prefer enceswindow appears.
At this point, you can:

- Definethe database preferences. Refer to the next
section, Defining File and Save Preferences, for
details.

- Click on OK to skip defining Database Pr efer ences
and proceed directly to defining the database fields and
lookup lists (i.e., the Database Fieldswindow). Refer
to the Defining Database Fields section of this chapter
for details.

rd Note: Database Prefer ences can be
defined/modified at any future time
by selecting the Prefer ences option
on the Database menu.

Defining File and Save Preferences

Ch. 9 - Using SPOT Databases

Database Preferences El

Database: MNewDatabase 1

Irmage Files Saved to
Path:  [C\SPOTCam\DBImages J
YNew Database 1

Current Image File Locations... |

—Image File Format

Format. |TIFF Uncompressed - JPEG Quality: |30 il
¥ Sawve Image Thumbnails

0K I Qance\l Help |

Database Fields E3

Datahase: MNew Datahase 1

Text/MNumeric Fields:
Bl
2|
3|
«]

Lookup Fields

Required  Title  Text Numeric
(o (o

9
—I

(o) (o)
(ol (ol
(o) (o)

o o o
| ]

ltems
Iterns.
ltems.
ltems.

i i i Bl |
i i i |

2|

a ]

4|
Defaultvalues..

oK I Cancel | Help |

Before saving images to a database, you should specify your file and save preferences for the database.

Thisincludes:

L ocation and path for database images
Imagefi|eforﬁqa[ “ Database Preferences K

Thumbnail save preference Database: Bryan's database
All of the file and save preferences are defined =g Files Seelie
from asingle point, the Database Prefer ences Path:  [C\SpotCam\DBImages =l

window. The Database Preferences window
automatically appears when defining anew
database. If you want to define the file and save

YBryan's database

Current Image File Locations... |

preferences at alater point, select the - Image File Format
Preferences optionsfrom the Database menu. Format: IWindows Bitmap LI JPER Cualify; |1 oo il
Storing Archived Images — An a4 -

Important Consideration

Ok | Cancel |

Before proceeding to define the file and save parameters for your database, you should carefully plan how
and where you will store archived images, as well as how you will accommodate future images. Because
each uncompressed image file ranges from between 1.3 Mb to 8 Mb, saving and storing large quantities of
images requires planning. There are anumber of options for storing/archiving images including your
computer’ s hard drive and external storage devicesincluding Zip, Jaz, DVD RW, external hard drives,
mini-drives, and your system network. For more details on storage planning, contact your M1S department

or aqualified computer or network specialist.
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Location and Path of Database Images
SPOT databases are structured so that the database

and the images stored in that database do not have [ Image Files Saved o

to reside in the same location. This structure Path: IC:"\SputCam‘-,DEllmages
alowsyou to keep the relatively small database \SPOT Sample Dakhase
program files on your hard drive, while storing the

larger image filesin a different location. The name Currentimage File Locations...

and location of the database - SPOT Sample

Database in theillustration above - appears under the path for the database images; it cannot be changed
from thiswindow. The database always resides in the default location, C:\SpotCam\DBI mages.
Although the default location for image filesis also C:\Spot Cam\DBI mages, we recommend that you
define an aternative location such as a Jaz drive or anetwork drive. If you plan to save images to
removable media such as ZIP or Jaz drives, you should, at this point, define the volume label for the disk.

Because a single database of images can span more than one disk, Removable Disk (E:) Properties
defining unique volume labels for each disk provides areference so

General | Taools | Sharmgl Eompresslunl

that you can conveniently accessimagesin the future. _
To define avolume label for adisk, follow these steps: =
Type: Removable Disk
1. Ensurethat the ZIP or Jaz disk isin the drive. FBeEm: I
W Used space: 41,433,088 bytes 39.5MB
2. From the Windows 98SE, ME, and XP Explorer, single click I Fres space: 59990784 bytes 6.2
on the ZI P or Jaz drlve icon. Capacity 100,431,872 bytes 95.7MB
3. From the File menu, select the Properties option; or, right click
on the drive and select the Properties option. The Properties -
window appears. If you do not see aview similar to that in the
illustration at right, click on the General tab. Diive E
4. Enter anameinthe Label box. For ease of reference, you
should name the volume so that it tells you both the name of the T el
database and the disk number.
5. Click onOK.

6. Write the volume label on the ZIP or Jaz disk. Thisway, when you search a multi-disk image
database, and the program prompts you to enter the disk number, you will be able tofind the
information.

7. Repeat steps 1 — 6 for each disk of images associated with a database.

If you are saving images to an existing database,

you can click on the Current Image File Database Image File Locations
L ocations button to display the location of the Datsbase  SPOT Sample Database

saved image files and change the location and/or
volume label for the disk. The Database Image :
File Locations window appears. Dekele |
To change the File Path and/or the VVolume label,
either double click on the File Path/V olume
information, or select the information and click
on Modify. The Image File L ocation dialog box

appears. mOn sfE

From this window you can:
Enter a new location for the database images by fore | _tep |

in the Path box; or, click on the button next to the Path box to browse for anew location.
Enter anew Volume label for the disk.

File Path Wolume
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Image File Format
From the Preferences window, you can define the graphic format of the images saved to adatabase. There
are six options:

- Windows Bitmap

Image File Format

JPEG (allows for image compression)
JPEG2000 (allows for image compression)

JREG Gl J80 =

Mac PICT i,
TIFF Uncompressed V Save
. . JPEGZ2000
TIFF JPEG (allows for image compression) Wac PICT Help |
—_ |TIFF Uncompreszed
Windows Bitmap is the default option. To define TIFF JPEG

image file format, select one of the formats from

the drop-down list. Selecting either the JPEG or the TIFF JPEG option activates the JPEG Quality box.
This option allows you to compress images (i.e., lower their resolution) so that you can save disk spacein
cases where high-resol ution images are not needed.

To define JPEG Quiality, select avalue between 1 and 100:
A value of 1 represents the lowest resolution and the smallest file size.
A value of 100 represents the highest resolution and the largest file size.

For JPEG2000 Quality, select between lossless (minimal compression) and lossy. Select aratio for lossy
compression. A higher number equates to greater compression with greater chance of dataloss.

Thumbnail Save Preference

Determine whether you will Save Image Thumbnails for the database. The Save Image Thumbnails
option saves athumbnail of each image in the database. This allowsyou to visually browse through the
imagesin adatabase. Y ou can also open a database image from athumbnail .

CAUTION!

When you select the Save Image Thumbnails option, the thumbnail images are saved to the SPOT
database file, which resides on your hard drive at C:\Spotcam\Database\[name of your database].db.
Each thumbnail increases the size of the database file by approximately 6 Kb.

Defining Database Fields
Database: MNewDatabase 1
The Database Fields window is a centralized point for defining the R ——— Fecured THa Tex Mimate
details associated with adatabase. There are three processes " H o ® ®
associated with the definition of database fields: — 7 ..
Naming and defining Text/Numeric Fields — The 4 B - o o o
textual/numeric fields that you define represent the data you Lookup Fislds
- . - . - . . l— ttems...
want to be associated with animage. Typical text fieldsinclude ; E— ": ": :(TI
patient name and ID number. Typical numeric fieldsinclude S r r —I‘mms
height and weight. T r o tem
Naming and defining L ookup Fields— Lookup fields also Defeult Vslues..
represent data that you want to be associated with an image. = == o

Lookup fields are used in cases where the dataitem has alimited

number of discrete options (e.g., blood type). Each lookup field is associated with a user-defined list
of items, enabling you to select an option from alist, as opposed to manually entering it each time an
image is saved to the database.

Setting Default Values for the fields— To speed the process of saving images to a database, you can
define default values to automatically appear for afield. Thishelpsyou to avoid multiple entries of the
same item when numerous images have the same data for a particular field.
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Text/Numeric Fields

To define atextual/numeric field, follow these steps.

1. Onthe Database Fields window, enter the
name of the field in the Text/Numeric Fields
box. You can use up to 30 a phanumeric
characters. Entering information in the box
activates (un-grays) the four variablesto the
right of the box.

2. Definethefour variables associated witheach =

field.

Text/Mumetic Fields:

1:|

2:|
3:|
4:|

I

A |

l_

A |

Feguired Title Text MNumeric

v o

i Bt e |
i3 Bt iy |

Required — Check (click on) the Required box to make the field arequired entry when saving

images to the database. When this box is checked, images can not be saved until the field has an

entry.

image window and under any thumbnail

of theimage.

Title— Check the Title box to ensure that the data from the text field appearsin the title of the

- Text — Click on the Text button to define the field as atext field. Thisisthe default setting for the

field type.

- Numeric— Click on the Numeric button to define the field as a numeric field.

Thefield type (i.e., text or numeric) isimportant in terms of how the program searches the database.
Text field searches ook for textual strings of information while numeric field searches look for arange
of values. So, adatabase field that contains numbers should not automatically be defined as anumeric
field. For instance, if your field isanumber such asa patient ID, it should be defined asa Text field

because it is not a measurement and it is not within a specific range of values.

CAUTION!

After you have defined the Text/Numeric fields, you cannot change the Text or Numeric setting.
Although you can make changes to an existing field name (i.e., to correct a spelling error or make a
more intuitive name), you should not change the meaning of the field. This will render the field

useless for searches performed on all previously stored images.

Lookup Fields and Lists

Defining a Lookup Field consists of three
actions:

Naming the Lookup Field

Selecting the Required and Title variables

Creating the items in the Lookup Field list
The SPOT database allows you to perform

these actions in different orders, depending on your situation. Consider the following scenarios:

Lookup Fields:

1:|

%]

4

2:|
|
|

o o o -

-
-
-
-

lterms... |
ftems... |
lterms... |
lterns... |

Y ou are the database administrator, and you want to define a new database with multiple Lookup
Fields for others to use when saving images to the database. Y ou know ahead of time which L ookup
Fields you want to define, and you also know all of theitemsthat will be associated with each Lookup

Field.

In this scenario, you can define the Lookup Fields, the Required and Title options, and some or all of

theitemsin Lookup Field list.

Y ou are an end user and know which L ookup Fields you want to define, but prefer to add items for
each field, as needed, when saving images to the database.
You can define one or more Lookup Fields without adding any of the Lookup Field list items. The

Lookup Field items can be added either at a later time, or during the process of saving images to the

database.

To define a Lookup Field and the associated list, follow these steps:
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Enter the name of the first Lookup Field.

Select the Required and Title options. Lookup Field Items
- Required— Check (click on) the Required box to make the field a ™
required entry when saving images to the database. When this box - Laokup ltzm
is checked, images cannot be saved until the field has an entry. Iﬁ'm Tepe ==
tems:
- Title— Check the Title box to ensure that the data from the text field pdh | —tee |
appearsin thetitle of theimage window and under any thurmbnail e
of theimage. .
Y ou can al'so leave one or both options unchecked. |f you do not want Lookup It
to enter the Lookup Field list items at this time, you can enter OOKUp liem

any remaining Lookup Fields and click on OK to save the Lookup Fijgms [A+
database. [ atabase: 5 o | |
Click on the Itemsbutton. The Lookup Field Itemswindow Bly it ==
appears with the name, as shown at right. [ Loakup ltem —
Click on Add. The Lookup Itemdialog window appears for Flod Tyee [ Bl
you to enter the list item. ";TS' Hop |
Enter the name of the listitem in the box. it
Click on OK. The program returns you to the Lookup Field Hodty.. |
Items window. Intheillustration to theright, the user has added e |
the A + item to the Blood Type L ookup Field.
From the Lookup Field Items window, you can:
- Click on Add to add additional itemsto the Blood Type

lookup list.

- Select alookup list item and click on Modify to edit the

item or Delete to remove the item from the list.

- Click on OK to save the lookup list and the associated items. The program returns you to the
Database Fields window.

Follow steps 1-7 to enter additional Lookup Fields. Y ou can enter up to four per database.

Setting Default Values

As part of the process of defining database fields, you have the option to define default values for each
field. Thevaluesthat you define will appear as default field entries each time you save an image to the
database. If desired, you can edit the default entries before saving theimage. To enter default valuesfor a
field, follow these steps:

1

After you have defined your text/numeric Default Field Entries

and lookup fields, click on Default Values

(at the bottom of the Database Fields Field: Us= \‘If';ﬂte [ixe;ﬁﬂt

window). The Default Field Entries (I it e I

window appears, as shown at right. Unless ™ patient D & o

specified, the SPOT database uses the Last ™ height, inches: & |

Valuefor each field. To change this default I weight, bs:: e e

for aField, check the box next to the field - I’t e oo ]

name. Checking the box activates the Use: SR R

Options. [~ physician: () o I ﬂ
. . [~ hospital: [N | j

Select the option that you want: I lab technician: e o o

- LastValue

When saving an image to a database, k| Cancel | Help_|

the program uses the data entered for
the last image as the entry for the same field in the current image. The last entered data always
appears in the entry box for theimage that you are saving. Thus, if you select Use: Last for the
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physician field, and you select Dr. Jarvisfor thefirst imege, Dr. Jarvis appearsin all subsequent
images until you make a different selection.

To select the Use: Last option, click on the Last button for that field and click on OK to save the
settings.

- Default
When saving an image to a database the program uses the entry that you make (in the box next to
the Default button). If desired, you can edit the default entries before saving the image.

To select the Use: Default option, click on the Default button for the field and enter/sel ect the
default entry. Click on OK to save the settings.

If you do not specify a default value option for afield, all of the fields must be entered/selected each

time an image is saved to the database.
Save Image to Database [ X

Saving Images Osbor: SPOT Somplo Duaher
Lo
Once you have acquired the images that you want to store Date [EEEE  Tee 020 CaM & PM
in your database, the SPOT program makesit easy to save Fuakds
the information. To save an image to a database, follow [

. Bafarrl ruate 1
these steps: EES [ -
1. From the File menu, select the Save to Database height,inches l 4

option. The Save Image to Database window :

appears. The program automatically displaysthe A [ =

date and time that you first saved theimage. This i | =

information can be modified as needed. physci: | |
hosptat | B
b techeacan [ B

2. Enter theinformation associated with the image in Metas |
the database fields.
- T next to afield indicates that the field is Ok ] Come| He |
Textual.

- N next to afield indicates that the field is Numeric.

To enter datafor alookup field that is not contained in the drop-down list options, simply type the
information into the field.

#  Note: When you save an image to a SPOT database, the program automatically creates an image
ID that is stored in the image path folder. Thisis a reference number that the program usesto
access images and associated data.

rd Note: If you defined a data field as Requir ed on the Database Fields window, the program will
not let you save the image without the infor mation.

3. Click on the Memo button to associate amemo with an image. The Image Memo window appears.
4. Enter the text for the memo, and click on OK to save the memo.

5. Click onOK at the Save Image to Database window. If you entered alookup list item that was not in
the drop-down list of options, as described in step 2, the program prompts you to add the item to the
list.

6. Click onYesto add the new item to the lookup list.
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Once you have created a database and saved images to that database, you can edit records as needed. To

edit a database image record, follow these steps:
1. Ensurethat the database is open.

2. From the File menu, select Open Database Open Databa...

Image. The dialog box prompts you to enter

the Image ID. If you do not know the Image imege - |
ID, you can search the database, as described DatSalF'JaDS'I'e:Sample Databace
in the Searching the Database section that
follows ° [
3. Click on OK to open the database image.
4. From the Database menu, select the Edit Database  PAMEHINRELEDECIT eI
Record option. The | mage Database Record e e e
window appears. ( Date: [[KIZREEE Time: [$41.00000 | & aM " PM ‘
5. Changethe Date/Time settings as needed. Usethe - Field
followi ng format: patient name:: IDonaId Parent T
mm/ddlyy. patient |D:: |490-87-2640 T
height, inches:: IB?.D N
6. Edit the Fields data as needed. weight. lbs.. [ N
- For thetext and numeric fields, simply enter sample type: Jmetallrgical =]
the new data. physician:: IDr. Peacock A
- For thelookup fields, either select an item from hospal: |:'_°k\'"len:: i
the drop-down list or enter anew item. When lab techriciar:: I ke S
you close the Image Database window, the Meme.. _
program prompts you to add the new lookup ‘l'rfn“z: I'Bf_mmams"
||§ item. File Location:  C:\SPOTCam4DEImageshSPOT Sample Databaze
7. Edit the Image Memo, if necessary. Click on l\“°'“meFi R . Madly...|
. . . mage Farmat; [uu]
Memo, enter the information, and click on OK. Sinw 2351608 bytes
In addition to the data associated with a database image, [0k | Concel | Hep |
the Image Database Record window also allows you to

modify the image file location/path information.

For example, if you have moved a database Image File Location
image to anew filelocation, you would need to Path  |C\SPOTCamDBimages'sPOT Sampe Database |
modify the record to reflect this. Velume: [DEMOPO

8. To modify the location/path information for 0K | Comcel|  Hep |

adatabase image, click on Modify. The
Image File Location window appears.

9. Either enter the new file path in the Path box, or click on the button to browse for the information.

10. Enter the new Volume label.
11. Click on OK.

12. Click on OK at the Image Database Record window to save the changes.

d Note: Theimage itself cannot be edited while the Image Database Record window is open.
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Moving Database Images

When saving images to a database, the default save location isyour computer’ s hard drive —
C:\SpotCam\DBI mages (or wherever you installed the SPOT software). To move imagesin a database
fromyour hard drive to aremovable storage medium such as a zip disk or a CD, follow these steps.
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1. Determinethefile space needed for the databaseimages.
a) OpentheWindows Explorer.

b) Navigate to the database imagefiles. Inthe example
at right, you can see that the image files associated
with the Histology SPOT database are located in the
C:\SPOT Cam\DBImages\

Histology directory. Note that the status bar at the
bottom of the screen displays the number of objects
in the Histology folder (45) and the disk space used

ol

LE2] UL

=03 SpotCam [#100000037 bmp
.22 Bkgdimgs (& Q0000038 bmp
.3 Database [#00000041 bmp
&3 DBImages [#00000042 bmp
o [ (100000043 brrp

ogy
Samp% Databae  [E100000044 brrp
[#00000045 bmp

3 FlalFid
SRS mi Br00000046 brp
— inqrﬁ:n - 00000047_bmp

| [ |£100000048 bmp

by these objects (58.2 MB).

2. Define the volume label for your zip disk.
In some cases, you will be ableto store all of adatabase’'s
images on one disk. At afuture point, you might want to add
additional images to the database that will not fit on the same
disk. Defining avolume label enables you to access SPOT
databases that span more than one Zip disk (or any other
removable media). To define avolume label, follow these
steps:

a) Insert the Zip disk (or other removable media) in the
drive.

b) In Windows Explorer, right click on the drive letter for
the Zip disk.

c) Select the Properties option. Y ou should see aview
similar to that shown at right. 1f you do not seethe pie
shape, click onthe General tab.

d) Enter aname for the Volume Label in the L abel box.
Y ou should use a name that indicates both the name of
the database and the disk number (e.g., HISTOL).

e) Click OK.
f) For future reference, label the disk or CD.

3. Movethe database images to the Zip disk.
a) If it isnot already open, open the SPOT program

b) Open the database that contains the images that you want
to move. From the Database menu, select Preferences.

c) At the Database Preferences window, click on Current
Image File Locations. The Database Image File
L ocations window displaysthe current file path and
volume, as shown at right.

d) Click on the Modify button. The Image File Location
window appears, with the current path and volume
information for the database images,
c:\SpotCam\DBI mages\Histology.

e) Either click on the square box next to thefile path to
navigate to the folder that you want to move the images
to, or enter the file path in the box. When you click on
the square box next to the Path box, the SPOT program
prompts you with an Explorer view. Navigate to the D:
drive (or whichever letter is used by your PC).

|45 object(s) |55 2ME (Disk free space: 1.95GE)

Removable Disk (D:) Properties EHE

General |Too|5 |

=)
M Used space 5,121,472 bytes 5.83MB
I Free space 94,310,400 bytes 39 3MB
Capacity: 100,431,872 bytes 95.7MB
Drive D
oK | Cancel Asrapaly
Database Image File Locations [x]

Database:  Histology

N Jﬂ
Close Help

Image File Location

L] F H ".x [y proes _!

o
Wolgmw o Dy
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f) Click on the Create New Folder tab, as
shown at right. Select Folder EE
tookin [@aross 050 =] ol o) =)
5 0 Tworking . =

» Marw F oldes]

d Note: If you simply enter the
Path D:\Histology on the
Image File Location dialog
(above), the SPOT program
will not create the folder.
You must create the folder
manually, either fromthe

gatec Comoni |

Windows Explorer, or from
the Select Folder dialog.

0) Enter the name of the new folder, e.g., Histology.

h) Click on Select. The Image File Location dialog reappears.

i) Enter the Volumelabel that you defined for the Zip disk in step 2, e.g., HISTO1

j) Click onOK. The Database Image File Locations window reappears.

K) Closethe Database Image File Locations window. The Database Preference window reappears.

Note that the Image Files Saved To path has not changed — it is still
C:\SpotCamDBImages\Histology. Unlessyou change this setting, new images added to the

database will still be saved to thislocation.

l) Click onOK. BY Exploring - C:\SpotCam\DBImagesiHistology
4. From the Windows Explorer, cut and paste the , F¢ I View  Tools  Help

. .. . Z3Hic  Undo R E" < | XK E 2] -
image(s) from the original location (e.g., A”Fnllt 1Ie0 TEIATE Cniemf‘c.\s—l 2 ;
. AR out Ctri+X patCarmiDBImagesiHistalogy
C:\SpotCam\DBImages\Histology) to the new o crse | =] [Name
location (e.g., D:\Histology) Paste Chri+v 00000007 brmp
T ' = B100000002.brmp
a) Navigate to the IPEED SleR: ooooooos.bmp
. 00000004 b
C:\SpotCam\DBImages\Histology ele u i Ctri+A | oo OOOE_bmg
folder, and click on Histology. bbbttt )
H {0 Datab :
b) From the Edit menu, choose Select All. covase L ki
¢) Cut the images[Ctrl X]. . Siclogy gggggggmg
i AHi @ virology 100000013 .bmp
d) Click on the D:\Histology folder. e o000t by
e) Paste the images[Ctr| V]. 23 Reports 00000017 bmp

Steps one through four describe how to move an entire database of images. However, it is possible to move
individual images or groups of images. When moving individual or groups of images from a SPOT
database, you must change the path of each image file that y ou want to move.
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To do so, follow these steps:

1. Search the database to find the image(s) that
you want to move. For detailson entering
search conditions, refer to the Searching
Databases section below.

From the search results display table (the
Images window), select an image that you
want to move, and click on Edit. You can
select only oneimage at atime for editing.
The Image Database Record window appears.

i Note: You can also access
the Image Database Record
window by opening a
database image (i.e,
File>Open Database

I mage) and then selecting
the Edit Database Record
option fromthe Database

menu.

Note down the Image ID number — the first
item in the Image Information section.

Click on the Modify button. The Image File
Location dialog appears.

Enter the Path and Volume information as
described in steps 2d— 2i above.

Repeat steps two through five for each image
that you want to move.

defined in step five.

Searching Databases

The SPOT program offers arobust, yet easy to use
database search function. The Database Sear ch
window is the central point from which search and
display parameters are entered. From this window,
you:

Define search conditions

Order search results

Display and edit search results

Save search criteria

Load previously saved search criteria
To access the Database Search window, select
Search from the Database menu.

Dasiisa  SPOT Baniila ey

bl e H

Image Database Re

Dissperia:  BFOT Sernjika Dsted g
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Fieldz
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File Locsdon COUTRCTT L O Ire g = VSP0T Sl o Duria e
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Inogu Fomiee  TFF JPEQ
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Defining Search Conditions

To define database search conditions, follow these steps.

1

Click on the Add button (for Search Conditions) on the Database Search window. The Search
Condition window appears.

search on. Theleft drop-down box contains alist

Select the database field that you want to basethe [y arwmmprmrm—
. . Date - Iis d I
of all the textual/numeric and lookup fields that Do
you defined for the database. In addition to the e
fields that you defined, the Date associated with L
the image and the Image ID appear in thelist. Eﬁfgﬁ%ﬁ!’a Eaie Help
. . ospikal
Select the criteriafor the search from the center ) fecr[;ician:
. . . mages
drop-down box. The list options vary according
to the type of field that you selected, as shown below:
Field Type Options Field Type Options.
Date Numeric ETTE |
i tqual to
is not is less than
is bhefore is less than or equal to
is on or hefore is greater than
is after is greater than or equal to
is on or after is betwaen
is hetween 1 is not hetween
is not between Is one of
is one of is notone of
is not one of
Text Lookup
HES ;
hegins with ot
doesn't begin with is one of
containg iz notane of
doesn't contain
iglike (use*and 7
iz notlike (use*and ) i
is one of
iz notone of

Enter the final search parameter in the right hand box. Thisentry will vary according to the search

criteriathat you selected. For Text and Numeric field searches, you are required to enter the

information, while for Lookup field searches, you can select from alist of the lookup items

For Text fields, asterisks (*) and question marks (?) can be used as “wild card” characterswith theis

likeandisnot likeoptions.

- * -Theasterisk wild card tells the program that any number of characters can be used with this
text field.

For example, if you want to search all patientswith “smith” in their name, you can enter *smith* .
This search will bring up names such as John Smith, Jane Smithfield, and Joe Hammersmith.

- ?- Thequestion mark wild card tells the program that any single character can be used where the
guestion mark appears.

For example, if you want to search for patients with either the name Smith or Smyth, you can
enter * sm?th. The asterisk and space in the front of sm?th tells the program to find all first
names associated with sm?th. The question mark tells the program to search for one-letter
difference variations on the name Smith. This search will bring up names such as John Smith,
Anne Smyth, and Fred Smoth, but it will not bring up Jane Smithfield, Harry Hammersmith, or
Abigail Smythe.
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5. Click on OK to save the search parameters. The Database Search window reappears with the search

conditionsin the box.

After you have entered a search condition, you can:
- Click on Add to add another search condition.
- Select acondition and click on M odify to changeit.

- Select acondition and click on Delete to remove it from the search.

6. Define how the search results will be ordered. Refer to the next section for details.

Ordering Search Results

After you have defined the search conditions, the

Order by options allow you to set the display

order of the search results.

To order search results, follow these steps:

1. Click onthe Add button to the right of the
Order by box. The Record Ordering window

appears.

2. Select from thelist of drop-down list options to determine how
the database search resultswill be ordered. In addition to the
database fields that you defined, the options include Date/Time

and Image ID.

3. Check either the Ascending or Descending option:
- Ascending lists display results beginning with the lowest
value and progressing to the highest value.

Show Results as

Add

(leieljo

[DElEte

& Tahls

£ Thumhbnails

Record Ordering

D ate/ Time
Dt
patient name:
patient 1D:
height, inches:
weight, lbs.:
zample bppe:
physician:
haszpital:

lab technician:

& Ascending

" Descending

ancell

Image ID

- Descending lists display results beginning with the highest value and descending to the lowest

value.

4. Click on OK. The optionsthat you selected appear in the Order by box:

After you have entered an ordering condition, you can:
- Click on Add to add another ordering condition.
- Select acondition and click on M odify to changeit.

- Select acondition and click on Delete to remove it from the search.

5. Choosethedisplay options. Refer to the next section for details.

Displaying Search Results

The SPOT software allows you to display database searches either in tabular form or as thumbnails. From
the Send Resultsto box, select either Table or Thumbnails. Whenall the search conditions have been
entered, click on Search. The following sections detail the display and editing functionality.
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Send Results to: Table

Display the search resultsin atable. From left toright, the | o =i
column headings for the table are: ol e S
The user-defined database fields
Date/Time
Image ID
Image Format
Bits per Pixel
. Size(in bytes) “
Theillustration at right shows a search that resulted in one I
record. | Trenh
From the table window, you can:

Open a database image — Select the database record item, and click on the thumbnail at the bottom of
thewindow. Theimage opensfor viewing and modification.

Edit a database record — Either select the database record item and click on Edit, or double-click on
the database record item. The Image Database Record window appears. Refer to the Editing Database
Image Records section below for details.

Delete a single database recor d — Select the database record item and click on Delete.
Delete all of the database records- Select adatabase record item and click on Delete All.
Switch to the thumbnail view— Click on the Show as Thumbnails button.

Perform another search — Click on the Search Again button to return to the Database Search window,
where you can add or modify search conditions.

Send Results to: Thumbnails

Display the search results in the form of image

thumbnails. Theillustration to the right shows the

thumbnail view of a database search that produced

eleven records.

- Double-click on athumbnail to open an image
for viewing or modification. z 7
Right-click (Windows)/[Ctrl] Click (M ac) m ' ) _4"}. ﬁi‘ § ,ji?
on athumbnail to display alist of options, as - :
shown at right. The right-click menu enables
you to perform avariety of actions directly
from the thumbnail window. Y ou can:

- Select animage.

- Open adatabase image.

- Deletean image from the database.

- Print an image.

- Edit Database Recor d -Edit the database image record.

- Add Image to Image Sequence — Add a database image to an image sequence or create a new
image sequence.

- Add Imageto Report Template — Add adatabase image to a selected report template. When you
select this option, SPOT prompts you to select from alist of reports. If you have not defined a
report, SPOT automatically creates a new report for you and inserts the image as a Static Image
object. Refer to the Creating Reportssection of Ch. 10 - Reporting for more details.

- Select all imagesin the thumbnail view. When you use this option, the right-click menu expands
to include the above options for multiple images.

Click and drag with the mouse to select two or more images.

A Results of search on Database: SPOT Sample Data... MEE3

ok Fwiard coies

D s o Poomeges  RobaiHeb: W O b Sasowio Kl
[ pais il ki
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Send Results to: Exported File
Display the search results asfields exportableto  [iHussrm

a database Cusisbiics:  SPOT B p ke Diak oo
Include field information from the selected e : i
database to alist of information that isto be | |7
exported to another database application. it |
hidght irchias
Select afilename and one of the file type Amol. - |
options from the dropdown menu. et
When you click on Begin, the export will iﬁfﬁg{%’
take occur, placing the file in the location :'“E;::::;: -
defined by your path. Use the browse S e —
option to quickly define apath. You may F' R e
. R 1 Ty Comma e | & Eafal CRaETW nale
also choose to either overwrite or append an i s e —
existing document with the same path and
filename.
rd Note: Thefile you export will be created as a delimited file as selected by you in the dropdown

menu. Once the file has been created with the exported data, it may be opened with a variety of
applications, depending upon the preferences defined in your operating system.

Saving and Reusing Search Criteria

After you have defined the search and display parameters, you can save that set of criteriato be used for
future searches on that database. Once saved, you can then reuse the search criteriaclicking on the Load
button.

To save asearch, follow these steps:

1. Enter the search and ordering parameters.
2. Click onSave. The program prompts

you to name the database query. Balahasclocaich

Database: SPOT Sample Database

3. Namethe query. e
4. Click onOK. At thispoint, you can: - Search Candiion

Date is not10/9/00 AND

- Run the Search by cl | Ck| ng on haspital: is one of Botsford, Critendon, Marth Oakland Medical Center AND Add

physician: is not Dr. Jaris

Sear ch. le)e g
- Closethe Database Search Delets

window and reopen the search at a
future time.

— Order by Show Results as—

To reopen the search at alater time,

click onthe L oad button, and select a
search (.qry) file. Click on Open. The
Database Search window displaysthe
parameters for that search query. semch | _gomel | tep |

Date/Time Desc
Add  Table

fA iy

¢ Thumbnails
[IElEiE

Editing Database Image Records (from a search)

The SPOT program provides two ways to access and edit database image records:
Viathe Edit Database Record option on the Database menu
Viathe display windows of database search results
In both cases, the Image Database Record window allows you to change the information associated with
the database image record.
However, the functionality differs slightly, depending on how the window is accessed:
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Accessed viathe Database Menu Accessed via a Search Results Display

Modify date/time, database field entries, image memo, and file/path information.

186

Modify the database record for the open image Modify the database record for any image in the
only. database.
Edit the database record only. Edit the database record and/or the image itself.
To e|d|t;da|1abas_e |dmag(?c rtlalcord I]rom asea}rch Image Database Record [X]
results display window, follow these steps: 3 ST -
i Do T i
1. Openthe Image Database Record window. e o P
- If your results are displayed in atable, ZFeia .
either double-click on therecord in the pelisrk reme: [Robairzck 1
table, or select the record and click on pulird ID:: e 1
Edit. Fisighl. inehes: J540 ]
- If your results are displayed as ekl r :;:E JN
thumbnails, right-click on the thumbnail. aumle e
. phapsicien:: [T B
The Image Database Record window appears. o [Reamced. Ropd D |
Notice that navigational arrows appear above T bk ey [ Granmnanca I
the thumbnail . Mema |
2. Changethe Date/Time settings as needed. |m|E|mm2n
. . . Irmage L
Enter the information in mm/dd/yy format Fil Locatiore  CSPOTCamdDBlmageshSPOT Scamele Diaisbsse
3. Edit the Fields data as needed. Hichame: Hodi.. |
. . Imaga Fomet:  TIFF JPEG 24 bpp
- For the text and numeric fields, simply Sis  BORAM bytes:
enter the new data. E e e

For the lookup fields, either select an item
from the drop-down list or enter anew item. When you close the Image Database window, the
program prompts you to add the new lookup list item.

Edit the Image Memo, if necessary. Click on the Memo button, enter the information, and click
on OK.

In addition to the data associated with a database image, the Image Database Record window also allows
you to modify the image file location/path information. For example, if you have moved a database image
to anew filelocation, you would need to modify the record to reflect this.

To modify the location/path information for a database image, click on Modify. The Image File
L ocation window appears.

Either enter the new file path in the Path box, or click on the button to browse for the information.
Enter the new Volume label.

- Click on OK.
At this point, you can either save the changes to the image record or proceed to make changes to another
database record.
- Tosavethe changes and return to the search results display, click on OK. ARILALL
- Toedit another database record without closing the Image Database ]
Record window, use the navigational arrows at the top of the window to
browse for the record.
Use the two middle arrows to scroll one image at atime through the }
database.

Usetheleft arrow to go back to the first image in the database.
Usetheright arrow to go forward to the last image in the database.

4. Repeat steps one through seven to modify additional image database records.
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Ch. 10 - Reporting

Introduction

The SPOT software includes a built-in reporting functionality that can be used either by itself or in
conjunction with a SPOT database (Windows) to collect, organize, and present information related to your
image captures. This chapter discusses the process of creating and running reports. It isdivided into the
following sections:

Overview: The SPOT Sample Report (Windows)
Creating a Report

Running a Report

Distributing Reports

Overview: The SPOT Sample Report

When you create areport in SPOT, you are building atemplate to be applied to specific situations.
Running the report applies the template to an image or images. For example, you might have one template
called Histology Report to document histology samples and another template called Cell Pathology Report
to document different cell cultures. Similarly, you might want to produce reports for production line
analysis. Inthiscase, you could define different templates for different parts, such as Part A Analysis
Report, Part B Analysis Report, etc...

For your reference, afully functional sample report isincluded with the SPOT software. This report can be
used:

Asanintroduction to SPOT’ s reporting features
Asabasis from which to build additional reports
The following section is a“visual tour” of the SPOT Sample Report.

Open the SPOT Sample Report

The SPOT Sample Report, Pathology Report, is a database report: it is based on the information
associated with the images in the SPOT Sample Database. To open the SPOT Sample Report, follow these
steps:

1. Because the SPOT Sample Report is based on the SPOT Sample Database, you must first open this

database:

a  From the Database menu, select Open.
b. Select SPOT Sample Database.
c. Click on Open.
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2. Open an image from the SPOT database. Distsbae: SPOT Sanple Datsbsce
Save. |
a  From the Database menu, select Search. The TR
Database Search window appears. Do not "'
enter any search conditions at this point. asd
b. Inthe Send Resultsto box, select Thumbnail
Window.
c. Click on Search. The search results display.
d. Click onthe John Rowland colon thumbnail to Dide by Serd Aeaits by
open a database image to report on. ot i Siater Ak
" Tramlsnad Wirekow
3.  Openthe SPOT Sample Report. From the File  Expartnd Fin
menu, select Open Report. The Open window _ _
appears for you to select the file. Thefile path and | LA

name for the SPOT sample report is C:\Spotcam\r epor ts\sampleDBreport.rpt.
The report appears in anew window and the menus and menu options in the main window change to reflect
SPOT’ s report editing functions.

View the SPOT Sample Report Objects

When you open the

SPOT Sample Report m

(or any SPOT rpt file), R p—

you are actually @1

opening atemplate of -~ N e R T W S B B SR FO B
user-defined report PATHOLOGY REPORT

objectsthat the program
uses to create the report e
output. Thecall outson p——
illustration of the SPOT < ref i DL s

identify the different A

objects used in the . . Run-Time lmage
Sthatie Text pon die Cuidae Report Data
cRTImaos 1

design of thisreport. e

Refer to the Defining —~ora s e —

Report Objects section

for descriptions of each B —

object.

Rexcovmmréndation

TIMTTAL U AMERAS = MM BT LB ML

Analysis
HTEnx

% SERENT = STRRLIG I %, W
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Run the SPOT Sample Report

Ch. 10 - Reporting

To run the Pathology Report for the John Rowland — colon image from the SPOT Sample Database, select
Run Reportfrom the File menu. The report sequenceis as follows:

1. The Run Report window prompts you to define the Output destination for the report. Select Preview

Window.
2. Click on Run.

3. Thereport then prompts you with the run-time text
prompts that have been defined for this report. Because
there are three run-time text prompts for the SPOT
Sample Report (i.e., to enter the information for the
Description, Analysis, and Recommendation fields),
you will be prompted to enter run-time text for each
field. Intheillustration at right, the run-time text has
aready been entered, but if you were reporting on the
image for the first time, you would see only the prompt.

Hurn Report El
Pt
i
I |
™ i
Hame: | J
Outged
™ Puinler % Praviews Window T Fis

™ Alow Muliple Recowds Hosmantally
[V low Mullipls Rsconds Verticaly

Click on OK at each window. Whenyou click on OK at _Cancel |
the third Run-Time text window, the report appears, as
shown below. _
4. Click on Closeto close the report 6‘, DIABNCSTIC
without saving or printing it. Refer '
to the Running Reports section for
more details. PATHOLOGY REPORT
hagor rabsr
meght, Br
BTk
phuamion
[~ Siodr e d

Analysis

e Tl

ez s LLrtali ol
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Description

Pt ritwae 8 ot et cha g S b 18 coren any eann n. Taebmsn el a1 ol 380 g b prol e R ared
mapanin T i dodwv oo sl T2 S0 n ool sbit. T e al ded reicies o efsbia 20 ind mas bl d o8
arddancy slucha mie haard do e stk o Pareyrs maasnareaske - 18 8 i, cnsfinakis e, oparils

A rd sriLa petes, ared Brpdrecybarie Late da byl g emars- | s than o s appan rafesn o limdtandaily
sureglinglinfmadays

Flveatedtrepanin TEa0J ngiml mastoarsd . Alpotieg | i NS i iy b igherrhian
AT 2 28 gl L L e T i 0 29 Pa s, Th canvel aliam eta b ghe 1o il en @)
It bt e aren T abraaiiam in pail erised s uwiadle m;:uw..ruunul B e P n (] b navclten dlin 2

thaupy

et adaninimeys casduabrgusy.

Fecommendsation

b i o i g el L

Sudina b damerobated thal alavaiadbaponie T ing et st uolabis 2 gin # sdan@ e groa pef
patiantr st boskiereabas guard Lordi sz avanty, fanpBe e abes nes 5 dgnfican difssncaa india
e BE a GETenany St by d e me o Tk ool on of | H 6N o 8 arfy Sonon any 30 glegnapiy, The

s 4 g Pl ] o o 0 e e O 5 o s | Do B LA o P D P B il Rl i L L

THGTTAL CAMFRAS = ol b v W o B

%, M LRSS 14
ol

User Guide to the SPOT RT Camera



Ch. 10 - Reporting

Creating a Report

To create anew SPOT report, select New Report from the File menu. The following changes take placein
the main window:

The report definition window appears as a separate window. If animage or image(s) were open, they
remain open.

The Object menu appears. Use these options to specify the fields, text, and images that appear in the
report.

The Attributes menu appears. Use these options to define the appearance and style of the report.
The View menu options change to reflect report definition function.

The Edit menu options change to reflect report-editing functions. These options are available only
after one or more report objects has been added to the New Report window.

é Note: When you move between an image window and the report definition window, the menu
options change accordingly.

This section isdivided as follows:

Working in Report M ode— general reporting features and functionality

Defining View Options—the view of the report definition screen

Defining Report Attributes —the style and appearance of the report

Defining Report Objects —the text, field, and image information that appearsin the report
Editing Report Objects — edit options for the report objects

Working in Report Mode

The report mode contains functionality that differs fromthe image capture and editing functionality. The
following isabrief overview of these features.

Cursor Functionality

Cursor functionality in SPOT reports varies according to which Object menu option is selected.
If None is selected, the cursor is a an editing tool for selecting, sizing, and positioning objects. When
creating new reports, None is the default option.

If areport object is selected, the cursor changes to a cross-hair icon for placing new report objects to
thegrid.

Sizing and Positioning Report Objects

When sizing and positioning areport object in the report window, you must first select the object by single
clicking onit. When an object has been selected, handles appear at the corners; for line objects, the handles
appear at each end. You can select multiple report objects by holding the mouse button down and dragging

the cursor around the objects. Handles appear around both objects. When selected, report objects can be
sized or positioned as needed.
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To size objects, move the cursor either to a point on the object’ s border or to one of the handles. The
cursor changes to a two pointed arrow

- Toresize one dimension of abox, position the cursor on avertical or horizontal line; click and
drag the side to the new size.

- Toproportionally resize abox, position the cursor on ahandle; click and drag the box to the new
size.

To position objects, move the cursor over the selected object. The cursor changesto afour-point
arrow. Click and drag the object to anew location. If an object is selected, you can use the arrow keys
to fine-tuneits position.

/ Note: When multiple objects are selected, they can be sized and positioned as a single object.

Using Right-click and Double-click Functionality
When you are in report mode, you can use the

right-click and double-click mouse functions as .FSEEIFI-‘]‘&;? i,a_,:ﬂn .

editing shortcuts.

Double clicking on areport object enables
you to edit the object’ s attributes— e.g., the
thickness of aline.

Right clicking (Windows)/ [Ctrl] clicking Bring to Fronk

(Mac) on areport object calls an object el

specific edit menu that contains both general Sendto Back

editing options and attribute editing options Select Al

specific to that object. Right clicking on an - Shanaral
Image object, for example, givesyou alistof 2 e e || AR
editing options, as shown at right. Copy to Clpboard Qe

Right clicking (Windows)/ [Ctrl] clicking Duplicats. .

(Mac) on thereport grid gives you three 8
options: Paste an object that you copied or | Shie
cut; Select All of the objects on the grid, or SRR o e s
Delete All of the objects on the grid. _ | it Peion Rigraiae, aid St }__G::;a:l

Refer to the Defining Report Attributes and
Editing Report Objects sections for more details.
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Defining View Options

The View menu provides you with eight options, each of which is described on the following pages.

Zoom

Zoom in or out to six different sizes. From the View menu, select Zoom and enter the desired
percentage.

Go to the first page in the report. (only available when multiple report pages have been created)

Go back one page in the report. (only available when multiple report pages have been created)

Go forward one page in the report. (only available when multiple report pages have been created)
Go to the last page in the report. (only available when multiple report pages have been created)

The report definition window includes an adjustable grid (i.e., the dots on the screen) to assist you
in placing and aligning report objects on the report page. By default, the grid is turned on. To

Grid Size  turn off or modify the grid, follow these steps:

Level
First Page
Previous
Page
Next Page
Last Page
Set Display
1.
2.
3.
4.

Set Object

From the View menu, select Set Display Grid Size.

Display Grid ="———H
[ &show Grid
) [«] &) Inches
Spacing: 020
- kd () Millimeters

(o] [

- To turn off the display grid, deselect the Show Grid box.

- To modify the spacing follow steps two through four.

Select either inches or millimeters.

Enter the spacing for the display grid. The number that you enter represents the space in
inches or millimeters between the dots on the grid.

- If the measurement is inches, enter a number between .04 and 10.

- If the measurement is in millimeters, enter a number between 1 and 25.

Click on OK. The display grid appears.

In addition to the display grid, you can define a second grid specific to report objects. The object
grid controls the movement of objects as you work with them on the display grid. When you

Grid Size gelecta report object and move it, the object automatically “snaps” to the nearest line in the
object grid, allowing you to more precisely align and arrange the objects on your report page.

1.

From the View menu, select Set Object Grid Size.

Object Grid [ ]

¥ Snap to Grid _
& Inches
g ing:  (UAEY = -
( pacing - :I © Millimeters

Cancel

If desired, check the Snap to Grid option.

Define the spacing for the object grid. In many cases, the object grid and the display grid
will have the same spacing. In other cases, you might not want the display grid to be as
finely spaced as the object grid (i.e., so the dots do not interfere with the view of the report
definition window).

- If the measurement isinches, enter a number between .04 and 10.

- If the measurement is in millimeters, enter a number between 1 and 25.

(The measurement values will convert automatically as you toggle between English and
metric units)

The default spacing value for the Object Grid is the last entered value.

Click on OK.
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Vertical Line

Horizontal Line

Show Tools object selec Arrow
Click on the Show Tools option mode (None)
to display afloating palette of
navigation buttons and report % -—| ]
Obj ects, as shown here. Rounded Box Ellipse
Refer to the Defining Report Objects Box D\f:] i B Text
section of this chapter for more
details. Freehand 5 ,ﬁ [:: Image
Defining Report Polygon AR AEAL s
Attributes

First Page Last Page
All of the general style and appearance Previous Page Next Page

options (report attributes) can be accessed

from the Attributes menu. Report attributes can be defined for an entire report or on an object-by-object

basis (see the Defining Report Objects section below).
When areport object is selected, the attribute is defined for the selected object(s) only.
When nothing is selected, the attribute is defined for all future, relevant objects.

The following sections detail each of the report attributes and the report objects that they affect.

Line Thickness
=——H
Thickness : E| paints

Colors

- Line

Colors

i~ Text/Lines

i~ Backgraund/Fil

Colar. | l:l
0K Eancell

Determine line thickness for the following report objects: Line, Horizontal Line,
Vertical Line, Arrow, Box, Rounded Box, Ellipse, Freehand, Polygon, and
Polyline.

1. From the Attributes menu, select Line Thickness.
2. Enter a Thickness value between .05 and 10 points.
3. Click on OK.

Define the foreground and background colors for all objects. Follow these steps:

1. From the Attributes menu, select Colors.

2. Define the Text/Lines color. This is the color of the text, the line, or the
border around a text/image box. The default foreground color is black. To
selecta color click on Color.

3. The next window varies, depending on whether you are using a Windows or a
Mac system.

- Windows allows you to select from a palette of colors or enter specific
HSL or RGB color values.

- Mac OS allows you to select from a palette ofcolors, enter specific RGB,
CMYK, HLS, or HSV values, and enter Internet specific colors.

- Define the Background/Fill color. This is the color that appears behind
text and in boxes. Lines and images do not display a background color.

4

Note: In order to define a background/fill color for a Box or a Rounded Box, a fill must be
selected. Similarly, in order to define a background/fill color for a text box, the background (see

Text Border, Justification, and Background below) must be set to Opaque.
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Box/Ellipse Fill

Box/Ellipse E3

= Fill Box/Ellipse

Pattern

%
NN
AESRREERRE

| E—

k>
Cancel

Image Border and Justification

Image
. ™ Border

Thickness: i’ points

i Justification
& Left/Top
£ Center
£ Right/Battom

Cancel

Arrow Size and Direction

Arrow

8

Head Size:

~ Direction -

) Tail to Head
| ) Head to Tail

Cancel I oK I

Text Font
Fomt
Ford Pt S
s gk
F!_ ~ [T -~
Ayl Albearatren [[F3
T ding Alesrstyes Syt Bold i
| £ iiad Edacke & Undieine
S annph
AsBbYyIz
Cae
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Define the appearance of the Box, Rounded Box, and Ellipse objects.
1. Specify whether you want a fill for the object.
- If you do not want the box to be filled (i.e., you want a transparent
box), click on OK.
- If you want to specify a fill pattern for the box, check the Fill
Box/Ellipse. The Pattern options appear.
2. Specify a pattern by clicking on one of the seven options.
3. Click on OK.

Determine the line thickness for image borders and define the justification of

the image within the display box. This option applies only to the Image

report object.

1. To create a border around the image, click on the Border box, and
enter a Thickness value between .05 and 10.

2. Select the Justification for the image. This value is the justification of
the image within its display box, not the justification on the report page.

3. Click on OK.

Specify the size of the arrow head and define the direction that the arrow
points.
1. To specify the size of the arrow head, enter a value between 1 and 10.
2. Specify the direction of the arrow:
- To draw an arrow starting tail first and finishing with the point
(head), selectTail to Head .
- Todraw an arrow starting point (head) first and finishing with the
tail, select Head to Tail.

3. Click on OK.

Define the appearance of the text for the Text, Date, and Time objects.

1. Selecta Font,a Font Style, and a point Size. The Sample box
displays a preview of the font.

2. Define any Underline effects.
3. Click on OK.
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Text Border, Justification, and

Background
Taxt="——F7—H
DBorder
[ ]

Justification

® Lett () Center () Right

Background
@ Transparent D Opaque
l Cancel ] [ oK ]
Title Options
Title

¥ Show Path for File Names

™ Show Extension for File Mames

ok I Cahcel

Time Options
Time

Show:
¥ Seconds

[ Miliseconds

Cahicel |

Defining Report Objects
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Define the appearance of the text boxes for the Text, Date, and Time
objects

1. Specify whether the text box should have a border. To add a border,
click on the Border box, and enter a Thickness value between .05 and
10.

2. Define the Justification of the text. This justification applies to the
position of the text in the box, not the position of the text on the page.

3. Define the Background. Select either Transparent or Opaque.
4. Click on OK.

Specify how the title of an image will appear on a report. This attribute
applies only to the Image Titlereport object. If you have not added an
image title to your report, the Title Options do not matter.

To display only the file name — e.g., Healthyl — leave both options
unselected.

To display the entire path for an image — e.g.,
C:\My Images\Cells\Healthy1 — check the Show Path for File
Names box.

To display the file name with the file type extension — e.g.,
Healthyl.jpg — check the Show Extension for File Names box.

To display the file path and the file name with the extension — e.g.,
C:\My Images\Cells\Healthy1.jpg — check both boxes.
Specify whether the Image Time report object will include seconds and
milliseconds in addition to the hour and minute.
To display only seconds, check the Show Seconds box.

To display seconds and milliseconds, check both the Seconds and
Milliseconds boxes.

All of the components of your report, including the formatting, text, images, and fields are known as
objects. Using the objects, you can specify the information that your report will contain, aswell as how the

report will work.

Y ou can, using run-time images, produce reports for images as they are captured. Thisisagood
option for situations where you are capturing many images in one sitting.

Y ou can produce reports for images that are saved to a SPOT database. Refer to Ch. 9 — Using SPOT
Databases for details on creating and modifying SPOT databases.

Y ou can produce ad-hoc reports for single or multiple saved images.
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Before discussing the individual report objects, review the following general procedure for inserting an
object into areport:

1. From the Object menu or by clicking on the appropriate Toolbox button, select the type of item (i.e.,
Lines, Connected Lines, etc...) that you want to add to theimage. The cursor’ s functionality varies
according to whether areport object type (i.e., line, text) is selected.

- If areport object typeis selected, the cursor changers to a cross-hair icon that is used to add new
report objectsto the grid.
- If Noneisselected, the cursor isaan editing tool that is used to select and position objects.

2. Usethe mouseto move the cross hair to the location where you want to insert the object.
3. Left-click at theinsertion point.

- If you selected a Line (unconnected line) or a Shape, hold down the mouse button and drag the
line/box to the desired size.

- If you selected any of the other report objects, the object will appear and you will be prompted to
enter the associated information (e.g., static text, the location of an image file, the database field,
etc...).

4. Onceit appears on screen, you can resize, reposition, and edit an object as needed.
- Resize - Select (click on) the object and drag the handles in the direction of the resize.
- Reposition — Left click and drag the object the new area.

- Edit — Select the object and choose an option from either the Edit menu or the Attributes menu.
Y ou can al'so edit an object by right clicking (Windows)/[Ctrl] clicking (Mac) on it.

For Connected lines use the following procedure. Select the appropriate Connected L ines object from
the Object menu, or on the Tools box button. Move the cursor to your first location. Left click and release,
and then move the mouseto create aside. Left click again to start anew side. Double click to finish the
polyline, polygon, or freehand shape.

Refer to the table below for descriptions of the SPOT report objects.

Select None when you want to use the cursor to edit and position the objects in your report.

None
Lines Unconstrained Line —Add a straight-line annotation to the report.
Horizontal Line - Add a horizontal line annotation to the report.
Vertical Line —Add a vertical line annotation to the report.
Arrow - Add an arrow to the report. Either select Arrow from the Object menu, or click on the
Tools box button. Left click on the report and drag toward the area that the arrowhead will point to.
Connected Polygon — Add a closed polygon to the report.
Lines Polyline — Add an open polygon to the report.

Freehand - Add a freehand line to the report.

Shapes Rectangular Box - Add a square cornered box to the report.
Rounded Box — Add a round cornered box to the report.

Ellipse - Add an elliptical object to the report. Ellipses are drawn inside of the rectangular area
that you define. Ellipses touch the top, bottom, right and left sides of this rectangle.
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Images Static Image
A static image is an image that you want to appear on all productions of the report. A logo is a

good example of a static image. To define a static image, follow these steps:
1. From the Object menu, select Images>Static Image.

2. Left click at the point on the display grid where you want to insert the Static Image box. As
you insert the box, you can also size it by dragging a corner or side.

3. The Static Image box then prompts you to enter the source for the image file. Select from
one of the three options:

- Currently Open Image
If you have more than one image open, select the image from the drop-down list.

- Image File
A file from disk. Either enter the file name and path, or click on the browse button (to the
right of the Image File box) to search for the file. If you select asequence file, specify
the image number (i.e., the order in the sequence) in the Sequence Index box. Note
that, if the Store Image in Report Template is selected, you can view the image from
within the report template as well as in the report itself. This feature allows you to
quickly generate printed reports, without having to first save the report to file and/or run a
preview report. Refer to Instant Reports in the Running a Report section of this chapter
for details.

- Database (Windows)
An image file from a SPOT database. In order to use an image from a database, that
must be open. If you are not sure of the Image ID, search the database and view the
results table — the image ID appears there.

4. Click on OK. The static image object (or the actual image if you checked the Store Image in
Report Template box) appears on the display grid, where you can move or resize the box.

When you run the report, the image is automatically proportioned to fit the dimensions of the box.

Run-Time Image
A run-time image is an image that is open at the time that you run the report. Run-time image
objects allow you to report on images as you
capture them, without having to save the images
to file or to a database.

To define a run-time image, follow these steps: Run-Time |ITIE§E g|
1. From the Object menu, select Images>Run- -

Time Image. _ _ _ Oftset fram Top .

2. Leftclick at the pomt the on the dlsplay grid Image e m Z‘
where you want to insert the Run-Time
Image box. As you insert the box, you can
also size it by dragging a corner or side. Ik Cancel |
The Run-Time Image window prompts you
to specify the image.

3. Specify which image (if you have multiple
open images) will be the run-time image. The entry in the Offset from Top Image Window
box defaults to 0. If you have only one image open, click on OK.

If you have more than one open image, you will need to specify the number for that image.
For example, if you have five open images, there are five values, from 0 — 4 that correspond
to the images, as illustrated in this cascaded view of multiple image windows: If you have
multiple open images, selecting a cascade view of the images can help you to determine the
proper number. To do this, select the Cascade option from the Window menu

4. Click on OK. The Run-Time image box appears on the display grid, where you can move or
resize the box. When you run the report, the image is automatically proportioned to fit the
dimensions of the box.
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Report Image 4

magesikidney. bmp

Report Image 3
Report Image 2

Par's imagesihybridcirouit bmp

P ¥

W CPal's imag Fim p b

Report Image 1

Report Image 0

/ Note: Offset isrelated to the current order of any cascaded images. In other words, if you select
an offset value, and then change the order of the image cascade (i.e. which image lies on top of
another) the offset value will not reset. Instead, a different image may be selected by virtue of the

offset.
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Images
(cont.)

Selected Image
The Selected Image options allows you to select one or

multiple images to be included on a report at the time
that you run the report. Selected images can be:
Single or multiple open images
Single or multiple images from file
Single or multiple database images
To define a selected image or images, follow these
steps:

1. From the Object menu, select Images>Selected
Image.

2. Leftclick on the point in the display grid where
you want to insert the selected image.

3. Size and position the image box as desired.

4. Add any additional report objects needed to
complete the report.

5.  From the File menu, select Run Report.

6. Select the report template either from the
Currently Open Template, or from File.

7.  Select the Output format. The default choice for
running a report is to use the Preview Window,
which allows you to view the report before saving
or printing it. For more details on the Run Reports
options, refer to the Running Reports section of
this chapter.

8. Click on Run. The Selected Images window
appears.
9. Define the Selected Images.

- Top Open Image — The report displays only
the top- most image, if multiple images are
open.

- All Open Images —The report displays all
open images.

- Image File(s) — The report displays the
image file or files selected from disk. When
you check the Image File(s) option, and click
on OK, the Report Images window appears
for you to select one or more images to be
included in the report. To individually select
multiple image files, hold the [Ctrl] key and
click on each file.

- Database (Windows) — The report displays
one or more images from a database. When
you check the Database option and click on
OK, the Database Searchwindow appears.
Add search conditions and ordering criteria,
as needed, and click on Search. The report
displays the Search Results. Refer to Ch. 9
— Using SPOT Databases for detailed steps
on how to define search and order
conditions.

10. Click on OK.
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RunReport=————1§

Report
@) Currently Open Template :
Title:  [new report 1 =]

) File:
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Dutput
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Select Report Images

Image Source
e Top Open Image Window " Fila)
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Text Static Text
Use the Static Text option to add text that will be the same for all of the images in a report. Typical
static text fields include:
The title of the report
Report field headings
To define Static Text, follow these steps: Tast b4
1. From the Object menu, select Text>Static Text. T
2. Leftclick at the point where you want to insert the text.
The program prompts you to enter the text. You may
also include variables in the Static Text box that will be
recalled when the report is run.
3. After you have entered the text, click on OK. The
Static Text appears in a box.
4. To edit the text, double-click on the box. The Static
Text box reappears for you to modify the text.
Run-Time Text
Use the Run-Time Text option to define the data entry prompts that
will appear when you run an image report. For instance, if a static
field on your Blood Samples report is Blood Type, you can define a
Blood Type? Run-time field that prompts you to enter the blood type
for each sample, as the report is run.
To define Run-time Text, follow these steps:

1. From the Object menu, select Text>Run-Time Text.

2. Leftclick at the point where you want to insert the text. The —
program prompts you to enter a prompt and default run-time I ]
text. Dataut Text

3. Enter the Prompt. When you run a report on an image, you
will be prompted to enter information for the prompt.

5. Enter the Default Text, if desired. The Default Text field is
useful in cases where the same item is entered for multiple [T
image reports. For example, one lab technician might have
drawn the sample for numerous blood samples. In this case,
you could enter this technician’s name as the Default Text.
You may also include variables in the Run-TimeText box that
will be recalled when the report is run.

4. Click on OK. The object displays on the report grid.

5. To edit the text, double-click on the box. The Run-Time Text
dialog box reappears for you to modify the text.

Page Number
Add a page number to a report page.

Page Count

Add a display of the total number of pages in your report.

Record Number

Add the number of the record (selected image/s) to the report. When you run the report, the number for
each record is displayed on the page.

Record Count

Add the total number of records (selected image/s) in the report. When you run the report, the Record
Count appears on each page.

Report Date

Insert the current date in your report.

Report Time
Insert the time that you ran the report.

Run-Time Text——H

D
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Image Date
Include the date that an image was captured.

1. After you have inserted an image in the Report, select Text>Image Date from the Object menu.
2. Left click at the point where you want the Image Date to appear. The ImgDate box appears on the
display grid.

The number following ImgDate is associated with the image or images in your report. Thus, if the
report has more than one image, the program prompts you to define the image that the date should be
associated with.

3. Enter the Report Image Number. When you insert images, the program automatically assigns it a
number. The first image you insert is 1, the second image 2, etc...

4. Click on OK. When you run the report, the image date displays.

Image Time
Include the time of day that an image was captured.

1. After you have inserted an image in the Report, select Text>Image Time from the Object menu.
2. Leftclick at the point where you want the Image Time to appear.

The number following ImgTime is associated with the image or images in your report. If the report has
more than one image, the program prompts you to define the image that the time should be
associated with.

3.  Enter the Report Image Number.
4. Click on OK. When you run the report, the Image Time displays.

Note: For the Image Date and |mage Time objects, the date/time that appears here varies
according to whether the file was transferred across a network, and whether thefileisa SPOT
database image. Refer to the Image Date/Time section of Ch. 8 for more details.
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Image Title
Insert the file path and name that is associated wth an image.

To insert the Image Title, follow these steps:

1. After you have inserted an image in the Report, select Text>Image Title from the Object menu.

2. Leftclick at the point where you want the Image Title to appear.
The number following ImgTitle is associated with the image or images in your report. If the report has
more than one image, the program prompts you to define the image that the title should be associated
with.

3. Enter the Report Image Number.

4. Click on OK. When you run the report, the file and path for the image displays.

You might have to resize the ImgTitle box to display the entire file path.

Image Memo
Insert the memo that you entered for a TIFF, JPEG, or SPOT database image. Follow these steps:

1. After you have inserted an image in the Report, select Text>lmage Memo from the Object menu.

2. Leftclick at the point where you want the Image Memo to appear. The number following ImgMemo is
associated with the image or images in your report. If the report has more than one image, the
program prompts you to define the image that the memo should be associated with.

3. Enter the Report Image Number.
4. Click on OK. When you run the report, the memo displays.

Image Sequence Index

Insert the number of a specific image when reporting on an image sequence file.

Image Sequence Size

Add the total number of images in the sequence to the image.

Image Sequence Elapsed Time

Insert the elapsed time between two images. When you run a report that contains the Image
Sequence Elapsed Time, the program prompts you to specify both the Reference Image Index
Number and the sequence number of the image you are reporting on. The Reference Image Index
number is any number within the image sequence, typically one that precedes the image being
reported on. If you specify a number that comes after the image that you are reporting on, the
elapsed time will be a negative value.

Database Record ID (Windows)

Include the record number of a database image in your report. The Database Record ID can only be
used with run-time or selected images.

To insert the database record ID for a database image, follow these steps:
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1. After you have inserted a database image in the Report (either as a run-time image or a selected
image), select Text>Database Record ID from the Object menu.

2. Leftclick at the point where you want the record ID to appear. The DBReclD box appears on the
display grid. The number following DBRecID is associated with the image or images in your
report. If the report has more than one image, the program prompts you to define the image that
the database record should be associated with.

3.  Enter the Report Image Number.

4. Click on OK. When you run the report, the record ID of the database image displays.
Database Field Name (Windows)

The Database Field Name and Database Field Entry objects allow you to run reports that parallel

some or all of the information from a SPOT database. Use the Database Field Name object to insert a
text/numeric or lookup field from an open database.

1. After you have inserted a database image in the Report (either as a run-time image or a selected
image), select Text>Database Field Name from the Object menu.

2. Leftclick at the point where you want the field name to appear. The program prompts you to
select the field that you want in the report.

3. Select an entry from the Field drop-down list. The drop-down list options are generic i.e.,
Text/Numeric — 1, Text/Numeric — 2, etc....

Click on OK.

5.  Ifthe report has more than one image, the Image Number dialog box prompts you to define the
image that the database field name should be associated with.

6. Enter the Report Image Number.

7. Repeat steps one through seven to add additional database fields to the report.

Database Field Entry (Windows)

The Database Field Name and Database Field Entry objects allow you to run reports that parallel

some or all of the information from a SPOT database. Use the Database Field Entry object to insert
the data from a text/numeric or lookup field.

To insert a Database Field Entry in your report, follow these steps:

1. After you have inserted a database image in the Report (either as a run-time image or a selected
image), select Database Field Entry from the Object menu.

2. Leftclick at the point where you want the field name to appear. The program prompts you to
select the field that contains the entry (data) that you want to appear in the report:

3. Select an entry from the Field drop-down list.

Click on OK. The box at right appears.

5. Ifthe report has more than one image, the program prompts you to define the image that the
database field entry should be associated with.

6. Enter the Report Image Number.
7. Click on OK. When you run the report, the database field entry displays.
8. Repeat steps one through seven to add additional database field entries to the report.

User Name User Name — Add the user's name to the image. This defaults to the user who is logged on the
computer.

Editing Report Objects

Once you have created areport, you can edit the report objects as needed. There are three basic waysto
edit areport object:

Use the Attributes menu - The Attributes menu, as noted in the Defining Report Attributes section of
this chapter, allows you to either set the attributes for adding specific types of objects, or to select
existing objects and modify them as needed. Refer to the Defining Report Attributes section for more
details.

Use the Edit menu - The Edit menu contains general editing features such as Undo, Copy, Cut, Send
to Back, etc...

Right-click (Windows)/[Ctrl] click (Mac) on thereport object - Right clicking/[Ctrl] clicking on a
report object brings up a customized editing menu that contains both general editing commands and

the attributes that can be edited for that object. Refer to the Working in the Report Mode section for
more information on the right click function.
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The Edit Menu

The Edit menu provides general editing features for arranging, copying, and sizing report objects. Edit
menu options are active only when areport object is selected. The following sections describe each of the
Edit menu options. Asisexplained in the sections below, not al of the options are available at all times.

Undo
Bring to Front
Move Forward

Move
Backward

Send to Back
Select All
Unselect All
Delete
Delete All

Copy to
Clipboard

Cut

Paste

Duplicate

Set Position,
Alignment,
and Size

204

Undo the last action. The Undo feature allows you to undo up to ten actions.
Bring a selected object in front of all other objects.
Bring a selected object one layer forward.

Send the selected object one layer back.

Send a selected object behind all other objects.
Select all report objects.

Unselect all report objects.

Delete the selected object(s).

Delete all of the objects in the report.

Copy the selected object(s) to the Windows clipboard. You can then paste the object(s) into:
A new SPOT report

A different location in the same report
This feature is particularly useful when you are creating a new report and want to use objects from an
existing report.

Cut the selected object(s) for pasting into a new report or to a new location in the existing report.

Paste the object that you cut or copied to its new location.

Create additional copies of a report object. To duplicate a report object, follow these steps:

1. Select the object(s) that you want to duplicate.

2. Select Duplicate from the Edit menu. The program prompts you to enter the number of duplicate
copies.

3. Enter the number of copies, and click on OK.

4.  The duplicate object(s) appear at the top of report window.

The Set Position, Alignment, and Size option
allows you to specify precise sizing and
position values for single or multiple selected
report and annotation objects.

The Position options enable you to:

Pasition, Alignment, and Size

— Pasition

Align top/bottom edges of multiple objects. Horizantat ISpecif_l.J Left =] Let [2a10
Align left/right edges of multiple objects.

. . . ertical: IW ‘I TG |44.19
Align the centers of multiple objects.
Center an object(s) on the page. —Size
Enter exact values in inches or millimeters Horizartal: |No Change i
o position the object. Verical | No Change =] Hea[Eres

The Size options enable you to enter:

Exact width/height in inches or millimeters ™ Inches 1 Milimeters
for one or more objects.

Set the width/height dimension for multiple

o ]

LCancel |

objects the to smallest or largest object’s
value in inches or millimeters.
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Add Page Add a page to your report. When you add a
page, the program prompts you with the Add
Page dialog box: AddFage —H
== daje =——
1. Specify whether the page that you want to 9F =
add will be inserted Before or After a @ Before () After
specified page. R D@
2. Specify the Page Number that the
additional page will precede or follow. cancet J[[__ox_]
3. Click on OK.
Delete Page Delete a page from your report. When you select the Delete Page option, the program prompts you to
specify the page number.
Add Static Add a static image object to the report. Refer to the Static Image object description in the Defining
Images Report Objects section above for details on this process.
When you run a report with multiple run-time text
OT':_der I_T_un; prompts (see the Defining Report Objects section),
Ime 1ext the prompts, by default, appear in the order that -
Prompts you defined them. Use the Order Run-Time Text Run-Time Text Prompt Qrder
Prompts option to rearrange the order as needed. Prompts
To re-order the run-time text prompts for a report, R
follow these steps: Patient nams
1. From the Edit menu, select Order Run-time
Text Prompts. The current order of the run-
time text prompts displays.
2. Click and drag the prompts to rearrange them
in the desired order.
3. Click on OK. When you run the report, you ==
will be prompted to enter the run-time text in
the newly defined order.
Running a Report
To run a SPOT report, follow these steps:
1. From the File menu, select Run Report. Run Report =
Y ou can either run an open report or a Report
report from file: !:l Currently Open Ternplate:
- Currently Open Template . R ... .ot )
If more than one report template is _
open, select from the drop-down QO File:
list | |
- File Output
Either enter the file name and path D Printer !:l Prewiew Window D File
for the report that you want to run,
or click on the Browse button to |:| Allow Multiple Records Horizontally
the right of the Name box to search B allavw Multiple Records Yertically
for the report file.
2. Select the output format for the report.

- Printer —Thereport is sent directly to the printer. The program first prompts you to select a
printer/define print settings. Refer to Ch. 11— Printing Images for details on printing from the

SPOT program.

- Preview Window —Thereport is displayed on screen, whereit can be viewed, printed, and/or
saved. If you have not run any previous reports, thisisthe default option. Otherwise, the program
defaults to the output format for the last run report.

- File—=Thereport is saved directly to afile directory asaRun Report (.rpd) file. The program
prompts you for the file location. The report can be opened for viewing or printing at alater time.

The output options are discussed in more detail in the sections below.
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3. Specify the Allow Multiple Records Horizontally and Allow Multiple Records Vertically options.

When areport contains multiple Selected Image objects, SPOT separates each image with a page
break: the report displays only one image per page. The Allow M ultiple Records Horizontally and
Allow Multiple Records Vertically options alow you to display multiple images on a page for cases
such as areport on a database or a sequence imagefile.

- Todisplay multiple
imagesin arow, e
check Allow
Multiple Records
Horizontally.

- Todisplay the
multipleimagesin a
column, check
Allow Multiple
Records Vertically.

- Todisplay the
imagesin rows and
columns, check both
options.

In addition to selecting these options from the Run Report dialog, you can select them from the
Preview window (see Previewing a Report below)

Click on Run. The promptsthat you see depend on the type of report objects that you defined. Refer
to the Defining Report Objects section in this chapter for more information.

Previewing a Report

When you run areport in the Preview Window, the report appears with a navigation toolbar at the bottom
of the preview window, as shown here;

Hl <| >| H ™ Allgw Multiple Records Horizontally —— |__I2E'E'5’é = Brint | C e | Close |

¥ &llow Multiple Fecords Yertically
Pange: I fi A

From left to right, the toolbar buttons are as follows:

Navigation arrows - Move forward or backward in a multi-page report, or to the first page or last
page inthe report.

Page display — See which page of the report you are viewing.

Allow Multiple Records Horizontally — Display multiple selected imagesin arow.
Allow Multiple records Vertically— Display multiple selected images in acolumn.
Zoom — Zoom in or out on thereport. There are six options.

Print — Print the report without saving it.

Save — Save the report as a Run Report (.rpd) file.

Close— Close the report preview without printing or saving it.

Printing a Report

When you run areport with an output to Printer, the program prompts you to enter print information:
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Follow these steps:

1

g &~ wDN

Select the printer.

Click on Propertiesto define the printer’ s properties, if needed.
Specify the page rangeif you are not printing an entire report.
Specify the number of copies.

Click on OK.

Saving a Report to File

When you run areport with an output to File, the program prompts you to save thefile. Follow these steps:

1

When saving anew report (.rpd file type), SPOT

prompts you with the default file location—i.e.,
C:SpotCam\Reports folder (Windows) or o LT S
Users\Shared\SPOT Files\Reports(Mac) . Either
save to the default location or specify anew location. If
you plan to save many reports without compressing the
image files, you should save them to aJaz drive or to a
network drive.
Fla game [ Eo= ]
/ Note: Mac userswill seethe.rpd file type e | T = el
extension only if the Add Extensionsto File I N i
Names on Save option is selected on the Sanpeession [~ Lossieas
Preferences window. A HE

Enter afile name for the report.

Define the JPEG Compression for the image(s) in the report. The Use JPEG2000 Compression for
Images box is checked as adefault. To select any other compression format, check its corresponding
box.

For JPEG2000 format,

Lossless will give you the truest reproduction of data, but will also create the largest file size for any
JPEG2000 compression scheme. Typical compression ratios range from 2:1 to 3:1.

Lossy will compressthefileto alevel specified by the user through acompression ratio. The larger
thisratio, the smaller thefile, but also the greater chance that some digital information will be
compromised. Lossy compression can achieve file compressions of up to 100 times smaller file size
than lossless, yet still provide good resolution. (see examples at end of chapter)

For JPEG format,

A value of 1 isthe most compressed. File size andimage resolution are decreased to the maximum
extent.

A value of 100 is non-compressed. File size remainslarge and the image resolution remains high.

Click on Save. Y ou can now use the SPOT program to open and view the report at alater time.
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Instant Reports

To quickly preview and print asimple report, without first running a preview report or saving the report to
file, usethe new Store Image in Report Templatefeature. The Store Image in Report Template feature
allows you to view a Static Image report object in the report template: you do not need to run apreview
report to see what the final printed product will look like.

Follow these steps:

1. Openanew report template. From the File menu, select New Report.

2. Addareport image that to the template. From the Object menu, select Images>Static Image. Left-
click and drag the cross-hairs cursor to size and position the Static Image box. When you release the
button, the Static | mage window appears.

3. Select Filefor the Image Source. Click on the button to the right of the Name box to select an image.

4. If you have selected a sequencefile, specify the Sequence Index —i.e., the number of theimagein the
sequence.

5. Ensurethat the Store Image in Report Template box is checked.

6. Click onOK. The Static Image appearsin your report, where it can be sized, positioned, or annotated
as needed.

7. Add additional static images as needed. Follow steps one through seven.
8. From the File menu, select Run Report.

9. For the Output Destination, select Printer.

10. Click on Run.

Distributing Reports

If you intend to distribute SPOT image reports to people who do not have the SPOT program, we
recommend that you purchase Adobe Acrobat. Using Acrobat, you can convert the SPOT report (.rpd) files
to PDF files, which can be distributed to users who do not have the SPOT software. They can view the
reports with the free Acrobat Reader software, which isincluded on the SPOT software CD. The latest
version of the Acrobat Reader can also be downloaded from the Adobe’ s web site www.Adobe.com.

Mac users may be able to use the Acrobat writer feature inherent in the Mac OSX version of Apple's
operating system to generate PDF files without having to purchase Adobe Acrobat.

File Compression Comparison
Using JPEG2000 and various compression values

The following table indicates differences in image quality for image files saved in different compression
levels using the JPEG 2000 format. Saved imagefile sizes are listed in the rightmost column.
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File Compression
Format

Captured Image after
compression (Cropped area

Resulting Full Image File Size

JPEG2000
Lossless

2,500,00 bytes

JPEG2000
Lossy 1:1 ratio

1,600,000 bytes

JPEG2000
Lossy 10:1 ratio

568,000 bytes

JPEG2000
Lossy 100:1 ratio

64,000 bytes

JPEG2000
Lossy 1000:1 ratio

1,200 bytes
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Ch. 11 - Printing Images
INtroduction.............cccccoviiiiiciccce 211

Printer SEtUP.......cvvveiiiiieiiceee e 211 2 Pprinta single image... p. 212

) 212 ) . .
Printing a Single Image..............ccccccoveuee. 212 < Print multiple images on one page... p.212
Printing Multiple Images on aPage........ 212 2 Addimages from file and/or SPOT database
Printing Sequential Images...............c....... 214 images for printing... p. 212

2 Arrange how multiple images appear on the
page... p. 214

2 Print an image sequence... p. 214

Introduction

The printing features in the SPOT program fall into two categories:
Printer Setup - The standard Windows dialog boxes that are used to specify:
- Printer and setup

Page setup

- Orientation

- Paper size and source.

Print - The SPOT printing options allow you to print one or multiple diagrams on a page.

Printer Setup

After you have installed and setup your printer, the procedure for setting up and configuring a printer in
SPOT isthe same asin any other Windows program.

#  Note: Because theinformation contained in this section is standard Windows functionality, the
options are not discussed in detail. For more information on Windows printing features, refer to the
Windows on-line help.

To choose and configure a printer, follow these steps:

1. Choose a printer. From the File menu, select Printer Setup. The Page Setup window appears. To
select the printer you want to use, click on the Printer button at the bottom of the window. The
program prompts you to select a printer.

2. Modify the default settings of the printer, if necessary.

Click on Properties. From this point you can modify printer specific options such as color settings,
fonts, graphic settings, etc... The printer properties window and the available options will vary
according to the printer that you are using. Refer to the on-line help or your printer’s manual for more
information. When you finish entering the property settings, click onOK.

Click onOK. The program returns you to the original Page Setup window.
4. Definethe page setup that you want to use for the image(s).
Thisincludes the page orientation (portrait or landscape), paper size, paper source, and margins.

5. Savethe page layout specificationsthat you entered.
Click on OK.

/ Note: You can also access the Page Setup screen fromthe Print screen (i.e., Fromthe File menu,
select Print, and click on the Setup button.
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After you have defined the printer and page layout, you are ready to print. With the SPOT software, you
can print a single image to a page or you can print multiple images on a page for comparison or display.

Printing a Single Image

To print asingle image from the SPOT software,

follow these steps:

1. Either select Print from the File menu, or click
on the Print toolbar button. The Print window
appears with a preview of the active image.
The Print window displays the following
information:

- Printable Area: The printable dimensions
of the page.

- Top Image: The position and size of the
top-most image (if more than one image
will be printed on the page). They are:

L eft - The distance between the left
side of the printable area and the | eft
side of theimage.

Top - The distance between the top of
the printable area and the top of the
image.

Width - The width of the image.
Height - The height of theimage.

Print - EPSON Stylus Phato 700 k3

Page: | of 1

Pk able frex: B253 10315
Top Image Left nae ‘Width: 8268
Topg 2175  Height 5200

& Inches
 Mlimatess

... Rt Aaange., |

2. Check either Inches or Millimeters to specify the units of measurement.

3. Adjust the size of the image:

a) Position your cursor on aside or acorner of theimage. The cursor turnsinto atwo-ended arrow.

b) Using thetwo-ended arrow cursor, dragaside or corner to enlarge or reduce theimage. The
resized image maintains the height to width ratio of the original image.

4. Adjust the position of theimage.

a) Position the cursor on theimage. When on theimage, it appears as afour pointed arrow.
b) Left click and drag the image to the desired location.

5. Click onthe Print button. The Printing dialog box displaysthejob. To stop the print job, click on the

Abort button.

Printing Multiple Images on a Page

The SPOT program also enables you to print multiple images on asingle page. The additional images do
not need to be open; you can add additional images from afile directory or a SPOT database.
To add and arrange multiple images for printing, follow these steps:

1. From the File menu, select the Print option. The currently open, selected image appearsin the Print

window.

2. Add an imageto the page for printing. Follow these steps:

a) Click onthe Add button. The Add Image window appears.

b) Select theimage that youwant to add. Images can be added from one of three places:

212
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Froma Currently Open Image— Add one
or all of the currently open images. Select
either the desired image or <All | mages>
from the Title drop-down list. Ensure that
you enter the Sequence Index (i.e., the
number of the image in the sequence) if you
are adding an image from a sequencefile.

From an Image File— Add afile from disk.
Check the Image File option, and click on
the square next to the box. Browse for the
desired image, and click on Select. Ensure
that you enter the Sequence Index(i.e., the
number of the image in the sequence) if you
are adding an image from a sequencefile.

Add Image

r—Image Source

& Curently Dpen Document:

Sequence Index: |5

" File:

Hame: I J
Sequence |ndes: I

" Databaze:

Image 10 I

v Auto-Arange Images

0k I I:anc:ell Help |

From a SPOT Database — Add an image file from an open SPOT database. To add an image
file from a SPOT database, you must know its Image ID number. After you have determined
the number, check the Database option, and enter the ID number.

c) Settheauto-arrange option. If you check the Auto-Arrange Images box, the SPOT program

automatically sizes and positions the imagesto fit on the print page.

d) Clickon OK. The program adds the images to the print page and returnsto the Print window.

The images appear in the preview box.

If you selected the Auto-Arrange Images option, the images will be arranged in a print-

ready format. Click on Print to print the page.

If you did not use the Auto-Arrange | mages option, the images will be stacked on top of
each other for you to arrange. Go to step 3 for details on manually arranging the images.

To add additional images, repeat step 2.

To arrange how multiple images will appear on the page. Follow these steps:

a) Click onthe Arrange button. The Arrange I mageswindow

appears.
b) Select the number of row(s) and column(s). Asnangemert
c) Enter the Spacing between the images on the printout in B e
inches or millimeters. B :I ek
d) Select Apply to all pagesto make the arrangement Spacing
applicable to every page of a multi-page report (This oo =] i+ Inchles]
checkbox will not appear for a single page report). - =1 Millirneted(s)
e) Click on OK. The Print screen reappears with a preview i
of your print arrangement. The screen capture at right l oK | Cancel |

illustrates four images arranged in atwo row, two-column

format.

Arrange Images -

The SPOT program automatically resizesimages to fit on the page, so you can add multiple images
without having to resize them. For example, if you add five images, the preview will show six images
(the original and five added) of equal size, distributed proportionally across the page.

/ Note: You can reposition and resize

multiple images on the preview page,
just as you can with a single image.
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From the print screen, you can:

Click on Print to print the page.

Add an image as described in step two.
Delete an image by selecting it and
clicking on Remove.

Reposition and/or resize the images as
described in the previous section.

Use the Page drop-down list to navigate
to adifferent page view (when printing
multiple pages.

Printing Sequential Images

The procedures for printing sequential images in the SPOT
software are identical to those described in the Printing
Multiple Images on a Page section (see above), with one
exception. When you select the Print option for a sequential
image file, the program prompts you to specify the image(s) in
the sequence that you want to print, as shown at right.

If you select All Imagesin Sequence and click on OK, the 1
program prompts you to specify the number of images per

page.
If you select Specified I mages, you can select either a

single image or multiple images. Separate multiple images with
commas and/or dashes—e.g., 1, 2, 3;
1-3;0r 1, 2, 3-6.

Ch. 11 - Printing Images

Frink - %, G2 D0ps el Prink |
Pae [6 =] ol 20
2 uf
E‘|||:| Selup..
12
L &= |
Hele:
Puniabde Srax 794 5 1065 & 1ok
Top Imegs Lt 39 Tox 535 Wikt
‘Widh: 336 Height: 5.30 L
Aot | R | Aiape

Print:

" All Images in Sequence

i+ Spacihed Sequence Images:

[ ok ] Ccancel |

Print Images

Images per Page [E =

| 0K l L'.ar'u:el|

User Guide to the SPOT RT Camera



Ch. 12 - Taskbars

Ch. 12 — Taskbars
INtrodUCHION. ....c..veiiiiiciieee e 216

Developing aTaskbar ...........c.cccoovviininnnenne. 216

Accessing the Setup window .................. 216 < Three ways to access the Taskbar Setup

Developing the Taskbar for the first time 217 Window...p. 216

Modifying the Taskbar Appearance............. 219 - Adding buttons to the taskbar...p. 217
Taskbar Size and Location........................ 219
Saving the Taskbar............ccccoiiiiiiiinnnne. 220 < Modifying the look and function or taskbar

buttons... p. 218

Deleting taskbar buttons... p. 219

Modifying the taskbar to view it more clearly or
to create more space on the computer

screen... p. 219

< Why some of the taskbar buttons don’t seem to
work... p. 219

< Autosave feature of Taskbar... p. 220
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Introduction

SPOT software allows you to customize your program by devel oping a Floating Taskbar containing
timesaving onscreen buttons that can initiate functions or start amacro. The Taskbar serves as an onscreen
repository of the functions or Macros that you commonly use in your imaging/post processing work, where,
with asingle click, those functions can be easily initiated without searching through dropdown menus.

Asan example, let’s assume that you commonly need to Open image files, Save image files, add image
borders, cut objects from images, use Annotation Tools, and/or run your favorite Macro program.

Y ou can develop ataskbar with buttons that give you quick access to all of these functions and Macro
programs. It might look like the taskbar below.

Fiadsd | Pasas | Chaa | Eosiac | Fiiotwindon
= g Fasdtat Fsaddoa

Developing a Taskbar

Accessing the Setup window

Developing ataskbar involves adding, deleting or modifying function buttons or macro buttons on the
taskbar. All of these options are available in the Taskbar Setup window. Y ou may access the taskbar setup
window in one of three ways. The first method is only available the first time you develop the taskbar (or

if you have previously conmpletely deleted the buttons on an existing taskbar). The second is available
either the first time you devel op the taskbar or to modify an existing taskbar. Thethird is available only
after you have devel oped and have opened a taskbar.

1. You may access the taskbar through the View dropdown menu. Thefirst time you select Show

Taskbar through the View menu, two events will occur in rapid succession. First, an empty
taskbar window will open on the screen.
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Almost simultaneously, the Taskbar Setup window will open. Again, this only happens when the
taskbar is*empty”, without any functions or Macros assigned to it.

Taskhar Setup El
Buttons
!
Adg | (2= ]
Apargement |0 JCMHEE
] O, .:..ln.'tl‘l | Hedp

2. Analternate approach for developing your first taskbar involves selecting Taskbar from the
dropdown menu under Setup. With this approach, the Taskbar setup window isimmediately
opened and is ready for the user to develop the taskbar. The floating taskbar will not
automatically appear using this approach.

3. Thethird method for accessing the taskbar setup window requires the taskbar to be open onscreen.
Place the cursor on the taskbar title bar and right click. A popup menu will appear. Select setup
from the menu and the taskbar setup window will appear.

Developing the Taskbar for the first time

From the setup window, begin by pushing the Add button on the Taskbar Setup window. Another window
will open named the Taskbar Button screen. This screen offers all of the functions that can be applied to
the Taskbar. Additionally, the screen allows for the selection of apreviously developed Macro as a Button
on the Taskbar.
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For example, the first function added to the taskbar might be the image rotation function. In order to add
this function to the taskbar, select “ Rotate Image Left” from the Edit Image menu in the Taskbar button

window.

Buttons

e e

ApsngEment :I]_J coluran|s)

¢m|

% Merm Command

= EditImage
Unda
Copy 1 Chpbosd
Fesze Image
Rotate Image Fight

Fip Hoionlal
Fip Image Vestal
Crop image

& Adgnt AGE

+ Al HSL

+ At HSY

+ Filley

Moo Fie

i

il

Budion Test [Flotabe Image Left

BubonCoke. | [ | FomtSoe 10 =]

I Bod [ s
™ Underine

i | [
DF. Careel |

Hebo |

Note that the button text box defaults to Rotate Image Left. Y ou may customize this button name to
whatever you choose without changing the function of the button itself.

Next, select the color of the button background and the text along with the font size and style from the
options available at the bottom of the taskbar button screen.

Click the OK button and the first function will be added to the Taskbar Setup window.

Taskhar Setup

Meni Lomimand Holale Baags Lall: "Holale lmegs Lell"

Add | Modw | Dol |
Awudrjcﬂwﬂsl
o | coes| b |

Then, if you click OK on the Taskbar Setup window, your first Taskbar button will be added to the taskbar.
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Continue to add buttons to the taskbar in the same fashion until you are satisfied that you have added all of
your favorite functions.

/ Note: The Macro taskbar pushbutton uses a defined computer path to search for the stored Macro
file. If you decideto relocate the Macro file, you must update the taskbar button by redefining the
path.

/ Note: You are limited to a taskbar with 50 buttons.

Modifying the Taskbar Appearance

After developing the taskbar, you may choose to modify its appearance by changing button colors, button
names, text fonts, the position of the buttons on the taskbar, or the appearance of the taskbar.

Any of these changes can be easily accomplished through the Taskbar Setup window. Simply select the
function or macro that you wish to change by highlighting it from the list. Then select the modify button,
make the changes using the same procedures you used to develop the buttons originally. Click the OK
button when you are finished and the Taskbar will be immediately modified.

Y ou can change the relative position of the buttons on the taskbar by simply highlighting the function and
moving its position up or down on the Taskbar Setup screen. Additionally, you may change the number of
columns that the taskbar window is divided into using the column feature in the taskbar setup window.

/ Note: If you choose a number of columns that does not divide equally into the number of functions
and macr o buttons you have developed, the grid of the floating taskbar window will automatically
fill the “ extra boxes” with non-functional buttonsin the default beige color.

Y ou will notice, at times, that the font on certain buttons will appear faded. Thisindicates that the
particular function is not available due to other circumstances present at the time. For example, if an image
has not been captured yet, certain edit features will not be available. However, as soon asanimageis
acquired, the font on those buttons will become more contrasted to the button color, indicating that the
function is now available.

/ Note: Until you select annotate, any buttons that relate to annotation will not be functional, even
after you have captured an image. Once you select annotate from the drop down menu or asa
taskbar button of its own, the annotation function buttons will become functional.

Taskbar Size and Location

As an onscreen tool, the taskbar window can “float” on the screen in front of any open image windows
(captured or Live images). The position of the Taskbar is not arbitrary, but instead can be set by the user.

If the taskbar hinders your viewing of any images, you can do one of four things: modify its size, changeits
location, “roll it up”, or make it disappear from the screen.
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Modify the Taskbar size

Like most windows, simply highlight the
taskbar and resize it by dragging one of its
handlesto makeit larger or smaller. A side
handle will change the width of the taskbar, a
top or bottom handle will change the height of
the taskbar, and a corner handle will change
both height and width proportionately.

Change the Taskbar location

Simply grab the taskbar’ s title bar by placing
the cursor over it and holding down the | eft

P | Paas [k | Connc

oy

Ch. 12 - Taskbars

@ T ioWindos
Faudsd Fracdoar

button (PC). Then move the taskbar around the screen until you are satisfied with itslocation. Release the

mouse button.

Roll up the Taskbar

Double click on the taskbar’ s title bar and the buttons will roll up under thetitle bar. Y ou may also right

click on thetitle bar and select roll up from the pop up menu.

Repeating these procedures will roll out the buttons from under the title bar.

Make it disappear

Click on the close box in the right upper corner of the taskbar. Alternately, right click on thetitle bar and
select close from the pop up menu. In either case, you will need to access the View drop down menu and

select show taskbar to make it reappear on the screen.

Saving the Taskbar

Once you have developed ataskbar, it is automatically stored as the default taskbar in the SPOT program.

There is no need to perform any save function for the taskbar feature.

/ Note: When you close the SPOT program without closing the taskbar, the taskbar will be present

onscreen the next time you open the SPOT program.
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Introduction

A new feature of the SPOT software is the addition of Macros Scripting (hereafter referred to as Macros).
Macros offer the user the ability to automate many of the repetitive tasks associated with image capture and
processing. Asaresult, the user can spend more time evaluating and analyzing results, and less time
manipulating test set-ups, variables and other settings.

Macro — a program to automate a task or set of tasks that you perform
repeatedly or on a regular basis. It is a series of commands and actions that can
be stored and run whenever you need to perform that task.

Benefits

A robot benefits an industrial user by accurately repeating redundant procedures. Macros can provide the
same benefitsto researchers and scientists for capturingimages. Like arobot, aMacro requires the
preparation of a program of commands that perform an operation. Once saved, that program can be
modified and supplemented to create multiple procedures that do not require the researcher to replicate all
of the program steps again and again.

Benefits of using Macros
Time savings
Accurate reproduction of image capture techniques

Macros are modifiable, allowing the user to maintain an original macro while
modifying it for a slightly different result, with minimal effort

We will begin by discussing directions for accessing, navigating, and using the Macro Window. New
commands introduced in the Macro menu will be discussed.

Creating a Macro

There are two methods for creating amacro. The first involves utilizing aMacro Window to develop a
macro program by adding commands line-by-line. The second involves using arecord feature within
Macros that develops a macro by monitoring and recording, on-the-fly, the individual commands that the
user selects while in the process of carrying out an imaging procedure.

After your first macro is completed and saved, further macros can be devel oped as new, recorded, or can be
developed by modifying an existing macro and saving it under a new filename (see Edit).

Both methods of macro development can be initiated through the Macro drop down menu. We will begin
by discussing the first method, line-by-line development, in order to gain a greater understanding of the
Macro Window.

Let’ s get started.
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Accessing and Navigating the Macro Window

From the drop down menu on the Spot Advanced Software Screen, select Macro. The drop down menu
will offer four choices. They include the following:

New
Edit
Record
Pay

Y ou can access the Macro Window directly by selecting the New option. Y ou may also accessit by
selecting Edit and then selecting amacro file to edit from your computer (Once you have created and saved
amacro).

New
Select New from the Macro menu. The Macro Window will open.

Macro - Hew Macro m|

"G © At
Cirder hlphshshealy by Funaton Melacio Commands: -
B [Begniae

+ |mage End Mao
+] Sequence
+ e

+ Sdiedos
F Macio
Db

Save A Racord Py | e | Help |

Macro Window

Y ou will note that the Macro Window is asplit into two active panes. The paneto theleft includes a
selection menu and provides all of the available commands that can be incorporated into any macro. The
pane on the right represents the active macro development pane or areflection of the Macro program,
command line by command line. When “New Macro” is selected, the screen will open with the default
commands of Begin Macro and End Macro on the right window. All commands are placed in between
these commands when devel oping your personal macro.

The menu screen on the left can be formatted in two different ways. Thefirstislogically grouped into
seven main functions. They include:

1. Camera 5. Window
2. Image 6. Macro
3. Sequence 7. Other

4. View

User Guide to the SPOT RT Camera
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Each of the main topics can be expanded by clicking on the [+] next to the topic name, similar to an
expandable Windows menu. For example, the Cameratopic expands as indicated below.

Hacro - Mew Macre
Erwislabiie Conwvaredt
Difei Aprebeticaly = by Funciion
- -
Smlact imaga Saksp
G v
Gint Seguaniial Imagac

Command Conoudt Emsrute
- Fiacall Prracwn E spoouss

selection | > Gelwhic Balarce

el B Frames
Pane (imt Thawred Fuames

el Flatkeld

Sig v image

Shap Livie biage

Facus

Frame -

Exdd v e

e g Aecord

Mt Cttifuirnda
Hugn W acrn
Eved Moo

Py

3

Active Macro
|Development
Pane

Macro Commands Available

The menu expands to show all of the available macro commands related to the main topic. Table A.

indicates all of the commands available under each main topic.

Table A. Expanded Menu with Command Selections

Interactive
Command Mode
1. Camera Select Image Setup Yes
Get Image
Get Sequential Images Yes
Compute Ex posure Yes
Recall Previous Exposure Yes
Get White Balance Yes
Get Bias Frame Yes
Get Thermal Frame Yes
Get Flatfield Yes
Start Live Image
Stop Live Image
Focus
Frame
2. Image Open Image File Yes
Save Image File
Save Image File As Yes
Save Image to Database Yes
Print Images Yes
Resize Yes
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Interactive
Command Mode

Rotate Right Yes
Rotate Left Yes
Flip Horizontally Yes
Flip Vertically Yes
Crop Yes
Adjust RGB Additive Brightness Yes
Adjust RGB Multiplicative Brightness Yes
Adjust RGB Contrast Yes
Adjust RGB Gamma Yes
Adjust RGB Bright and Dark Level Yes
Adjust RGB Histogram Yes
Adjust Hue Saturation and Luminance Yes
Adjust HSL Multiplicative Luminance Yes
Adjust HSL Contrast Yes
Adjust HSL Gamma Yes
Adjust HSL Bright and Dark Level Yes
Adjust HSL Histogram Yes
Adjust Hue Saturation and Value Yes
Adjust HSV Multiplicative Value Yes
Adjust HSV Contrast Yes
Adjust HSV Gamma Yes
Adjust HSV Bright and Dark Level Yes
Adjust HSL Histogram Yes
Smooth Yes
Sharpen Yes
Unsharp Mask Yes
Filter Noise Yes
Median Filter Yes
Make Image Negative Yes
Make Grayscale Yes
Set Palette Yes
Change Bit Depth Yes
Subtract Image Yes
Merge Images Yes
Duplicate Image

Add Calibration Mark Yes
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Interactive

Mode

Add Measurement

Add Annotation

Yes

Set Image Memo

Yes

3. Sequence

Create New Image Sequence

Yes

Extract Sequence Images

Yes

Append Sequence Images

Yes

Play Sequence Forward

Play Sequence Reverse

Step Sequence Forward

Step Sequence Reverse

4. \liew

Set Fit To Window

Set Zoom Level

Show Pan Window

Show Image Date/Time

Set Full Screen

5. Window

Cascade Windows

Arrange Windows Horizontally

Arrange Windows Vertically

Close Image Window

Close all Image Windows

Close all Image Sequence Windows

Close all Document Windows

6. Macro

Block

Loop

Escape Block/Loop

Delay

WaitUntil

if

Else

Set Variable

Increment Variable

End Macro

7. Other

Play Sound

Prompt User

Run Report

Yes

Execute OS Command
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The menu screen can also be formatted in al phabetical order as shown in the figure below.

Macro - New Macro

bwailable Commands:
Order:

* Alphabetically ¢ by Function

Add Annatation

Add Calibration Mark

Add Measurement

Adijust HSL Bright and Dark Level
Adjust HSL Contrast

Adjust H5L Gamma

Adjust HSL Histogram

Adjust HSL Multiplicative Luminance
Adjust HSY Bright and Dark Level
Adjust HSY Contrast

Adjust HSY Gamma

Adijust HSV Histogram

Adjust HSY Multiplicative Value
Adjust Hue, Saturation, and Luminance

Add »>

| Saveds . |

Record

mrnent, .
Macro Commands: Co_e]
Begin Macro

End Macia

| |

Play | Close | Help |

3

1
3

Interactive Mode

Aslisted in the previous table, many of the accessible commands in the Macro Command Sel ection Pane
include an option that is used to prompt the user to provide input during the playback of the Macro. Thisis

referred to as an Interactive Mode.

When a command with an interactive mode option is selected, the command window will appear with an
unchecked box in the upper left corner. The user must select the Interactive feature of the command in
order to be asked for data (in the case below, the filename) during the playback of the Macro program.
When the interactive mode is not selected, the Macro Window may require immediate input before it can

accept the command as part of the macro being constructed.

In the example below, if the interactive mode is not selected, afilename must be input before this window

can be closed and added to the Macro program.
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Save Image File

[ interactive Mode!
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X
|

Image Bit Depth: (@ 8/24 (T 12/38
File Name: |
Format; 1TIFFUncumpressed ﬂ

[v Sawe Thumbnail

File Mame Caonflict Action:

(" Owenrwrite Existing File

K.

(@ Display Warning

Cancel

|

Help

Developing a macro in the Macro Window

To begin developing your macro, you will want to copy commands from the left command selection pane

into your active macro development screen in the right pane. Y ou may do this by highlighting the

command you would like to add from the left command sel ection pane and then clicking the Add button
just below the pane. The first added command will be copied between Begin Macro command and the End

Macro command.

As asecond option, Windows users may double click on the command in the command sel ection pane.
The command will be placed into the Macro in the development pane on the right.
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Macro - New Macro a

Awvailable Commands:

Order: Alphabetically by Function

Macro Commands:

Comment...

—|- Camera
Select Image Setup
Get Image
Get Sequential Images
Compute Exposure
Recall Previous Exposure
GetWhite Balance
Get Bias Frame
Get Thermal Frame
Get Flatfield
Start Live Image
Stop Live Image
Focus
Frame

Save |

Save Az |

A Beain Macto
Select Image Setup

Record |

End Macro

Modify... |

4
¥

Delete | [~ Disabled

Play |

Close | Help |

After the first command has been added, you will note that the Modify and Delete buttons become active
on theright side of the Macro Window. The default Begin Macro and End Macro commands cannot be
modified or deleted, however, all commands added in between them can be.
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Macro - New Macro E

Awailable Commands: Comment
Order: O Alphabetically by Function Macio Commanids: 4l
-1 Camera A Begin Macro
Select Image Setup Select Image Setup
Get Image
et Sequential Images End Macro
Compute Exposure 1‘

Fecall Previous Exposure
GetWhite Balance

Get Bias Frame J
Get Thermal Frame
Get Flatfield

Start Live Image
Stop Live Image

Focus
Frame ™
Modiy.. |  Delete | I Disabled
Save | SEWE':A&_.| Fiec:nld| Flay | Cloge | Help |

Y ou will also note that any subsequent commands you add will be placedjust below the highlighted
command in the development pane. When acommand isin a position and you would like to change its
position, simply highlight that command and use the up and down arrow buttons to the right of the
development pane to reposition it. You will notein the case above, that the Get Image command can only
be repositioned upward. A downward reposition would place it outside of the End Macro command, which
isnot allowed.

Other Options on the Macro Window

Comment — The user may also add comments to the Macro through the use of the comment button located
just above the development pane on theright.

Macro Comment @

Thiz macro preforms the same functions as NIH
image's align_macros,

] 0K | Cancel

Once acomment is placed with the Macro, it remains hidden during editing and playback and can be
accessed only when the comment button is pushed. It is associated with the Macro, and not any particul ar
command linesin the Macro. Itissimply avirtual notepad for the user to add a reminder that becomes part
of the specific Macro program. It can be edited at any time by accessing the Macro comment window,
modifying the comment, and saving the updated Macro program.
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Modify — This command allows the user to modify any of the settings associated with any command in the
development pane. The modify command can only be accessed with commands that have underlying user
defined settings.

Delete — The del ete button will delete any and all highlighted commands within the Macro devel opment
pane. Theonly exception to thisis deletion of the Begin Macro and last End Macro command in the
Macro. These cannot be del eted.

Disable — The disable command box located just below the development pane allows the user to selectively
turn off (disable) any commands |ocated between the Begin Macro and End Macro commands. This allows
auser to temporarily remove certain procedures from a Macro without having to Delete them.

If you would like to select a group of commands, highlight the first in the group in the devel opment pane,
hold the control key (Windows) and continue to highlight all other commandsyou would like to disable.
Once all commands are selected, activate the Disabled box. All selected commands will be placed in
parentheses, thus indicating that they are

. Macro - Hew Macro
no longer commands that will be executed =

Avalable Commands
as part of the Macro. Order ¢ Aphabelicaly = by Funelion Macra Commands R
| Opsri Inags File ~ .Qegn Hacm
For example, in the following Macro, the :-M :mﬂ! gu Sakect Image Salup
s Image {=F ks
Rotate Left and Shgrpen commands have & v i I i
been selected and disabled. Fird Imagss: 1
Flesaza Make Giayscale
Rotata Right Save Image File
Fikshe Lelt End Macra +
. ) Flig Honzontally h
Thismacro can still be played, however, Flip Verizaly
Crap
thg Rotgte Left and Sharpen commands g
will be |gnored. Adust RGE Mukiphcative Bighinese
et RGEE Conlizst e
Save — The user may save the macro at any _dddys | Dakie | ¥ Dissied
time by selecting this button. Like any T Saveda. | Reood perl|  Cower] |DAeer

program or application being developed,
this saves all modifications being made to limit the loss of datain the event of a program interruption or
crash. The user will be prompted for afilename only once when a new macro is being developed. After
that, Save automatically savesto the active filename.

Save As — Like the save command, this allows the user to actively save the modified program at any time.
However this command is best utilized for saving the modified file under a new file name, thus maintaining
the original file structure with the original filename.

In this case, the user will be prompted to select afilename for the Macro to be saved. The default filename
will be the current filename of the open Macro.

Record — This allows the user to quickly exit the Macro Window and begin developing the macro through
use of the record feature. Thisfeatureisexplained in greater detail in the following pages.

Play — This command allows the user to immediately begin playing the active macro or any other macro
without having to manually close the macro Window.

Close— This command allows the user to close the Macro Window. If commands have been added to a
new macro or if an existing macro has been modified, a window will appear and ask if the user would like
to save the macro.

Help— This command allows the user to access the online help area of the SPOT software without closing
the macro window.
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Macro Window - Quick Reference

Comment — allows for the addition of a stored comment to the macro program

Add - adds a command to the macro from the command selection pane

Modify — allows modification of the settings associated with the selected command in the
macro development pane

Delete — deletes the selected command in the macro development pane

Disable — makes the selected command(s) inactive when the macro plays

saves the macro program immediately under the current filename

Save As — saves the macro program under a modified filename

Record — activates the macro recording mode of macro development

Play — plays the active macro immediately

Close — closes the active macro

Help — activates the help window in the SPOT program
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Record

This handy feature allows the user to develop a macro without using the macro window to add commands
line-by-line. Instead, the user selects record from the macro dropdown menu, a taskbar button, or from
within the Macro Window. A window will appear informing the user that a new macro is recording.

Macro Recorder

Macro:
Mew Macro

Recording.

F'auael Edit... | I Stop

Once this has been indicated, all commands selected from the Spot Software menus, toolbar, or taskbar
(except other macro programs) are sequentially added to the devel oping macro.

Developing a Macro Using the Record Feature

For example, if the first command is to be Get Image, the Camera dropdown would be opened, and the user
would select the Get Image command.

Macro Recorder

Macro:
Mew Macio

Fecording.

F'auxel Edit... | I Stop

This command would automatically be added as the first command following the Begin Macro command in
the macro development.

Thereafter, all selected commands would be added after the Get Image command, in sequence, until you
choose to end the macro. To end the macro, simply choose the stop button on the Macro Recorder window.

When you choose to end the macro recording, another window will prompt you by asking whether you
would like to save the recorded macro. If you select yes, a subsequent window will appear asking you to
name and save the macro.

Recording amacro is an excellent way for developing a“rough draft” of a macro program. Once the macro
isrecorded, you can use the edit macro command to review all of the commands you recorded and modify
the macro program in order to refineit.

Spot software users who are use to devel oping their imaging procedures using the dropdown menus may
find this to be a comfortable and expedient method for initially developing a macro.
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Edit

This command is used to review and edit an existing macro that has been saved. When the user selects the
edit option from the macro dropdown menu, an Open Macro Window will appear, prompting the user to
select a stored macro or browse for a stored macro.

Once the macro isfound, open it by double clicking on the name (Windows users), single clicking on the
name (which places the name in the File Name box) followed by clicking the open button, or by typing the
name into the File Name box followed by clicking the open button. SPOT macros can be identified by
their “.spm” filename extension.

Open Macro @

Look in: |Q SPOT Macros j ek BB~

@ Brain Synapse activity.spm
Ei’ Cell Sequence.spm

File name: |
Files of type: ISF‘DT Macros [spm) Ll Cancel |

Once selected, the Macro Window will open and the Macro program will show in the development pane on
theright.

At this point, the user can choose to simply review the program or choose to edit any or all of the available
commands. Therange of editing options includes adding new commands or deleting existing commands,
disabling (but not del eting) commands, modifying commands (available only when subcommand windows
are attached to the command), resequencing commands, defining or redefining variables, and adding or
revising comments.

Y ou can also choose to simply play the macro from thiswindow. This allows the user to review the macro

to verify that it is the proper procedure prior to setting up an experiment, playing the macro, and obtaining
resulting images.
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Play

The play option automatically initiates the macro program. For the user who knowswhich macro is the
exact procedure to use to get the desired results, thisis the fastest way to gain them (short of setting up a
taskbar button to play the specific macro— See Taskbars). Once Play is selected from the macro dropdown
menu, awindow will appear prompting the user to select the desired macro to be played. Once the macro
is selected, it begins to play immediately, without further prompting or warning.

Play Macro @@

Look in: | 3 SPOT Shorteuts ~] ok B3~

’@ Erain Synapse activity,spm
’@ Cell Sequence,spm

File name: | Open

Files of type: ISF'EIT Macros [spr) ;J Cancel

Macro Player

b o
A Macro Playing window will appear anytime the macrois C:\Documents and
processing commands. Y ou may interrupt the macro program Status:
at anytime by selecting the Stop button on the Macro Playing Playing...

Screen.

| Cloze |

When the macro has completed playing on its own, the Macro Player window Status changes to Done, and
the stop button changesto a Play button.

Macro Player
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New Macro-specific Commands

The Macro feature in the Spot program introduces a number of new commands specific to the development
of the macro program. In the following section we will review and further explain the commands. The
following approach will be used with each command:

[COMMAND NAME]
Purpose and Use
The Macro Window and [ Command Name]
Windows specific to [ Command Name]
Generic Example using [ Command Name]

Purpose and Use — Explains the basic function of the command and why and when it is most useful in
devel oping amacro program.

The Macro Window and [ Command Name] — Describes what happens on-screen in the macro devel opment
pane when the command is selected in the command selection pane.

Windows specific to [ Command Name] - Describesthe appearance, function, and how to input datafor any
window that results from selecting one of the new macro commands. Note that some, but not all, new
commands have a datainput window associated with the command.

Generic Example using [ Command Name] - Provides one or more examples of the use of the specified
command in conjunction with other generic commands.

The new commands associated with the Macro Scripting feature can be classified into four groups. They
include the following:

Conditional Commands.........c.cvevverrerneereereeneen. IF, ELSE, LOOP, BLOCK, ESCAPE BLOCK/LOOP

Variable Commands.........ccocovveeerereneecernenenens SET VARIABLE, INCREM ENT VARIABLE

Timing ComMmMAaNS.........ccccrereneueererereeerereneenens DELAY, WAITUNTIL, END MACRO

Communication Commands..........c.ueerererreeen. PLAY SOUND, PROMPT USER, RUN REPORT,
EXECUTE OS COMMAND
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Conditional Commands

Conditional Commands arise from the |F Command and relate to what the Macro program will do next,
once it has evaluated whether an IF Command is true or not true.

IF

Purpose and Use

The IF Command is used to write a conditional statement, otherwise known as a test statement.
Theresult of the IF Command test is always yes (true) or no (false). When the result of the IF test
proves to be true, the macro program will continue by executing the next program line after the IF
Command. When the result of the IF Command proves to be false, the macro program will skip
the subsequent command (or command set — see BLOCK and LOOP) and continue with the next
command following the subsequent command.

The IF Command is a powerful tool when your macro program contains a number of different
options as part of your imaging routine, but you only want to complete certain options for agiven
experiment condition.

The Macro Window and I F

When the IF Command is selected from the command screen, it is added to the devel opment pane
below the highlighted command in the pane.

Window specific to IF

When the IF Command is chosen from the command selection pane (left pane of the Macro
Window), another window will open on top of the Macro Window. It will appear as shown
below.

" X
Texdvarl | 5 ﬂ | ﬂ

0] Cancel | Help |

The purpose of thiswindow isto develop the IF Command that will be proven true or false when
evaluated. You will note the following features of the IF window.
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Name of the
Variable (drop =] Operf?lt_or of
down menu —] Conditional
available) Command (drop
Ok down menu
I available)

When aname is entered in the second variable name box, you will note that the corresponding

Value of Variable (drop
down menu available)

Help

operator and variable value boxes become active. Additionally, the and/or option becomes

available. Thisallowsfor an expansion of the IF Command to include two conditions that must

both be met (if “and” is used) or two conditions, either of which can be met (if “or” is used) for the

IF Command to be proved true.

X

Value of 2" Variable

if
|Text‘v’ar1 ﬂ |= ﬂ |Texwar3 ﬂ
" and = or

[Numar] HiN- Eis- =l
Name of 2 " OK | operator of 2™ Help
variable (drop Conditional (drop down menu
down menu Command (drop available)
available) down menu

available)

Generic Exampleusing IF

Exampl

eX

IF Command

Command Al
Command B1
Command C1

Command...

When the IF Command is true, the program will execute Command A1, followed by Command

B1, Command C1, etc.

Should the IF Command prove to be fal se, the macro will skip the next command line or

command set following the IF Command, and will continue with the first command following that

command or command set.
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In the preceding Example X, when the IF Command is false, the program will skip Command A1
and will execute Command B1, followed by Command C1, etc.

If agroup of commands are to be executed after the IF Command is evaluated, the user should use
the BLOCK Command to execute the group (see BLOCK Command).

Example Z

IF Command
Begin Block
Command Al
Command A2
Command A3
End Block
Begin Block
Command B1
Command B2
Command B3
End Block

Command C1

Command...

In Example Z, when the IF Command is true, the program will execute the block of conmands
including A1, A2 and A3. It will follow by executing the block of commandsincluding B1, B2,
and B3. Once that block is completed, the program will execute Command C1, etc.

When the IF Command is false, the program will skip the block of commandsincluding A1, A2

and A3 and will execute the block of commandsincluding B1, B2, and B3. Once that block is
completed, the program will execute Command CL1, etc.

ELSE

Purpose and Use

The Else Command is used in conjunction with an IF Command, allowing a choice between two
subsequent commands depending upon the outcome of the IF Command eval uation.

The Macro Window and ELSE

When the EL SE Command is selected from the command screen, an Else command is placed in
the macro program below the existing highlighted command.

Window specific to ELSE

No specific window appears to further define the EL SE Command.
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Generic Example using Else

When the EL SE Command follows an |F Command, it is the default command should the IF
Command turn out to be false. Inthis“false” case, the command following the EL SE Command
isexecuted. Interestingly, Example X, cited earlier (and below), includes an implicit ELSE
Command. When the IF Command was proven false, Command A1 was omitted, and Command
B1 was carried out. Could the program just as well been written as the following Example X.1?

Example X

IF Command

Command Al
Command B1
Command C1

Command...

Example X.1

IF Command
Command Al
Else
Command B1

Command C1

Command

The answer isno! Thereisadifference. In Example X, Command Bl is carried out after
Command A1 when the IF Command is true or when it isfalse. In the Example X.1, Command
B1 will not get carried out if the IF Command provesto be true. Instead, Command A1 will be
carried out, followed by Command C1, etc. In Example X.1, with the Else Command, the
subsequent command (Command B1) isonly carried out if the IF Command isfalse. Therefore, in
Example X.1, a choice between Commands Al and B1 is made. In Example X, the only choiceis
whether to carry out Command A1 or not. Command B1 will always be implemented.

The same use of the Else Command can be applied with blocks.

Example Z Example Z.1
IF Command IF Command
Begin Block Begin Block
Command Al Command Al
Command A2 Command A2
Command A3 Command A3
End Block End Block
Begin Block Else
Command B1 Begin Block
Command B2 Command B1
Command B3 Command B2
End Block Command B3
Command C1 End Block
Command... Command C1
Command...
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We aready know from an earlier discussion of Example Z that the only choice is whether to carry
out Command Block A1-A3. Block B1-B3 will be carried out regardless of the result of the IF
Command.

However, in Example Z.1, when the IF Command is true, the program will execute the block of
commandsincluding A1, A2 and A3. It will skip the following block of commands including B1,
B2, and B3 and will continue the program by executing Command C1, etc.

When the IF Command is fal se, the program will skip the block of commandsincluding A1, A2
and A3 and will execute the block of commands including B1, B2, and B3. Once that block is
completed, the program will execute Command C1, etc.

Purpose and Use

The LOOP Command instructs the Macro program to complete a series of commands (within the
loop) and then repeat those commands a defined number of times (iterations) before continuing the
Macro program.

This can be quite hel pful when arepetitive procedure defined by a series of commands must be
completed.

The Macro Window and LOOP

When the LOOP Command is sel ected from the command selection pane in the Macro Window a
Begin Loop and an End Loop command will be inserted into the Macro program in the
development pane. The Begin Loop command will be highlighted in the development pane,
indicating that the next selected command will be placed just below the Begin Loop command.
Other commands to be carried out as part of the loop must be placed between the Begin Loop and
End Loop commands.

After all commands are added between the Begin Loop and End L oop commands, the loop
procedure is defined. Upon playing the Macro, the program will proceed through the series of
L oop commands until it reaches the End L oop command. It will then return to the Begin Loop
command and repeat the Series of commands for as many times as defined.

Macro - New Macro
Ayailable Commands: C =
Order. Alphabeticaly by Function Macro Commands: L‘
+ View A Begin Macr
+- Window
—- Macio End Loop
Block End Macio
Loop!
Escape Block/Loop J
Delay
waitlril M‘
If
Else
Set Varable
Increment Variable
End Macro
+ Other e
Add s Madify... ] Delete | [~ Disabled
Save | Save fis.. | Record Flay ] Close | Help |
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Window specific to LOOP

When LOOP is selected a L oop window will appear over the Macro Window. It will ask the user
to define the number of loop iterations that will be carried out prior to the continuation of the
remainder of the Macro program. The Loop window will look like this:

Loop X

Murnber of terations:

=]

Murn/ar

[ Mum''ars u

Murm/ar3

The Loop window includes a drop down menu that allows for 5 user-defined variables
(NUMVARL1 through NUMVARS). Additionally, any integer number may be placed in the
Number of Iterations box in the Loop window. The valuein the box defaultsto 1 when the Loop
window appears. When selecting the user-defined variables, the SET VARIABLE Command
would be placed before The LOOP Command.

Generic Example using LOOP

Once you have selected the LOOP Command in the Macro Devel opment pane, the command
sequence entered might be:

Begin Macro (automatically added when the window is opened)
Begin Loop

Command Al

Command B1

Command C1

Command D1

End Loop

Command E1

End Macro (automatically added when the window is opened)

This macro would process Commands A1, B1, C1 and D1 in sequence, repeating the sequence for
as many iterations as were specified in the LOOP Command. Once that number of iterationsis
completed, the program will move on and process Command E1.
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The BLOCK Command is used to group a series of commands together, to be performed

sequentially prior to any further commands being performed.

The BLOCK Command is very useful in conjunction with IF Commands (see |IF Command) asiit
allowsfor agroup of commands to be skipped should the IF Command proveto be false.

Essentially, the BLOCK Command is similar to the LOOP Command with an implied iteration
value of one (see LOOP Command).

The Macro Window and BLOCK

When the BLOCK Command is selected from the command screen, both a Begin Block and an
End Block command are simultaneously added, and the Begin Block command will be shaded in
the development pane, indicating that the next command selected will be placed below the Begin

Block command.

Macro - New Macro L?E
Available Commarnds: Comment

Order: " Alphabetically by Function Macro Commands: #’

+- View A Begin Macro

+- Window Begin Block

—|- Macro End Block
End Macro
Loop
Escape Block/Loop J
Delay
Wit rtil _‘
If
Else
SetWariable
Increment Variable
End Macio

+ Other b

Add> | | [ Delete | I Disabled
Save | Savebs . | Record Flay | Cloge | Help |
Window specific to BLOCK

No specific window appears to further define the BLOCK Command.

Generic Example using BLOCK

A simple command sequence using BLOCK might be:
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Begin Macro (automatically added when the window is opened)
Begin Block

Command Al

Command B1

Command C1

Command D1

End Block

Command E1

End Macro (automatically added when the window is opened)

In this example, the macro would process Commands A1, B1, C1 and D1 in sequence prior to any
other subsequent commands being processed. Once the block A1 through D1 is completed, the
program will move on and process Command E1.

Thisisnot aterribly effective use of the BLOCK Command. Why? Because even without the
Begin Block and End Block commands, the macro would process Commands A1 through E1 in
the same sequence.

Thereal power of the BLOCK Command can be seen when used in conjunction with an IF
Command.

Example Z

Begin Macro (automatically added when the window is opened)
IF Command
Begin Block
Command Al
Command A2
Command A3
End Block
Begin Block
Command B1
Command B2
Command B3
End Block
Command C1

Command...

In this example, the program evaluates the IF Command to determine whether it is true or not true.
Should the IF Command prove true, the block of commands A1 through A3 will be carried out,
followed by B1 through B3. Should the IF Command prove to be false, the program will skip
block A1-A3, and the command block B1 through B3 will be carried out. In either event, the next
command processed will be C1.

Using the Else Command between the command blocks provides a different option (See EL SE).
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ESCAPE BLOCK/LOOP

Purpose and Use

The ESCAPE BLOCK/LOOP command is used to leave a programmed block or loop prior to
completion of the block or loop.

The ESCAPE BLOCK/LOOP Command can be useful when placed in ablock following an IF
Command, allowing the program to exit the loop should a predetermined condition be met.

The Macro Window and ESCAPE BLOCK/LOOP

When the ESCAPE BLOCK/LOOP Command is selected from the command screen, it is added to
the development pane below the highlighted command in the development pane.

Macro - New Macro @
Available Commands: Comment
Order: ( Alphabetically & by Function Macro Commands: __ Commert. |
+- View ~ Begin Macro
+ - Window Begin Loop
= Macro E$|::q:|BE|i:l::L:.|’LEI:lFI
Block End Loop
Loop End Macro
Escape Block/Loop il
Delay
WaitUnil ¥
If
Else
Set Variable
Increment Yariable %
End Macro
+| Other bt
Add > | Delete ] [~ Disabled
Save | Saveds.. | Recaord | Play | Close | Help |

Window specific to ESCAPE BLOCK/LOOP
No specific window appears to further define the ESCAPE BLOCK/LOOP Command.

Generic Example using ESCAPE BLOCK/LOOP

Begin Macro (automatically added when the window is opened)
Begin Loop

Command Al

Command B1

IF Command

Escape Block/Loop

Command C1

Command D1

End Loop

Command E1

End Macro (automatically added when the window is opened)
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In the generic example, the macro will begin the loop series by completing Command Al and B1.
Once the IF Command proves to be true, the ESCAPE BLOCK/LOOP Command will be carried
out. At that point, it will leave the loop series and will continue by processing Command E1.
Should the IF Command be false, Command C1 and D1 are carried out before the loop ends.

Variable Commands

SET VARIABLE

Purpose and Use

The SET VARIABLE Command allows the user to associate a variable label with atext or
numeric value.

This can be useful when the value of avariable changes from one imaging procedure to another
and the user wants to be able to modify that value without modifying the remainder of the macro
program.

The Macro Window and SET VARIABLE

When the SET VARIABLE Command is selected from the command sel ection pane in the Macro
Window a SET VARIABLE Command will be inserted into the Macro program in the
development pane below the highlighted command.

Window specific to SET VARIABLE

When SET VARIABLE is selected a Set Variable window will appear over the Macro Window.
It will ask the user to select the variable to be defined and also to place an initial value on that
variable.

The Variable label box has a drop down menu allowing you to select from alist of preset variable
labels: TextVarl...TextVar5or NumVarl...NumVar5. Select fromthelist or insert your own
Variable label.

Theright hand box allows the user to define theinitial value of the Variable label selected. If a
text variableis selected, the user can assign atext or numeric value in theright side box. The
numeric value will be treated astext. If the user selects anumeric label on the left hand box, the
user may only assigh anumeric value in the right hand box.

Text Label Example

Set Variable
Text or Number
can be entered
here. Numbers
are treated as
text.

zancel
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Only Numbers can
be entered here.

Numeric Label Example
Numbers are treated
as integers. If you

Set Variable
use a non-integer

ILJ = I </l number, the SPOT

program will

round to the
oK Cancel | Help | nearest integer

during playback
Thevalue in the box defaultsto TextVarl when the Set Variable window appears.

Generic Example using SET VARIABLE

Please refer to the Generic Example that follows in the discussion of the INCREMENT
VARIABLE Command

INCREMENT VARIABLE

Purpose and Use

The INCREMENT VARIABLE Command instructs the program to reset the value of a specified
variable by an incremental amount equal to 1. The only variable that can be incremented using
this command isaNumVar.

This can be quite helpful when the user wants the program to automatically keep track of (and/or
record) the number of times a procedure has been carried out by the macro (such as aloop
iteration), or to automatically rename images as they are collected. Thislatter use is more directly
available in the Save Aswindow using the Increment option.

The INCREMENT VARIABLE window is only of value after the SET VARIABLE Command
has been utilized.

The Macro Window and INCREMENT VARIABLE
When the INCREMENT VARIABLE Command is selected from the command selection panein
the Macro Window an INCREMENT VARIABLE Command will be inserted into the Macro
program in the devel opment pane.

Window specific to INCREMENT VARIABLE

When INCREMENT VARIABLE is selected an Increment

Variable window will appear over the Macro Window. It will ask Increment Variable R|
the user to define which variable label is to be incremented. The _ —
drop down menu will only offer numeric value variables (NumVarl Wariable:

through NumVar5). NumVarl is placed in the box as the default
value. The Increment Variable window will ook like this:
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Generic Example using Increment Variable:

An example of the use of the SET VARIABLE and INCREMENT VARIABLE Commandsis
presented in the following generic macro.

Begin Macro (automatically added when the window is opened)
SetVariable (set NumVarl=1)

Begin Loop

Command Al

Command B1

Command C1

Command D1

Savelmage (save as Bob’simageNumVarl)
IncrementVariable (increments NumVarl by 1)
End Loop

Command E1

Command...

In this example, NumVarl becomes part of the name of the images saved by the macro. The
macro initially defines NumVarl to be equal to 1. Commands A1 through D1 are carried out and
the resulting imageis saved as “Bob’simagel”. The variable NumVarl isthen incremented by 1
and now becomes 2. The loop isthen repeated and the second imageis saved as “ Bob’ simage2”.
This processisrepeated for as many iterations as were set when the loop was defined. Once the
iterations are completed, Command E1 is carried out.

Timing Commands

DELAY

Purpose and Use
The DELAY Command is used to pause the playing of the macro program for a set period of time.
The DELAY Command can be useful when the user needs a prescribed delay period between
commands being carried out and may be especially useful when carrying out arepeating series of
commands within aloop where thereis adesire for atime delay between loop iterations (for
example, in order to manually move a stage).

The Macro Window and DELAY

When the DELAY Command is selected from the command screen, it is added to the development
pane below the highlighted command in the development pane.

User Guide to the SPOT RT Camera 247



Ch. 13- Macro Scripting

Window specific to DELAY

When the DELAY command is selected, in
addition to the Macro Window command

insertion noted above, a Delay window will a—— | =
appear over the Macro Window. It will require 0 Zjhour 0 jmn [0000 fsec
the user to define the amount of time that the

macro program should wait before carrying out Ok Eancel |

the next command in the sequence.

Generic Example using DELAY

Begin Macro (automatically added when the window is opened)
Begin Loop

Command Al

Command B1

Command C1

Command D1

Delay

End Loop

Command E1

End Macro (automatically added when the window is opened)

In the generic example, the macro will begin the loop series by completing Command A1 through
D1 onthefirst iteration of theloop. At that point, the program will pause for a prescribed period
of time beforeinitiating loop iteration #2. The delay will also occur prior to the program leaving
the loop and processing Command E1, once all of the loop iterations have been compl eted.

WAITUNTIL

Purpose and Use

The WAITUNTIL Command is used to pause the playing of the macro program until a specific
restart date and time.

The WAITUNTIL Command can be useful when the user needs to prescribe a defined start time

for aseries of commands that follow the WAITUNTIL command. Thiscommand can allow a
user to automatically start an imaging sequence even while he/sheis away from the imaging set-

up.
The Macro Window and WAITUNTIL

When the WAITUNTIL Command is selected from the command screen, it is added to the
development pane below the highlighted command in the devel opment pane.

Window specific to WAITUNTIL

When the WAITUNTIL Command is selected, awindow specific to this command opens over the
Macro Window. The user isrequired to define adate and time
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Wait Until X

The date format can be entered in various
Date: | numerical formats as long as the month, the date,
S Ty and the year are separated by spaces, dashes,
Time: |1 200,90 090 forward slashes, commas, or periods and they are
A @ P in that order. Other formats will generate an
Invalid Format message.
Ik Cancel

/ Note: The WAITUNTIL Command is referenced to the time and date set in your
computer’s operating system. Please make sure that the operating system time and
date are accurate before using this function.

Generic Example using WAITUNTIL

Begin Macro (automatically added when the window is opened)
WaitUntil

Begin Loop

Command Al

Command B1

Command C1

Command D1

End Loop

End Macro (automatically added when the window is opened)

In the generic example, the macro will begin running, but will pause until the date and time
specified by the WAITUNTIL command. Once that timeis achieved, the loop series will begin
for the prescribed number of iterations before completing the macro.

END MACRO

Purpose and Use

The END MACRO Command defines an endpoint to the Macro subroutine. Thiscommand is
automatically placed as the macro endpoint when anew mecro is created. ThisEND MACRO
command is supplemental and can be added anywhere throughout the macro program.

This command can be effective when the user would like to end a macro before it has compl eted
al of its program steps. Thisisuseful as atemporary interrupt to arather large and complex
macro that can yield effective results by just running a portion of the macro. The intermediate
END MACRO Command can be switched on and off using the disable feature. Thisallowsthe
flexibility during playback without significant modification to the base complex macro.

More commonly, however, the intermediate END MACRO Command can be used following an
IF statement. This allows the user to exit a macro once a specific condition has been met.
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The Macro Window and END MACRO

When the END MACRO Command is selected from the command selection panein the Macro
Window the command will be inserted into the Macro program in the devel opment pane, just below
the previously highlighted command.

Window specific to END MACRO

Thereis no window specific to this command.

Generic Example using END MACRO

Begin Macro (automatically added when the window is opened)
Begin Loop
Command Al
Command B1
Command C1
Command D1
End Loop

IF Command
End Macro
Command E1
Command F1
Command ...

End Macro (automatically added when the window is opened)

In the generic example, the macro will begin the loop series by completing Command Al and D1
for as many iterations as were defined. If acondition is proved true for the IF Command, the
macro will end prior to carrying out Commands E1, F1, etc.

Communication Commands

PLAY SOUND

Purpose and Use
The PLAY SOUND Command instructs the computer to play an audible sound.
This can be quite useful in notifying the user when a point in the macro program has been reached.
This point might indicate a need for user input (interactive mode) or may simply indicate that a
portion of the imaging process has been compl eted.

The Macro Window and PLAY SOUND
When the PLAY SOUND Command is selected from the command sel ection pane in the Macro

Window the command will be inserted into the Macro program in the devel opment pane just after
the previously highlighted command.
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Window specific to PLAY SOUND

When PLAY SOUND is selected a Play Sound window will appear over the Macro Window. It
will ask the user to define the sound file (.wav) to be used during playback. The Play Sound
window will look like this:

Play Sound §|

ITIE: J

Ik Cancel |

The user may define the path used to access the sound file, or may use the browse button to search
for aparticular sound file located on the computer or the network, selecting it from the browsing
window.

Generic Example using PLAY SOUND

Begin Macro (automatically added when the window is opened)
Begin Loop

Command Al

Command B1

Command C1

Command D1

End Loop

Command E1

Play Sound

End Macro (automatically added when the window is opened)

In the generic example, the PLAY SOUND command will access and play an audio file to indicate
to the user that the macro program has been compl eted.

PROMPT USER

Purpose and Use
The Prompt User Command prompts the user to take an action and/or to input data at a certain
point in the macro program playback. Entered dataisthen stored in one of the pre-defined data
labels (NumVar or TextVar) for use later in the program.

Prompt User can be used by itself, or more effectively, when preceded by the Play Sound function.
This combination cues the user both audibly and visually of the need for an action or datainput.
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When the PROMPT USER Command is selected from the command selection pane in the Macro
Window the command will be placed just below the previously highlighted command in the

Development pane of the Macro Window.

Window specific to PROMPT USER

When PROMPT USER is selected, a Prompt User window will appear over the Macro Window.
It will ask the user to define anumber of inputs needed to make the PROMPT USER functional
during playback. The Prompt User window has many different looks and may appear like the

following, depending upon the Input Type selected from the
dropdown menu.

The Prompt User window includes adrop down menu that
allowsfor 6 predefined options. These optionsinclude OK,
Y es/No Buttons, User Text, User Numeric, Push Buttons, or
Choice List (see Table B. Prompt User Options for more
details about this feature).

Generic Example using PROMPT USER

Begin Macro (automatically added)
Begin Loop

Command Al

Command B1

Command C1

Command D1

End Loop

Command E1

Prompt User

End Macro (automatically added )

In the generic example, the PROMPT USER command will

generate an on-screen message associated with an OK button.

Once pushed, the OK button allows the macro to move on to
the next command, in this case, to end the macro.

Prompt User E]

Input Type: "LLS-GI- Nt-lrncr.i-_;, "

Frompt Text: |
|Howy mars loop iterafions would wou ke

[¥ Entm Aequied Decimalz: ||]

M irinrum Y alue:

I ez alue:
Drefaidt Vabus:
= [_

Save Llzer Entry in :Nun'-.-'.aﬂ ﬂ

Cancel J Hel I

(x)

Prompt User

Inguat T ype: |DK Button |
Prompt Text Insert Yaniable.._ |
e Macio is now completed s
W
[T Tmeout |_

Cancel Help

sPOT

the Macro is now completed
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Table B. Prompt User Options

(to a text or
numeric variable)

that requires a yes or no
answer.

Prompt Records your | General Use General Selectable
Type response? Response on Default
Macro Playback | Response
(to what data Available with
location) this command?
OK Button No To confirm that an action or Click OK None
point in time has occurred in
the macro. Allows fora
customized message (Prompt
Text) to indicate the action or
point in time.
Yes/No button | Yes Asks a question (Prompt Text) | Click Yes or No Yes - Selectable

between yes and no
as the default.

User Text

Yes

(to a text variable)

Allows for a statement or
question (Prompt Text) and a
place to add a comment or an
answer.

Add a comment or
answer and click OK

Yes - Allows for a
default answer to be
place in the response
area that can be
overwritten.

User Numeric

Yes

(to a numeric
variable)

Allows for a statement or
question (Prompt Text) and a
place to add a numeric
response.

Add a numeric value

Yes - Allows for a
default value to be
place in the response
area that can be
overwritten.

Push buttons

Yes

(to a text or
numeric variable)

Allows for a statement or
question (Prompt Text) and a
user-defined response via
pushbuttons.

Click on one of the
user-defined
pushbuttons

Yes - Selectable
between any of the
user-defined buttons
as the default.

ChoicelList

Yes

(to a text or
numeric variable)

Allows for a statement or
question (Prompt Text) and a
user-defined response from a
dropdown list.

Click on one of the
user-defined choices
in the dropdown list

Yes - Selectable
between any of the
user-defined choices
in the dropdown list
as the default.
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RUN REPORT

Purpose and Use
The RUN REPORT Command instructs the program to automatically execute areport file.

The Macro Window and RUN REPORT
When the RUN REPORT Command is selected from the command selection pane in the Macro
Window the command will be inserted just below the previously highlighted command in the
development pane of the Macro Window.

Window specific to RUN REPORT

When RUN REPORT is selected, a Run Report window will appear over the Macro Window. It
will ask the user to define anumber of inputs needed to define the report to be accessed.

Generic Example using RUN REPORT

Begin Macro (automatically added when the window is opened)
Begin Loop

Command Al

Command B1

Command C1

Command D1

End Loop

Command E1

Run Report

End Macro (automatically added when the window is opened)

In the generic example, the RUN REPORT Command will initiate the opening and display (or
printing) of the specified report.

EXECUTE OS COMMAND

Purpose and Use

The EXECUTE OS COMMAND instructs the program to run an executable file from outside of
the SPOT program, and allows the user to automatically open that file as part of the macro
program. Users who are familiar with DOS will recognize this as a DOS command line.

The Macro Window and EXECUTE OS COMMAND
When the EXECUTE OS COMMAND is selected in the command sel ection pane, the command
will be placed just below the previously highlighted command in the devel opment pane of the

Macro Window.

Window specific to EXECUTE OS COMMAND
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When this command is selected, awindow will appear over the Macro Window. It will ask the
user to define a path to access the executable file. Thereisabrowsing feature that allows the user
to search the computer for the appropriate executable filename. Selecting from the browse
window automatically determines the path for the macro program.

If the name of the fileincludes avariable, insert it into the path by using the Insert VVariable button
and selecting the appropriate variable. Select the Pause Macro until Done checkbox to pause the
macro program until the executabl e file has been completed.

Cornmand Lire: Inzart Varnable.. |

Pause Macra untl Done

Generic Example using EXECUTE OS COMMAND

Begin Macro (automatically added when the window is opened)
Begin Loop

Command Al

Command B1

Command C1

Command D1

End Loop

Execute OS command

End Macro (automatically added when the window is opened)

In the generic example, the EXECUTE OS COMMAND opens a program after the loop command
series has been compl eted.
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Ch. 14 - Using Other Windows Imaging Applications

in Advanced Mode

INEEOAUCHON. ..o 255 (QUICK REFERENCE:

P i Tak Picture........ccccccevveiinens 2 . . .
repa”ng t(_) ake aPicture %6 2 Set up the camera to work with another imaging
Establishing the TWAIN Interface............. 256 application (define the TWAIN interface)...
Defining Live Image Preferences............ 256 p. 256
Always Show Full Chip..........ccccccveenneee. 257
Maximum EXPOSUre..........ccccceeveerueenne 257 <2 Define an image setup from the SPOT TWAIN
Post Processing........ Error! Bookmark not interface... p. 256
defined. T
Palettes (RT B/W).......c..rrwerererrrreesnnnenns 258 . , .
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Introduction

The SPOT software is TWAIN compliant. The TWAIN interface, as an alternative to the stand-alone
SPOT software, allows Windows users to use other imaging programs (e.g., Photoshop or Image Pro) to
view, and edit images that were captured using the SPOT camera and software. For example, using the
TWAIN interface and the SPOT camera, you can capture an image from within Photoshop and then
transfer the image into PhotoShop to be edited and saved. The following chapter details the use of the
SPOT TWAIN interface via Adobe Photoshop 7.0.

/ Note: Adobe Photoshop was selected as the example to illustrate SPOT's TWAIN features because
it is one of the most commonly used “ TWAIN capable” image editing programs.

This chapter is divided into two sections.

Preparing to Take a Picture
Taking a Picture

/ Note: Because the image setup and image capture functionality isidentical in the stand-alone and
TWAIN interface versions of the software, these sections reference other chaptersin the manual.
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Preparing to Take a Picture

The TWAIN interface provides you with the same image setup options as the stand-al one version of the
SPOT software. There are two main tasks in preparing to capture an image.

Establishing the TWAIN Interface
Defining an Image Setup

Establishing the TWAIN Interface

To use the SPOT camera and software via Photoshop, establish the TWAIN interface by defining the SPOT
software as the default TWAIN source. Follow these steps:

256

1. Open PhOtOShOp. Camera - SPOT BT Shider 2.3.1-2 [998257)
2. Definethe source of the program that Liv...
you want to interface with (in this case Fr—
the SPOT software). E:M“s
From the File menu, select Empunan
Import. Trersfen
3. Select SPOT RT Camera (Advanced) | “5.7° -~
Camera, and click on it. FtHelid
Note: ToworkintheBasic Pl pae Halp
mode TWAIN interface, T
select SPOT RT Camera TR Chse
(Basic). Refer to Ch. 13—
Using Other Windows
Imaging Applicationsin Pl
i L= 1] = g L= |“a;ﬁ53l.llil
EEElphl i | Cumart: [resal =] Add. | Modi Dot
Diarvica | | . | |

4. The SPOT Camerawindow appears within Photoshop, as shown at the right. Y ou are now ready to
capture images using the TWAIN interface in Photoshop.

Refer to the next sections, Defining Live Image Preferences and Defining Image Setups, for details on how
to define imaging settings using the TWAIN interface.

Defining Live Image Preferences

The TWAIN window includes a Pr efer ences button, which allows you to define live image viewing,
exposure and other preferences. The window includes the following options:

Live Images Window
Always Show Full Chip
Maximum Exposure time
Do Post-processing selection
Close window on snap option
Bus Window
Bandwidth size
Miscellaneous Window
Keep TWAIN Window on top
Make Shutter Sound
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Live Images Window

Always Show Full Chip

Always display the full chip in liveimage mode. If you select aregion, it will be displayed in arectangular
outline within the full-chip view.

Maximum Exposure '
P Preferences El

The Maximum Exposure L

option helps you to avoid e - el

unnecessarily long exposures Miscellaneaws [ Abways Show Full Chip

when viewing alive image. : !

Consider the following I awirmurn Expogure: |'II:I.I:II:IEI geC

situation: When you change Do Pozt-Processing on:

frgm alower i}@c;l}uﬂon [ Tranzfemed Images

objective to ahigher

resol ution objective, the v Snapped Images

camera detects a brief About... | [ Cloze Window on Shap

interval of blackness and

compensates by modifying OF. Cancel Help

the exposure time to maintain 4 4

aconstant brightnesslevel. Thisresultsinyou having to wait for the camerato compute alengthy and
incorrect exposure for the black interval. Using the Maximum Exposur e option, you can limit this
exposure time. For most cases, Diagnostic |nstruments recommends a value of 0.5 seconds. Similarly, the
Live Image Maximum option can also be used in cases where the microscope’ s light path selector is
incorrectly set.

Do Post-Processing on

Specify whether to apply the Post Processing options for the current Image Setup to images captured from
the live image view.

Transferred | mages

If the Transferred Images box is selected, the Transfer option applies the Noise Filter, Color
Enhancement, and Image Size Double options as specified for the current Image Setup.

If the Transferred Images box is unselected, the Transfer option ignores the Post Processing options for
the current Image Setup, with one exception: if the Chip Defect Correction option is selected for the
current image setup (RT and Enhanced cameras only), the corrections will appear in the image capture,
regardless of the Transferred Images preference.

Snapped | mages
If the Snapped Images box is sel ected, the Snap option uses all of the Post Processing options from the
current Image Setup, except for Thermal Frame Subtraction and Flatfield Correction.

If the Shapped Images box is unsel ected, the Snap option ignores the Post Processing options for the
current Image Setup, with one exception: if the Chip Defect Correction option is selected for the
current image setup (RT and Enhanced cameras only), the corrections will appear in the image capture,
regardless of the Snapped |mages preference.
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Close Window on Snap

Selecting this option will close the Live Image Window each time you capture an image using the Snap
button in that window. If thisoptionis not selected, captured images from snap will “stack up” behind the
live image window.

Miscellaneous Window

Keep TWAIN window on top

TheKeep TWAIN Window on Preferences
Top option allows you to

preview and transfer or acquire ; tiscellansous
Live Images

multiple images without having Bus [ Keep TWAIN Window on Top
to re-open the SPOT window.
If the Keep This Window
on Top box is checked, the
SPOT window remains
open.

If the box is not checked, About.

the SPOT window

X

tdiscellaneous

[v hMake Shutter Sound

automatically closes after Ok, | Cancel Help
each image s transferred or
acquired.

Set Exposure Conversion Factor

RT camera users may have noticed in the past, that image brightness differences existed between Live
Images and Captured I mages when using the Snap method of capturing an imagein the Advanced program
mode. The SPOT program now allows for usersto correct for this difference by using the Set Exposure
Conversion Factor function.

Set Exposure Conversion Factor E‘

Thisfunction is used to adjust the relative image brightness
between the Live Image and the captured image. Y ou may
elect to have the SPOT program compute the conversion
factor or you may select the conversion factor yourself.

Corwversion Factor: |D.83

If you choose to have the SPOT program compute the

conversion factor, the program will prompt you with awindow asking
you to “moveto sample”. Y ou should set theimaging areato a
moderately bright sample. Once you have done so and select OK, the
SPOT program does the rest and places the computed exposure factor in
the Conversion Factor window.

SPOT Camera B|

Move to sample

Cancel |

If you choose to set the factor yourself, you may want to open aLive

Image window, set the conversion factor, and then use Snap to capture an image. Compare the two images.
If you are satisfied that the two are at asimilar brightness level, leave the conversion factor. If you are not
satisfied, reset the conversion factor and Snap another image. Repeat this process until you are satisfied.

Setting a conversion factor less than 1 will decreases the brightness of the captured image when compared

totheliveimage. Setting a conversion factor greater than one will increase the brightness of the captured
image relative to the live image.
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Thisvalueisretained for future use, even if you shut down the SPOT program. Y ou may reset it at any
time.

Make Shutter Sound

The user may select whether to utilize the audible shutter sound when capturing an image.

Monitor Camera Color Filter Position (RT Slider)

Determine whether to monitor the position of the color filter. The Monitor Camera Color Filter Position
box is checked as a default. If thisoption isleft checked, the SPOT program displays error messages when
the sensors in the camera head detect that the color filter is not in the correct position. This option does not
monitor the position of thefilter slider in Live Image mode. In Basic mode, the program will give you an
error message if you are capturing an image and the sliding color filter isin the B/W position.

Device

The Device option allows you to select from avariety of image acquisition devices for previewing and
capturing images through the TWAIN interface. These can be selected and changed “on the fly”. Once
you have selected a different device, the TWAIN window will update automatically to include options
consistent with the selected device.

The Palettes option allows Palettes (RT B/W)

The Palettes option allows you to define new pal ettes and edit existing pal ettes.

SPOT color palettes allow you to apply specific hue and saturation values to monochrome (8 bit or 12 bit)
images. Palettes are useful in fluorescence applications where a sampleisfluorescing at asingle
wavelength, and you want the acquired image to have the correct color. For such acase, you could create a
palette to represent the color of the fluorescent dye and then apply that pal ette to the captured image.

There are two ways to apply a palette to an image:

Y ou can associate a palette with an Image Setup, as discussed in Ch. 5 - Preparing to Take a Picture.

Y ou can apply a palette to a captured image by selecting the Set Palette option from the Edit menu.
Refer to Ch. 8 — Viewing, Editing, and Annotating Images for more details.

To define anew palette,
follow these steps: Color Palette X

1. Fromthe Setup Mama: |
menu, select
Palettes.

2. Clickon Add. The
Color Palette dialog
appears as shown
here:

Frleta Colors
3. UsetheHueand
Saturation selection
lists, select a

Wavelength, or

move the cross hairs ST Help |

Wu,-.rglenglh ﬁﬁd - | nm
Huizt [ﬁ _J
Saturanan: W_J
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on the color wheel to enter the values.

- Wavelength allowsthe user to specify the exact wavelength ranging in value from 400nm to 700
nm. Wavelengths will automatically correspond to various Hues at full (100%) saturation.

- Hueisthedesignation for the actual color, as distinguished from others in the color spectrum.
Hue is derived from the color wheel and is expressed in the color's angular location (in degrees) on
the wheel. (e.g., 0° to 360°).

- Saturation isthe proportion of perceived pure huein the color. Saturation (in the SPOT software)
is measured on anumerical scale of 0 to 100, where zero is pure gray and 100 is pure hue (e.g.,
day glow).
4. Click onOK.

Defining Image Setups

An image setup servestwo crucial purposes:

It defines the way a picture will be taken.
It defines the way the program automatically modifies a picture after it is taken.

Image setups are defined to optimize the picture taking process for different types of images or microscopy
techniques. They can be
created, saved, and recalled as

needed. To define anew Mame  [FactanyDeimat e
image setup, you may select Arqured imags
oneof 11 pre-defined image s Eite parFiat 36 -
types as atemplate for Wenyel Expozurs v

.. | A
defini ng the new setup (aUtO' Euag:rg?ﬂm:no T ~ fuln & Menusl While Bialance
exposure) or define the FHEHE g = Fact  [1000 2
settings yourself (manual i Wj
exposure). The 11 pre- S Blue i. Wl =
defined image types (in W L 4

addition to the Factory
Defaults setting) correspond

to commonly used o | Concel | Hew |
microscopy techniques.

The Image Setup window is now comprised of 6 separate windows. Refer to Ch. 5- Preparingto Takea
Picture for atable of the different image types.

To modify the current image setup, click on the M odify button.
To delete an image setup, select the image setup from the list, and click on the Delete button.

To define anew image setup, click on the Add button. The New Image Setup window appears with a
list of pre-defined and user-defined templates (image types). Bracketsindicate pre-defined image
types< >. Select atemplate, and click on OK.

When you add a new image setup or modify an existing setup, the Image Setup window appears, as shown
at right. Refer to Ch. 5 — Preparing to Take a Picture for a detailed explanation of the Image Setup options.
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RT B/W RT B/W and Color Mosaic camera users will not see the fluorescence —red, fluorescence — green, and
fluorescence — blue Image Type options.

Taking a Picture

From the SPOT TWAIN interface, you can perform both initial image captures (i.e., for computing
exposure, white balance, etc...) and final image captures.

Capturing Initial Images

Thetoolbar at the left of the SPOT Camera window enables you to quickly access the functions that are
used prior to the capture of the final image.

Camera - SPOT RT Slider 2.3.1-2 (998257)

Live Image
see Ch. 6

Compute Live
Exposure
see Ch. 7

Expozure...
Recall Previous

Exposure A
asn €, 7 Previous
Exposzure. ..
Compute White
Balance Values
see Ch, 7 _—
Chip Imaging

Set Chip Imaging Area..
Region e ——eer

see Ch, 7 Spot Metering

Area...
SPOT Meeting
Area Bias Frame...

see Ch. 7

Thermal

Get Bias Frame...

Frame :
see Ch. 7 Flatfield...

Get Thermal
Frame
see Ch, 7

Get Flatfield Palettes...

Image
see Ch. 7

Image Setup

Preferences. .

Current: | test-al - Add... Fodify... Delete
Dewvice... = J 2

RT RT B/W camera users will not see the Compute White Balance Values toolbar button.
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Capturing Final Images

From the SPOT TWAIN interface, you can capture an image in two different ways. Y ou can preview the
image and transfer it to Photoshop, or you can acquire the image, which sends the captured image directly

to Photoshop.

Preview— Capture an image and preview it within the SPOT TWAIN window.
Transfer — Transfer a captured image to Photoshop.
Acquire - Capture an image and have it automatically transfer to (open in) Photoshop.

Camera - SPOT RT Slider 2.3.1-2 (998257)

Live...

Exposure...

Previous
Exposure...

=

Chip Imaging
Area...

Spot Metering
Area...

Bias Frame. ..

Thermal
Frame...

Flatfield...

Palettes... |
Preferences... |

Device... I

—Image Setup

Current; ltest-al _vj Add... Modif_l,l...i Delete I

Preview

Transfer
Acquire

Help...

P E R

Cloze
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Ch. 15 - Using Other Windows Imaging Applications

in Basic Mode
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2 Define image capture settings in the SPOT TWAIN
interface... p. 268
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Taking a Picture...
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Introduction

The SPOT software is TWAIN compliant. The Basic TWAIN interface, as an alternative to the stand-alone
SPOT software, allows Windows users to use other imaging programs(e.g., Photoshop or Image Pro) to
view, and edit images that were captured using the SPOT camera and software. For example, using the
Basic TWAIN interface and the SPOT camera, you can capture an image from within Photoshop and then
transfer the image into Photoshop to be edited and saved. Aswith the stand-alone version of the SPOT
software, the TWAIN interface can be used in both Basic and Advanced modes. The following chapter
describes only the Basic TWAIN Interface.

Establishing the TWAIN Interface

To use the SPOT camera and software viaa TWAIN compliant imaging application (e.g., Photoshop,
Image-Pro, etc...), you must first set the SPOT software asthe default TWAIN source.
Follow these steps:

1. Openthe TWAIN compliant application e.g., Photoshop, Image-Pro, etc...

2. Specify the source of the program that you want to interface with (i.e., the SPOT software). The
procedure for this step will vary according to the software you are using, but you should see alist of
TWAIN devices. In many cases, the application asks you to specify a scanning device.

3. Choose SPOT RT camera (Basic Mode). This establishesthe SPOT software as the default TWAIN
source.

4 P TWAIN e Agen, i

step varies according to the software you Salirgs
areusing. The SPOT Camera window Frobie: |EEEX R -
appears within the application, as shown Evprara: & ddn T Menusl

at right. Tk [t g <]

Refer to the next sections for descriptions of Eighirase 1m
the available options on the TWAIN
interface.

1 asiioy Spmed

Gaming 1.0

Chip Imaging A e

= Ful Chip Corder
Selection

Livee Imaga:

e Eui Brghinzes

b Factal Aaadoiit

Caphued Imags:

Flailimit |<Mones |
z Heb. | Lim | Predew |

Hom P Filwodm | pop

Pacm | | Ooze |

limeape Siz 16001 200 Liva Mads R
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Working in the Basic TWAIN Interface

The Basic TWAIN interface is a one-stop point for previewing and capturing images. For example, using
the Basic TWAIN interface, atypical image capture session might involve the following steps, as

illustrated below:

Preview your specimen B
Use the live image as a point ottt
of reference to focus and ==

position the image and to scan s
for areas of interest.

Create a Profile

21!{ | 0100

A Live Image previe

of your specimen

displays here when

you first open the
Basic TWAIN interface

Prof! lesalow you to cr_egte, — Gettings
modify, and reuse specific _
exposures settings that are Prafile: I M
tailored to y our image capture o Add..
needs. To create anew Exposure:  © Auto 5ave

i i ; Image =
profile, right click on the ; I brightfigld-tra ENANME. .
Profile box. Type: 2 Delete

mooaa

Right-clicking on the Profile box
gives you options to create and
modify Profiles. When you select
"Add," you are prompted to name thg

new Profile. And, as you modify vid
and capture settings, they are savg
to that Profile.
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Define Settings

Define exposure
settings for live and
captured images. Each
of these settingsis
discussed later in this
chapter.

Capture an Image

All of theimage
capture options are
located on the bottom
portion of the window,
asillustrated here

Ch. 15- Using Other Windows Imaging Applications

— Setting
Profile: IDBfEIUIt LI

Exposure: O Ao 7 Manual
Image

Tupe: |brightfieldhansmitted light |

Erightness: 083
£

Guality Speed

E

Gamma: 1.00
£

Wihite Balance...l I atch Color... I

Chip Imaging Area;

@ FulChip O Center: | 100 ~
" Selection
Lirve Image:

v &uto Brighthess

Captured Image:
Flatfield: |<None> LI
¥ Color Enkbancement

More... | Iv Fit Image to %/indow

Live | Previewl
Pause | Transferl

Cloze |
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Defining Preferences

In the Basic TWAIN Interface, you can define three capture/view Preferences |
preferences. Click on the Prefs button to open the Preferences
window (see right). Each option is described below: "

(o 12 Bitz per Channel

Live Images Window W Keep Tw/AIN windaw on Top
rd Always Show Full Chip in Live Mode

Always Show Full Chip

Always display the full chip in liveimage mode. If you select aregion,
it will be displayed in a rectangular outline within the full -chip view. Ok | _Concel | _Hep |
Ahout.. |

Miscellaneous Window

Keep TWAIN window on top
The Keep TWAIN Window on

Top option alows you to Preferences BJ
preview and transfer or acquire
multiple images without having , Miscellaneous
. Live Images
to re-open the SPOT window. Bus I Keep TWAIN Window on Top

If the Keep This Window
on Top box is checked, the
SPOT window remains

iscellanecus

open. [v hdake Shutter Sound
If the box is not checked,

the SPOT window Ahout,.,

automatically closes after

each imageistransferred or Ok, | Cancel Help

acquired.

Captured Image Bit Depth
This option enables you to specify adifferent image bit depth when saving an image captured in the SPOT
program.

8 Bits per Channel — The 8 bits per channel option provides 256 gray levels per color:

a) With RT B/W cameras, captured images are 8 bits per pixel monochrome.

b) With RT Color cameras, captured images are 24 bits per pixel RGB color.

This option results in smaller, more manageable image sizes, and is best for images that do not require
extensive modification.

12 Bits per Channel — The 12 Bits per channel option provides 4,096 gray levels per color.

c) With RT B/W cameras, captured images are 12 bits per pixel monochrome.

d) With RT Color cameras, captured images are 36 bits per pixel RGB color.

This option reduces banding problems that can result with modified images, but also resultsin larger
filesizes.

When saving 12 bit per channel images, SPOT prompts you to select either 12 bits per channel or 16 bits
per channel. If you use Adobe’ s Photoshop for image editing, you should select the 16 bit per channel
option because Photoshop cannot read 12 bit per channel images.
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Set Exposure Conversion Factor

RT camera users may have noticed in the past, that image brightness differences existed between Live
Images and Captured | mages when using the Snap method of capturing an image in the Advanced program
mode. The SPOT program now allows for users to correct for this difference by using the Set Exposure
Conversion Factor function.

Thisfunction is used to adjust the relative image brightness
between the Live Image and the captured image. Y ou may
elect to have the SPOT program compute the conversion

factor or you may select the conversion factor yourself. Cormversion Factor: |D.B3

If you choose to have the SPOT program compute the

conversion factor, the program will prompt you with a Ok ‘ Lancel ‘

window asking you to “move to sample”. Y ou should set

theimaging areato a moderately bright sample. Once you have done so Move to sample

and select OK, the SPOT program does the rest and places the computed

exposure factor in the Conversion Factor window. ok el |
If you choose to set the factor yourself, you may want to open aLive : '

Image window, set the conversion factor, and then use Snap to capture an
image. Compare thetwo images. If you are satisfied that the two are at asimilar brightness level, leave the
conversion factor. If you are not satisfied, reset the conversion factor and Snap another image. Repeat this
process until you are satisfied.

Setting a conversion factor less than 1 will decreases the brightness of the captured image when compared
totheliveimage. Setting a conversion factor greater than one will increase the brightness of the captured
image relative to the live image.

Thisvalueisretained for future use, even if you shut down the SPOT program. Y ou may reset it at any
time.

Make Shutter Sound
The user may select whether to utilize the audible shutter sound when capturing an image.

Monitor Camera Color Filter Position (RT Slider)

Determine whether to monitor the position of the color filter. The Monitor Camera Color Filter
Position box is checked as adefault. If this option isleft checked, the SPOT program displays error
messages when the sensors in the camera head detect that the color filter is not in the correct position.
This option does not monitor the position of the filter slider in Live Image mode. In Basic mode, the
program will give you an error message if you are capturing an image and the sliding color filter isin
the B/W position.

User Guide to the SPOT RT Camera



Ch. 15 - Using Other Windows Imaging Applications in Basic Mode

F-Keys
The following function keys are available as shortcutsin the Basic TWAIN interface:
Function Key Action TWAIN Interface Option
[F4] Restart the live image view. Live
[Alt] + [F 4] Close the SPOT Camera window. Close
[F9] Capture an image and automatically transfer it to the Acquire
imaging application.
[Ctrl] + [F 10] Compute white balance values. White Balance
[Alt] + [F 10] Compute white balance values without displaying the Not available from the window

informational dialog.

Using the Live Image to Define Image Capture Settings

When you open the Basic mode TWAIN Interface, the Live Image window is, by default, running, as
indicated by the Live Mode Running message in the status bar. The settings optionsin the TWAIN
interface window enable you to optimize the live image view, and then capture an image using these
settings. 1nthe TWAIN interface, you can:

Create profilesto use as pre-defined image capture settings.
Modify exposure settings
Define a specific portion of the chip to be used in the image capture.
Modify the screen orientation of the specimen.
The following sections describe all of the Live Image/lmage Capture Settings.

Profile

The Profile option allows you to create and re-use sets of live image/image capture settings. When you
open the TWAIN interface, the Default Profileis selected. When you make changesto any of thelive
image/image capture settings, these changes can be saved to a Profile — either the Default or one that you
have defined. For example, if you gamma adjust alive image and then decide that the result isideal for the
type of specimen you are working with, you could create a new Profile with the gamma and exposure
values and name it for that type of specimen—i.e., “Diseased Cells.”

When you close the SPOT Camera window, the program prompts you to save changes. Carefully
consider the effect of your choice:

Clicking Y es modifies the Profile according to the adjustments that you made. Future image captures
taken with that Profile will reflect these changes. For example, if you rotated alive image, and then
clicked Y es after closing the window, all future captures taken with that Profile would be rotated in the
same way.

Clicking No retains the original values of the Profile. Thisallowsyou to maintain a unique set of
image view and capture settings that can be re-applied to future captures of similar specimens.
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To add, edit, or delete Profiles, right-click on the Profile box. Right clicking gives the following options:
Add — Add anew Profile. When you add a new Profile, the program prompts you to nameiit.
Save — Save a Profile that you have modified.
Rename — Rename an existing Profile.
Delete - Delete a Profile. This option appears only after you have defined a second Profile in addition
to the Default Profile.

Exposure: Auto or Manual

The Exposur e option gives you the choice of having the camera cal culate exposure time (Auto), or setting
the exposure on your own (Manual). The exposure options will vary according to whether you select
Auto or Manual, asillustrated below.

Auto Manual

E wposure: * Auta © Manual Exposure:  Auto FM

Image

Type: | brightfisldHransmitted lght ¥

E“iEIt'ltﬂESSi 0.33 Expozure Time: 0.040 msz
[uiality Speed (3 air; 1

| 1
[ arnrma: 1.00 Garmma: 1.00
| I

When you enter one of the above exposure settings, note that it appliesboth to the live image that you are
viewing and the captured image.

Auto Exposure options

Image Type

An Image Typetellsthe SPOT program how to expose and process image captures. Each of the 11
available Image Types (see below) corresponds to a microscopy technique: select the Image Type that
matches the technique you are using. The camerawill capture the image accordingly. The table below
describes typical situations for each image type.

Image Type Description

Brightfield-reflected light Polished metallurgical specimens and semi-conductors using a microscope with a
vertical illuminator.

Brightfield-transmitted light Stained specimens on glass slides using transmitted light microscopes.
Darkfield-reflected light Bright areas of specimens being viewed with darkf ield, reflected light techniques.
Darkfield-transmitted light Bright specimens on dark backgrounds using transmitted light darkfield technique.
Fluorescence Fluorescence specimens not fluorescing in a single red, green, or blue primary color
Nomarski DIC/Hoffman Specimens being viewed with either Nomarski DIC or Hoffman techniques.
Phase contrast Specimens being viewed using the phase contrast technique.
Polarized light Specimens being viewed with polarized light techniques.
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(cont.)

Image Type Description
Stereo/macro-metallic glints Metallic specimens with intense glints.
Stereo/macro—no glints Matte specimens without bright glints.
Stereo/macro-shiny glints Shiny specimens with bright glints.

Brightness

Enter aBrightness value between .24 and 34.

A brightness value of 1, the default val ue, gives you the correct image brightness for most images. The
Brightness control allows you to overexpose or underexpose (darken or lighten) the image area. In many
cases, an image has varying levels of brightness; to see a specific area better you might want to lighten or
darken theimage. When using the Brightness control, the SPOT camera uses an algorithm that combines
gain and exposure time to provide the fastest possible image update rate (shutter speed) in live mode:

When overexposing images to make them brighter (i.e., entering values greater than one), the camera
first selects the highest possible gain before lengthening the exposure time. Because gain aso
brightens an image, less exposure time is needed.

When underexposing images to make them darker (i.e., entering val ues | ess then one) the camera uses
the lowest possible exposure time before lowering the gain.

Quality/Speed (Auto)

Usethe dlider to balance speed and quality when previewing dim images.
Moving the slider toward the Quality side increases image quality and decreases frame rates.
Moving the slider toward the Speed side increases frame rates and decreases image quality.

The Quality/Speed measurement corresponds to the Auto-Gain limit setting, which allows you to set an
upper limit on the gain options that will be available during the Auto-Exposure process.

When the slider is at the left-most point, the Auto-Gain Limit gives you higher quality pictures, but
lengthier exposure times.

When the slider is at the right-most point, the Auto-Gain Limit allows the camerato select from all
available gain options. This shortens exposure times, but decreases image quality.

Refer to the “ Auto-Gain Limit” section in Ch. 5— Preparing to Take a Picture for a detailed explanation of
gain and exposure.

Gamma

Enter a Gamma value between .1 and 4.
Gamma adjustment smoothly lightens darker areas of an image without burning out bright areas or
lightening black areas. Thisis especially useful for capturing/editing images with awide range of
brightness val ues (dynamic range) such as fluorescence specimens or macroscopic objects with glints, (e.g.,
printed circuitry).

Values between 1 and 4 lighten the darker areas of the image.

Values between .1 and 1 darken the mid-tones of the image.

Gamma adjustments on live images are made in the RGB color space, the only color space where
adjustments can be made quickly enough to keep up with liveimaging. Refer to Ch. 5— Preparing to Take
a Picture for more details on gamma adjustment and color spaces.

Manual Exposure Options
Exposure Time(s)

Usethe slider-bar to specify an exposure time (or times) between .04 ms and 526.746 sec.
When you specify an exposure time, the camera skips the automated exposure sequence that takes place
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when you open the live image view —i.e., the TWAIN interface. Thisisvery useful in caseswhere
exposure times are lengthy, as with fluorescence samples.

Gain
Enter the precise gain that the camerawill use for an image capture. Use the slider-bar to select one of the

gainoptions: 1, 2,4, 8, or 16. The gain value displaysto theright of the slider-bar. Refer to the “Auto-
Gain Limit” and “Gain” sections of Ch. 5— Preparing to Take a Picture for details on gain and exposure.

Gamma
The manual Gamma adjustment isidentical to the auto Gamma adjustment (see above.)

White Balance

White balance istheratio of red, green, and blue gains necessary to achieve the proper color rendition for
animage. Many factorsimpact the coloration of an image capture, including lamp voltage, the coloration
of the glass used in the slide, and the coloration of the glass used in the lenses of the microscope’'s
objectives. To minimize theimpact of these factors, use the White Balance feature. When you perform a
white balance calculation, SPOT samples the color of the light from your light source after it has passed
through the slide and the objective, and then calcul ates the red, green, and blue gains needed to produce
images where the white areas are white and the color areas are true.
Y ou should perform a new white balance cal cul ation when:

Starting a new image capture session.

Changing the lamp voltage.

Switching to adifferent objective on the microscope.
To perform awhite balance, follow these steps:
1. Settheillumination and the objective that you will use for the image capture.

2. If you have not done so, select your Image Type (see above). Each Image Type hasits own set of
white balance values. Any white balance values that you compute for an image type remain linked to
that image type until you compute new values. When selecting a new image type, remember that you
will be using the white balance values linked to that image type.

3. Click onthe White Balance button.
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4, Show the camera

asample of white light. This step varies according to microscopy technique and

Image Type (sample), as shown in the table below:
Image Type White Balance Technique
Brightfield- Position the slide so that the specimen is not in the field of view, but light is going through the slide
transmitted light near the specimen.
Darkfield- Perform the white balance using the brightfield mode on your microscope. See Brightfield —

transmitted light

transmitted light above.

Fluorescence

Use the Match Color feature (see above)

Nomarski
DIC/Hoffman

For Nomarski DIC: Adjust the Nomarski prism until the image is in either the “brightfield” or the
“gray scale” view.

For Hoffman: Perform the white balance directly on the Hoffman image.

Phase contrast

Position the slide so that the specimen is not in the field of view, but light is going through the slide
near the specimen.

Polarized light

Pull all polarizers and compensators out of the light path and then position the slide so that the
specimen is not in the field of view, but light is going through the slide near the specimen.

reflected light

Brightfield- Replace your sample with a mirror.
reflected light
Darkfield- Perform the white balance using the brightfield mode on your microscope. See Brightfield —

reflected light above.

Stereo/Macro (all
three options)

Using an EPFilluminator (shining a light on the top of your specimen from off to one side), replace
your sample with a white sheet of paper.

5. Click onBegin to start the calculation. The camera computes the white balance values, and they are
automatically saved to the image settings for the image type that you selected.

Match Color

The Match Color featureistypically used in two situations:
Y ou want to change the colors of an image on the screen to match the way that you think the specimen

looks.

Y ou want to set the white balance for pictures taken with a microscopic technique that never has white
initsimages. A prime example of thissituation is fluorescence microscopy.

To use the Match Color feature, follow these steps:
1. Click onthe Preview button to capture an image. The Match Color option remainsinactive until a
preview image is captured.
2. Select Match Color. The cursor becomes an eyedropper.

3. Using the mouse to move the eyedropper, position it on the pixel location of the color that you
want to match. The R, G, and B values of the pixel that you select must all be less than 255.

4. Click onthepixel. The Match Color dialog appears with information about the pixel that you

selected:

e) Hue-Theactual color, as distinguished from othersin the color spectrum. Hueis derived from
acolor wheel and is expressed in the color's angular location (e.g., 0 to 360 degrees).

f)  Saturation - The proportion of perceived pure huein the color. Saturation (in the SPOT
software) is measured on anumerical scale of 0 to 100, where zero equals pure gray and 100
equals pure hue (e.g., “day glow”).
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5. Movethe cross hairsto the desired color either by clicking on the new location or clicking and
dragging. Asyou move the cross hairs, the color in the image changes accordingly, allowing you
to preview the color before you save theimage. Alternatively, you can click on the Make
White/Grey button to automatically white balance the image.

6. Click onOk

Ch.ip Imaging Area

SPOT allows you to use any rectangular portion of the CCD chip for image capture. Using a portion of the
chipis helpful in cases where you want to:

Keep file sizes small.

Shorten download times.

Avoid areas of the image with optical problems (e.g., vignette areas).

There are three image area options:
Full Chip — Capture the entire area of the CCD chip.

Center — Capture arectangular part of the CCD chip’s area that has the same height - to - width ratio
asthe full chip, and iscentered on the center of the full chip. The percentage that you enter isthe
percentage of full chip width that the new area’ s width will be.

To capture a centered proportion of an image, follow these steps:
g) Check the Center option.
h)  Enter the percentage of the image that you want to capture. The minimum percentageis 10 and
the maximum is 100.
i)  Capturetheimage.
Selection —Capture a specific part of the CCD chip.
a) Check the Selection option.
b) Usethe mouseto select aregion for capture. Click and dragto define the selection. Note that the
new pixel dimensions display in the status bar.
c) Capturetheimage.
When you are viewing alive image Selection, how this selection is displayed, depends on two other
settings: the Fit to Window option (see below) and the Always Show Full Chip in Live M ode preference
(see above). Thefollowing tableillustrates the possibilities:

Fit to Window Always Show Full Chip Live or
Checked? in Live Mode Checked? Selection Display Captured Image
YES YES When you select a portion of the chip, the LIVE

selection is outlined with a yellow rectangle .

YES NO When you select a portion of the chip the cursor BOTH
is a zoom tool. To zoom in on a portion of a
live or captured image, click and drag over the
area that you want to zoom in on. To return to
the non-zoomed image, click on the Full Chip
option.

NO YES When you select a portion of the chip, the LIVE
selection is outlined with a yellow rectangle.
However, because Fit to Window is not
checked, you will not see the entire chip in the
window.

NO NO When you select a portion of the image, the BOTH
cursor is a cropping tool. If you select a portion
of an image, the program displays only the
selected area and discards the rest of the image.
To return to the non-cropped image, click on the
Full Chip option.
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Auto-Brightness (Auto, Live Images)

Available only when you are using Auto exposure and viewing alive image, the Auto-Brightness option
enables you to maintain a consistent brightness level for changing specimens.

Faster Readout (Live Images)

Faster Readout enables you to “speed up” the live image display (higher frame rates) in cases where you
arewilling to sacrifice some resolution for a higher frame rate.

Flatfield (Captured Images)

For all other SPOT camera lines, the Flatfield Correct option is used to correct for display problems
associated with uneven intensity or coloration in illumination, or to correct for artifacts (e.g., dust) in the
optical system.

e Note: Flatfield correction with the SPOT camera refers only to the correction of uneven
lighting. It should not be confused with the correction of optical field flatness.

Flatfield correction works by taking a picture of the brightfield background without the specimen in the
field of view. Thisimage letsthe SPOT software know, on a pixel-by pixel basis, which areasin the field
of view are receiving lessillumination than the brightest areas. When taking a picture that contains a
specimen, the software uses this information to accurately increase the brightness of each pixel in the dimly
illuminated areas. The resulting image gives the appearance of an even illumination.

To use the Flatfieldoption, follow these steps:
Get Flatfield

Statuz
W aiting ta Begin [Femaove zlide]. ..

Abort |

1. Ensurethat the specimen is under the desired objective and
infocus. (
2. Right click on the Flatfield drop-down list and click on the
Add option. The Get Flatfield dialog appears as shown at
right.
3.  Removetheslide from the field of view.
4. Click on Begin. When the program finishes computing the exposure times and acquiring the flatfield
file, the Flatfield dialog prompts you to namethefile:
a) Enter aname. Because flatfield image files are different for each objective, you might want to
name the file according to the objective's magnification (e.g., 10x).
b) Click on OK. If you do not specify alocation, the program automatically saves theflatfield file to
the c:\SpotCam\Fltflds directory.

rd Note: The default file location varies, depending on where you installed the SPOT program.

5. Movethe specimen back into the field of view, and perform the image capture, using either the
Preview or the Acquir e option.

Color Enhancement (Captured Images)

The Color Enhancement option optimizes image captures by closely matching the final captureto the
image as seen through the microscope. To optimize the final image, the SPOT program processes the raw
image data to produce afinal image that matches the view seen through the microscope.

If you want an image capture to match the live image view, you will want to |eave Color Enhancement off.
Color Enhancement applies only to captured images.

User Guide to the SPOT RT Camera 275



Ch. 15- Using Other Windows Imaging Applications

Fit to Window

In addition to automatically resizing images to fit within the live image window, the Fit to Window option
also determines cursor behavior in the liveimage view.

When the Fit to Window option is checked, the live image window cur sor becomes azoom tool. To
zoom in on aportion of aliveimage, click and drag over the area that you want to zoominon. To
return to the non-zoomed image, click on the Full Chip option.

When the Fit to Window option is not checked, the cursor isacropping tool. If you select a portion of
an image, the program displays only the selected area and discards the rest of theimage. To return to
the non-cropped image, click on the Full Chip option.
These points apply only when the Always Show Full Chip in Live Mode (see above) isnot selected. For
more details, refer back to the Chip Imaging Area section (see above).

#  Note: Dueto a flaw in the Windows operating system, monitors that are set to higher resolutions
cannot zoomto very high magnification levels. 1f zoomed in to a high magnification, the monitor
displays white instead of the zoomed image.

More (Image Settings)

When you click on More, the program displays a dialog of More Image Settings

additional orientation and exposure settings, as shown at right: (Fup E vpasure Limits
e Note: The screen capture at right isfroman RT 3- e [ ¥eicd ‘ ™ binimurs [0 oz
. . g q otate 907 Lirve |
Shot/Siider —the Filter Color, Binning, and (G_ Mo —‘r' p— el
Display Images in Grayscale options are not
available with other RT models. Filter Calar: IHGB 'I [~ Displayimages in Grayscale

Binning: |<None> 'I [+ Muoige Filter
Fli
p Cloge | Help |

Specify whether images will be flipped in the live image view
and during the image capture process.
Select Horizontal to flip the image from left to right.
Select Vertical to flip the image from top to bottom.
Select both options to flip the image from left toright and from top to bottom.

Rotate 90°

Specify whether images will be rotated in the live image view and during the image capture process.
- Select None if you do not want the image to be rotated.
Select Right to rotate the image clockwise 90 degrees.
Select L eft to rotate the image counterclockwise 90
degrees.

Setting a Minimum Exposureto
Accommodate Varied Light Sources

Exposure Limits — Minimum
SPOT Power Line 16.6 msfper cycle

Because SPOT RT cameras are capable of Frequency (60 Hz)
extremely short exposure times, light sources with a3ms
intensities that vary with the waveform of the 60 per cycle
Hz line supply (e.g., fluorescent lamps, 120 volt Fluorescent Light

Output Frequency

incandescent bulbs, and 6 volt 20 watt halogen
lamps) can cause the Live Image window to
flicker and result in incorrect brightness and color
balance readings in captured images. This option Exposure < 8.3 ms
allowsyou to correct for these problems by [ ] [ 1
[imiting the camera to a minimum exposure time
that is greater than the pulseinterval of the light
source. Consider theillustration to theright. In Minimum Exposure > 10 ms
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this case, the pulse interval of the fluorescent light source is 8.3 ms. Entering a Minimum Exposure of 25
ms ensures that the camera’ s exposure time is greater than the pulse interval of the light source and that any
error isminimized. The greater the value above 25 ms, the more the error is reduced. Alternatively, you
can enter any multiple of 8.333 ms. To enter a minimum exposure, check the Minimumbox, and enter a
value in milliseconds.

Exposure Limits - Live Image Maximum

Because The Live Image Maximum option helps you to avoid unnecessarily long exposures when viewing
aliveimage. Consider the following situation: When you change from alower resolution objectiveto a
higher resolution objective, the camera detects a brief interval of blackness. When the Auto-Brightness
option (see above) is enabled, it compensates by modifying the exposure time to maintain a constant
brightnesslevel. Thisresultsin you having to wait for the camerato compute alengthy and incorrect
exposure for the black interval. Using the Live Image Maximum option, you can limit this exposure time.
For most cases, Diagnostic I nstruments recommends a value of 0.5 seconds.

Similarly, the Live Image Maximum option can also be used in cases where the microscope’ s light path
selector isincorrectly set.

Filter Color (RT 3-Shot/Slider)

The Filter Color option specifies the color or colors that will be exposed in the live image preview/image
capture.

Red — Preview/capture a monochrome preview of your specimen using the red state of the LCD filter.

Green — Preview/capture a monochrome preview of your specimen using the green state of the LCD
filter.

Blue - Preview/capture a monochrome preview of your specimen using the blue state of the LCD filter.

Clear — Preview/capture a monochrome preview of your specimen using the clear state of the LCD
filter.

Display Images in Grayscale (RT 3-Shot/Slider)

To counter the difficulty of viewing, focusing, and adjusting monochrome images in live mode, the

Display Imagesin Grayscale option enables you to view a monochrome image in grayscale, as opposed to
with thered, green, or bluefilter. This option applies only when the Filter Color (see above) is set to Red,
Green, or Blue.

Binning (RT 3-Shot/Slider)

Binning combines adjacent pixels on the CCD chip, thereby reducing the number of pixelsused in the
image capture. Binning is useful when you have dim images and want to increase sensitivity and reduce
download time. This givesyou higher frame rates and less noisy images. But, as binning level increases,
image resolution decreases. All of these factors should be considered when you select a binning option.
There are four binning options:

None 1pixel =1pixel
2x2 4 pixels =1 pixel
3x3 9pixels =1 pixel
4x4 16 pixels =1 pixel
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Noise Filter

The NoiseFilter corrects for the effects of electrical or thermal noise. The Noise Filter checks each pixel on
the CCD chip as described below:

1. Theprogram compares the value of each red pixel with the values of the eight neighboring red pixels.

2. If none of the eight neighboring red pixels hasavalue within £15 % (i.e., the threshold value that the
SPOT program uses) of the value for the red pixel being checked, the value for the red pixel being
checked is replaced with the average value of the eight neighboring red pixels.

3. Theprogram repeats this procedure for the values of the green and blue pixels being checked.

To activate the Noise Filter, check the Noise Filter box. The program runs the noise filter each time an
image is captured using the Preview or Acquireoptions.

Device

Clicking on the device button allows you to select the camerathat you would like to use (or switch to) for
the next image capture. Thiswindow isidentical to the device selection window that appears when you
open the SPOT software program.

Taking a Picture
From the SPOT TWAIN Interface, you can capture imagesin different ways:

Preview - You can capture aPreviewimage. Preview images remain available in the TWAIN
window for basic editing and serve as the basis for the final image capture. When you click on the
Preview button, the Get I mage dialog displays the capture status as it is captured, and the captured
image then replacesin the Live Image in the window. Note that the status bar indicated that you are
viewing a Preview image.

Transfer - If you like the Preview image, you can Transfer it image directly to the third party
application that you are using. The Transfer button is active only for Preview image captures.
Acquire - Capture an image and have it automatically transfer to (open in) the third party imaging
application.
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Other Mac Imagqging Applications

INtrodUCHION .......ovveeeciiee e 279
QUICK REFERENCE:

Preparing to Take a Picture..............cccccue... 280
Setting File and Save Options................. 280 2 Define file and save options for the 3d Party
Defining Live Image Preferences............ 281 Interface... p. 280
Always Show Full Chip...........cccoveeeennee 281 . . . . .
Maximum EXPOSUIE............ccverrrrenn. 281 < Define live image viewing preferences... p. 281
PostProcessing..........ccccoeeveieiniiniinns 282
Palettes (RT B/W, RT 3-Shot)..................... 282 2 Define a SPOT image setup from the 3d Party
Defining an Image Setup.............c..ccc..... 283 Interface... p. 281
TaKiN AR CTUI S ——————————————————— 285 2 Preview an image in the 3¢ Party Interface ...
Capturing Initial Images............cccccoeeveeeee. 285 p. 285
Capturing Final Images.............cccccveveanee. 286
2 Transfer a captured image to another imaging
application... p. 285
2 Capture an image and have it open in the
application... p. 285
Introduction

The SPOT 3¢ Party Interface is a stand-alone mini-application that is designed for Mac users who want to
use the SPOT camerato capture images, and then edit the imagesin athird party imaging application (e.g.,
Photoshop, Image-Pro). Using the 3" Party Interface, you can:

View alive image preview

Create and/or modify a SPOT image setup

Capture an image and have it automatically open in another application

Capture an image and saveit tofile (i.e., theimageis not associated with a specific application)
Transfer captured images into the image editing software

Y ou cannot, however, use the 3 Party Interface to open images from file.
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Before taking a picture viathe 31 Party Interface, you can set the following parameters as needed:

The SPOT 3 Party Interface File and Save Options

The SPOT 3¢ Party Interface live image viewing preferences
The Image Setup, which defines how the camera will take pictures

Setting File and Save Options

Before using the 31 Party Interface program, you

can specify file format, open, and save options.
Thisincludes the following information:

File format for captured images

Imaging application to edit captured images

Location for saved image files

File naming conventions
File opening conventions

To specify thisinformation, follow these steps:

1. Openthe 3" Party Interface. The SPOT
Camerawindow appears, as shown at right.

2. Click onthe Setup button. The Preferences

window appears.

3. Specify the File Type. Click onthe File Type

SPOT Camera =]
Live...
Exposure...
Prev Exp...
White Bal ..
Image Area...
-Aq.
Background...
Flatfield___
Image Setup
Current: [ prightfield = [ Add... ] [Mudify...] [ Delete ]
Preferences =]

selector and select one of the following
options:

- Windows Bitmap

- MacPICT (pct, pic, pict)

- TIFFUncompressed (tif, tiff)

4

Note: To capture images at pixel bit

depth settings other than 8 or 24 bpp

(e.g., 12 or 36 bpp), you should select
the TIFF/Uncompr essed file type.

280

4. If you use the 12 bpp or 36 bpp settings, and
you use an imaging application that savesfiles
in 16 bpp and 48 bpp format (e.g., Photoshop),
ensure that the Save 12/36 bit imagesin 16/48
bit files (best for Photoshop) box is checked.

5. Click on the Set Application button to specify
the imaging application (e.g., Photoshop) that
you will use with the SPOT camera and the 3
Party Interface.

File Format

File Type:

=)

B Save 12436 bit images in 16/4% bit files (best for PhatoShop)

Setapplimbon...

[ TIFF Uncornpressed

<No application selected yet:

Hame & Location

£]
Root narme : I:I I:‘ Aadd PC filename extensions
LetFolder...

[ Autornatically name images

<Mo folder selected wets

Options for Opening File
I:‘ Open images autormatically in the selected application

E Bring the selected application to the foreground each time

@ o ][]
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6. Specify how files are named and where they are saved. There are two options.

Automatically name images — The program automatically names and saves images according to
the parametersthat you specify.

Ask for filename each time - Have the program prompt you to enter the name and file location
each time.

If you choose the Automatically name images option, specify the Root name for the image files and
the folder that they will be saved to.

Enter anamein the Root name box. The Root nameisthe first part of the file name. If the root
name istest, for example, the first image that you save will be test0001, the second image
test0002, etc... If you do not specify a Root name, the files are saved with the numerical names
(e.g., 0001, 0002, etc...).

To display the PC file type extension for image files, check the Add PC filename extensions box.

Click onthe Set Folder button to specify where you will savethefile. If you do not specify a
location, the 3rd Party Interface program creates a folder on the desktop called SPOT Images,
captured images are automatically saved to thislocation.

7. Specify thefile open options. Y ou can select one, both, or neither of the two options:

Open images automatically in selected application — When you Acquire or Transfer images, the
images open automatically in the application that you specified in step 4 above.

Bring the selected image to the foreground each time — When you Acquire or Transfer images,
the imaging application window opensin front of the SPOT Camera window, which is sent to the
background.

If neither option is selected, theimagefileis saved to the location that you specify.

8. Clickon OK. Thefiletype and application that you specified appear next to the Change button on the
SPOT Camera window.

Defining Live Image Preferences

Preferences =——H
The 3" Party Interface window includes a Pr efer ences Live I mage
button, which allows you to define live image viewing and [J &iways Show Full Chip

exposure preferences. Thisincludes the following options:

Always Show Full Chip [a Post-Processing on:
Maximum Exposure
Do Post Processing On

Each option is discussed below.

Always Show Full Chip [ﬂ]

Faximurn Exposure : 10,000 | zep

|:| Transferred Images
|:| Snapped Images

Alwaysdisplay thefull chipin liveimage mode. If you select aregion, it will be displayed in arectangular
outline within the full-chip view.

Maximum Exposure

The Maximum Exposure option helps you to avoid unnecessarily long exposures when viewing alive
image. Consider the following situation: When you change from alower resol ution objective to a higher
resol ution objective, the camera detects a brief interval of blackness and compensates by modifying the
exposure time to maintain a constant brightness level. Thisresultsin you having to wait for the camerato
compute a lengthy and incorrect exposure for the black interval. Using the Maximum Exposur e option,
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you can limit this exposure time. For most cases, Diagnostic I nstruments recommends avalue of 0.5
seconds. Similarly, the Live Image Maximum option can also be used in cases where the microscope’ s
light path selector isincorrectly set.

Post Processing

Specify whether to apply the Post Processing options for the current Image Setup to images captured from
the live image view.

Transferred Images

If the Transferred Images box is selected, the Transfer option applies the Noise Filter, Color
Enhancement, and Image Size Doubl e options as specified for the current Image Setup.

If the Transferred Images box is unselected, the Transfer option ignores the Post Processing options for
the current Image Setup, with one exception: if the Chip Defect Correction option is selected for the
current image setup (Enhanced and RT cameras only), the corrections will appear in the image capture,
regardless of the Transferred Images preference.

Snapped | mages

If the Snapped Images box is sel ected, the Snap option uses al of the Post Processing options from the
current Image Setup, except for Background Subtraction and Flatfield Correction.

If the Snapped Images box is unsel ected, the Snap option ignores the Post Processing options for the
current Image Setup, with one exception: if the Chip Defect Correction option is selected for the
current image setup (RT and Enhanced cameras only), the corrections will appear in the image capture,
regardless of the Snapped Images preference.

Palettes (RT B/W, RT 3-Shot/Slider)

The Palettes option allows you to define new pal ettes and edit existing palettes.

SPOT color palettes allow you to apply specific hue and saturation values to monochrome (8 bit or 12 bit)
images. Palettes are useful in fluorescence applications where asampleisfluorescing at asingle
wavelength, and you want the acquired image to have the correct color. For such acase, you could create a
palette to represent the color of the fluorescent dye and then apply that palette to the captured image.

There are two ways to apply a palette to an image:

Y ou can associate a pal ette with an Image Setup, as discussed in Ch. 5 - Preparing to Take a Picture.

Y ou can apply a palette to a captured image by selecting the Set Palette option (Advanced mode) from
the Edit menu. Refer to Ch. 8 — Viewing, Editing, and Annotating Images for more details.
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To define anew palette, follow these steps:
1. From the Setup menu, select Palettes.

2. Click on Add. The Color Palette dialog
appears as shown here:

Colar Faletie

3. Either use the Hue and Satur ation
selection lists or move the cross-hairs on
the color wheel to enter the values

- Hueisthe designation for the actual

s

Sariwrntion:

color, as distinguished from othersin ' RO

the color spectrum. Hueis derived | —:I
from the color wheel and is expressed B e e
in the color's angular location (in
degrees) on the whedl. (e.g., 0° to 360°).

- Saturation isthe proportion of perceived pure huein the color. Saturation (in the SPOT software)

is measured on a numerical scale of 0 to 100, where zero is pure gray and 100 is pure hue (e.g.,
day glow).

4. Click onOK.

7Y Cinal } oy

Defining an Image Setup

An image setup servestwo crucial purposes:

It defines the way a picture will be taken.
It defines the way the program automatically modifies a picture after it is taken.

Image setups are defined to optimize the picture taking process for different types of images or microscopy
techniques. They can be created, saved, and recalled as needed. To define a new image setup, you must
also select one of 11 pre-defined image types as atemplate for defining the new setup. The 11 pre-defined
image types (in addition to the Factory Defaults setting) correspond to commonly used microscopy
techniques. Refer to Ch. 5- Preparing to Take a Picture for atable of the different image types. Brackets
around the title indicate pre-defined image types, while the user defined image setups appear without
brackets.

To modify the current image setup, click on the M odify button.
To delete an image setup, select the image setup from thelist, and click on the Delete button.

To define anew image setup, click

Mew Image Setup=———
on the Add button. The New Image | g =
Setup Wl ndOW appearS W|th a ||St Of Base new getup an:
pre-defined and user-defined <brightfi : :

X ghtfield-transmitted light>
templates (image types). Brackets ¢darkfield-transmitted light:
indicate pre-defined image types < <flusrescence »
>, i <Momatzki DIC SHoffrman:
Select atemplate, and click on P
OK. The New Image Setup window <polarized lights
appears, as shown at right: <brightfield-reflected light

<darkfield-reflected light>
<steren/macro-no glints
<zterea/macto-shiny glints»
<stereo/macro-metallic glints >
Erightfield
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RTB/W  RT B/W camera users will not see the fluorescence —red, fluorescence — green, and fluorescence — blue
Image Type options.

When you add a new image setup or modify an existing setup, the Image Setup window appears, as shown
here.

Image Setup =l
Mamme: | Brightfield |  BitsperPinel:  [24 = I
Exposure
Type: [ Lduto E “hite Balanee :
Irnage Type: p:::::Tent El Red: El
[ brightfield-transmitted light | % | Auto-Gain Green: @
Lirnit : Ble 1 164 @

|:| External Shutter Lag: I:I |:| FMinirmurn Exposure : I:I

Chip Imaging Area
@ Full Chip D Center: I:I D Region : I:I

EH

Post-Processing

[ colar Enhancement [ rotate: Left Right

E Chip Defect Carrection |:| Horizontal Flip |:| Wertical Flip

I:‘ Maoize Filter: I:l D Backqround Subteact :

|:| Garnrna &d just: I:l | | D Locked
HSL HSY RGE D Flatfield Correct :

|:| Irnage Size Double | |

Refer to Ch. 5 — Preparing to Take a Picture for adetailed explanation of the Image Setup options.
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Taking a Picture

Using the 3 Party Interface, you can perform both initial image captures (e.g., for computing exposure,
white balance, etc...) and final image captures.

Capturing Initial Images

Thetoolbar at the left of the SPOT Image Capture window enables you to quickly access the image capture
functions that are used prior to the capture of the final image. The call-outs below pageillustrate the

toolbar buttons:

SPOT Camera

ce Live__.

Xposure.._.

PO € =P rey Exp...

ite Bal...

e e mage Area._._

ﬁlckgrnund...

& P 9 %tfield...
Regio

Preferences...

Get Flatfield Image

see Ch. 7 Setup._. p IOmage SR
Eurrent: [ Brightfield = [ Add... ] [ Modify... ] [ Delete ]
RT B/W RT B/W camera users will not see the Compute White Balance Values toolbar button.
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Capturing Final Images

From the 3¢ Party Interface program, you can capture an image in two different ways. Y ou can preview
the image and then transfer it to another imaging application (e.g., Photoshop), or you can Acquire the
image, which sends the captured image directly to the application.

Preview— Capture an image and preview it within the SPOT Image Capture window.
Transfer — Transfer a captured image to the imaging application.

Acquire - Capture an image and have it open/save according to the parameters that you specified (see
Setting File and Save Options). The one-step process of Acquiring animageisidentical to previewing
and then transferring an image
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Ch. 17 — Using Other Mac Imaging Applications in

Basic Mode

INTOAUCTHION. ... e 288
QUICK REFERENCE:

Working in the Basic 3¢9 Party Interface....... 288
Defining Preferences.........c.cocovvevneurenne. 290 < Define image capture settings in the SPOT 3rd
FoKYS oo 290 Party interface... p. 291
giiﬂﬁéze v g i DR MEEE Captlz‘;el 2 Define exposure options... pp. 292 - 294
BB ecoozcozoozzomosozeomososcomocozzomocozzarocoze 291 2 Pperform a white balance on an image... p. 294
Exposure: Auto or Manual..............cc........ 292
AULO EXPOSUIE OPHONS.....vvveoeveeeeererrerren 202 2 View or capture a region of an image... p. 296
IMage TYPE...cooviveeiiiiiiiieiee e 292 .
Brigr?tne)s/s? ............................................. 293 « Capture animage... p. 300
Quality/Speed (Auto)...

GamMMA......ooiiiiiieiiieeiie e
Manual Exposure Options.......................

Exposure Time(s)

Gain

Gamma
White Balance...........cccocoovveiiiiiniciciee
Match Color.........cooveiieiiiiicccee 295
ChipImaging Ar€a..........cccoveveveenieneenns 296
Auto-Brightness (Auto, Live Images) ....... 297
Faster Readout (Live Images).................. 297
Flatfield (Captured Images) .............c...... 297

Color Enhancement (Captured Images)298

Fit t0 WINAOW.......ooveviiiiiiieiieseeceiee 298
More (Additional Orientation and Exposure
1= 1] o ) PRSPPI 298
FID et 298
Rotate 90°...........cceoiiiiiieieceie e 298
Exposure Limits— Minimum................ 299
Exposure Limits— Live Image Maximum
............................................................... 299
Filter Color (RT 3-Shot)........ccccecveeiieenne 299
Display Images in Grayscale (RT 3-Shot)
............................................................... 300
Binning (RT 3-ShOt)........cccoeviieiiiiniienne 300
Noise Filter........oocovviiiiiiiiicncieece 300
Taking aPicture.........cccoooeeiiieeiiieiiieeieee 300
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Introduction

The SPOT Basic 3¢ Party Interface is a stand-alone mini-application that is designed for Mac users who
want to use the SPOT camerato capture images, and then edit the images in athird party imaging
application (e.g., Photoshop, Image-Pro). Using the 3 Party Interface, you can:

View alive image preview

Create and/or modify a SPOT image setup

Capture an image and have it automatically open in another application

Capture an image and saveit tofile (i.e., theimageis not associated with a specific application)
Transfer captured images into the image editing software

You cannot, however, use the 3" Party Interface to open images from file.

Working in the Basic 3 Party Interface

The Basic 3¢ Party interface isaone-stop point for previewing and capturing images. For example, using
the Basic 3rd Party interface, atypical image capture session might involve the following steps, as

illustrated below:
Preview your O SPOT Camera—"nce——————— &
SpeCImen - Settings
Profile: [ Default =]
USE‘ the I IVE‘ | mage ‘Exposure ) puto () Manual
mage — - s
asa pOl nt of Type: |Lbrightfieldtransmitted light |
reference to focus —p e
and position the Quality _Spesd
image and to scan e
for areas of interest. =g nee
St Coor.
Chip Imaging drea:
® Full Chip () Center: -
() Selection
Live Image:
[ aute Brightness
[ Faster Readout
Captured Image :
Flatfield: | Mone> 3
BColor Enhancement
[ Fit o Window [ Setap.: ] [ Live ] [ Ereviene I I Actairs ]
Transter
Create a Profile
~ Settings
Profiles allow you to _ —
create, modify, and Frofile: | Default Spot™ Help
reuse specific _ Exposure: & At
exposures settings e
that are tailored to Tupe, |Lbrightfield-t] ~ Save
; ’ Rename...
your image capture Erinht
needs. To createa T Delete

new profile,
control-click on the
Profile box.
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Define Settings O

. . Settings
Define exposure settings for

live and captured images. Each Profile: [ Default =]
of these settingsis discussed

later in thischapter. Exposure: @ Auto {:} Manual
Image — - - =
Type [ brightfield-transmitted light Lj
Erightness: 1.00
; [ .
s
Quality Speed
i {Iiil ]
e
Gamrna: 1.00
i {1} ]
v

White Balance... | Match Color...
Chip Imaging Area:

{®) Full Chip {3 Center: |:|

D Selection

Live Image:
E Auto Brightness
E Faster Readout

Captured Irmage:
Flatfield: [ Mones =)

E Color Enhancernent

BA Fit ta Window

Capture an Image

All of the image capture options
arelocated on the bottom [
portion of the window, as

illustrated here. Transter Oose

™ (T (TS
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Defining Preferences

In the Basic 3rd Party Interface, you can define three
capture/view preferences. Click on the Prefs button to
open the Preferences window (see right). Each option
is described below:

Captured Image Bit Depth

This option enables you to specify adifferent image bit
depth when saving an image captured in the SPOT
program.

8 Bits per Channel — The 8 bits per channel option
provides 256 gray levels per color:

- With RT B/W cameras, captured images are 8
bits per pixel monochrome.

Preferences "—— H

Captured Image Bit Depth
!} & Bits per Channel
{:} 12 Bits per Channel

|:| A lways Show Full Chip in Live Mode

- With RT Color cameras, captured images are 24 bits per pixel RGB color.

This option results in smaller, more manageable image sizes, and is best for images that do not require

extensive modification.

12 Bits per Channel — The 12 Bits per channel option provides 4,096 gray levels per color.

- With RT B/W cameras, captured images are 12 hits per pixel monochrome.
- With RT Color cameras, captured images are 36 hits per pixel RGB color.

This option reduces banding problems that can result with modified images, but also resultsin larger

file sizes.

When saving 12 bit per channel images, SPOT prompts you to select either 12 bits per channel or 16
bits per channel. If you use Adobe’ s Photoshop for image editing, you should select the 16 bit per
channel option because Photoshop cannot read 12 bit per channel images.

/ Note: The SPOT RT camera captures all images using 10 bits per channel (color). The SPOT
softwar e immediately converts the captured image to either 8 bits per channel (color) or 12 bits per
channel (color), depending on the Captured I mage Bit Depth that you select.

Always Show Full Chip in Live Mode

Checking this option ensures that you will always see the Full Chip view when viewing aliveimage. Keep
in mind that the selection that you make here determines how the live image displays when viewing a
region of the chip. Refer to the Chip Imaging Area section for more details.

F-Keys

The following function keys are available as shortcuts in the Basic 3rd Party interface:

290

Function Key Action 3rd Party Interface Option
[F 4] Restart the live image view. Live
[Alt] + [F 4] Close the SPOT Camera window. Close
[F9] Capture an image and automatically transfer it to the Acquire

imaging application.

[Ctrl] + [F 10] Compute white balance values.

White Balance

[Alt] + [F 10] Compute white balance values without displaying the Not available from the window

informational dialog.
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Using the Live Image to Define Image Capture Settings

When you open the Basic mode 3rd Party Interface, the Live Image window is, by default, running, as
indicated by the Live Mode Running message in the status bar. The settings optionsin the 3rd Party
interface window enable you to optimize the live image view, and then capture an image using these
settings. Inthe 3rd Party Interface, you can:

Create profilesto use as pre-defined image capture settings.
Modify exposure settings
Define a specific portion of the chip to be used in the image capture.

Modify the screen orientation of the specimen.

The following sections describe all of the Live Image/l mage Capture Settings.

Profile

The Profile option allows you to create and re-use sets of live image/image capture settings. When you
open the 3rd Party interface, the Default Profile is selected. When you make changes to any of thelive
image/image capture settings, these changes can be saved to a Profile — either the Default or one that you
have defined. For example, if you gamma adjust alive image and then decide that the result isideal for the
type of specimen you are working with, you could create a new Profile with the gamma and exposure
values and name it for that type of specimen—i.e., “Diseased Cells.”

When you close the SPOT Camera window, the program prompts you tosave changes. Carefully
consider the effect of your choice:

Clicking Yes modifies the Profile according to the adjustments that you made. Future image captures
taken with that Profile will reflect these changes. For example, if you rotated alive imege, and then
clicked Y es after closing the window, all future captures taken with that Profile would be rotated in the
same way.

Clicking No retains the original values of the Profile. Thisallowsyou to maintain a unique set of
image view and capture settings that can be re-applied to future captures of similar specimens.

To add, edit, or delete Profiles, right-click on the Profile box. Right clicking gives the following options:

Add — Add anew Profile. When you add a new Profile, the program prompts you to nameit.

Save— Save a Profile that you have modified.

Rename — Rename an existing Profile.

Delete - Delete a Profile. This option appears only after you have defined a second Profile in addition
to the Default Profile.
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Exposure: Auto or Manual

The Exposur e option gives you the choice of having the camera cal cul ate exposure time (Auto), or setting
the exposure on your own (Manual). The exposure options will vary according to whether you select
Auto or Manual, asillustrated below.

Auto Manual
Exposure: ® suto ) Manual [EepmeT: D Auto !’ Manual
Irnage
Typge: [brightfield—transmitted light ij
Erightness : 1.00 Expozure Time : 0.040 s
e
i Gain: i
Cluality Speed
- T— Q .
R
Gamma: 1.00 Garnrna: 1.00
‘ i} ) " i .
S L

When you enter one of the above exposure settings, note that it appliesboth to the live image that you are
viewing and the captured image.

Auto Exposure options

Image Type

An Image Typetellsthe SPOT program how to expose and process image captures. Each of the 11
available Image Types (see below) corresponds to a microscopy technique: select the Image Type that
matches the technique you are using. The camera will capture the image accordingly. The table below
describes typical situations for each image type.

Image Type Description
Brightfield-transmitted light Stained specimens on glass slides using transmitted light microscopes.
Darkfield-transmitted light Bright specimens on dark backgrounds using transmitted light darkfield technique.
Fluorescence Fluorescence specimens not fluorescing in a single red, green, or blue primary color
Nomarski DIC/Hoffman Specimens being viewed with either Nomarski DIC or Hoffman techniques.
Phase contrast Specimens being viewed using the phase contrast technique.
Polarized light Specimens being viewed with polarized light techniques.
Brightfield-reflected light Polished metallurgical specimens and semi-conductors using a microscope with a

vertical illuminator.

Darkfield-reflected light Bright areas of specimens being viewed with darkfield, reflected light techniques.
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(cont.)

Image Type Description
Stereo/macro—no glints Matte specimens without bright glints.
Stereo/macro-shiny glints Shiny specimens with bright glints.
Stereo/macro-metallic glints Metallic specimens with intense glints.

Brightness

Enter aBrightness value between .24 and 34.

A brightness value of 1, the default value, gives you the correct image brightness for most images. The
Brightness control allows you to overexpose or underexpose (darken or lighten) theimage area. In many
cases, an image has varying levels of brightness; to see a specific area better you might want to lighten or
darken theimage. When using the Brightness control, the SPOT camera uses an algorithm that combines
gain and exposure time to provide the fastest possible image update rate (shutter speed) in live mode:

When overexposing images to make them brighter (i.e., entering values greater than one), the camera
first selects the highest possible gain before lengthening the exposure time. Because gain also
brightens an image, less exposure time is needed.

When underexposing images to make them darker (i.e., entering values less then one) the camera uses
the lowest possible exposure time before lowering the gain.

Quality/Speed (Auto)

Use the dlider to balance speed and quality when previewing dim images.
Moving the slider toward the Quality side increases image quality and decreases frame rates.
Moving the slider toward the Speed side increases frame rates and decreases image quality.

The Quality/Speed measurement corresponds to the Auto-Gain limit setting, which allows you to set an
upper limit on the gain options that will be available during the Auto-Exposure process.

When the slider is at the left-most point, the Auto-Gain Limit gives you higher quality pictures, but
lengthier exposure times.

When the slider is at the right-most point, the Auto-Gain Limit allows the camerato select from all
available gain options. This shortens exposure times, but decreases image quality.

Refer to the “ Auto-Gain Limit” section in Ch. 5— Preparing to Take a Picture for a detailed explanation of
gain and exposure.

Gamma

Enter a Gamma value between .1 and 4.

Gamma adjustment smoothly lightens darker areas of an image without burning out bright areas or
lightening black areas. Thisisespecially useful for capturing/editing images with awide range of
brightness val ues (dynamic range) such as fluorescence specimens or macroscopic objects with glints, (e.g.,
printed circuitry).

Vaues between 1 and 4 lighten the darker areas of the image.

Values between .1 and 1 darken the mid-tones of the image.
Gamma adjustments on live images are made in the RGB color space, the only color space where
adjustments can be made quickly enough to keep up with live imaging. Refer to Ch. 5— Preparing to Take
aPicture for more details on gamma adjustment and color spaces.
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Manual Exposure Options

Exposure Time(s)

Use the slider-bar to specify an exposure time (or times) between .04 ms and 526.746 sec.

When you specify an exposure time, the camera skips the automated exposure sequence that takes place
when you open the live image view —i.e., the 3rd Party interface. Thisisvery useful in cases where
exposure times are lengthy, as with fluorescence samples.

Gain

Enter the precise gain that the camerawill use for an image capture. Use the slider-bar to select one of the
gainoptions: 1, 2, 4, 8, or 16. The gain value displaysto theright of the slider-bar. Refer to the “ Auto-
GainLimit” and “Gain” sections of Ch. 5— Preparing to Take a Picture for details on gain and exposure.

Gamma

The manual Gamma adjustment is identical to the auto Gamma adjustment (see above.)

White Balance

White balance is the ratio of red, green, and blue gains necessary to achieve the proper color rendition for
animage. Many factorsimpact the coloration of an image capture, including lamp voltage, the coloration
of the glass used in the slide, and the coloration of the glass used in the lenses of the microscope’'s
objectives. To minimize the impact of these factors, use the White Balance feature. When you perform a
white balance calculation, SPOT samples the color of the light from your light source after it has passed
through the slide and the objective, and then calculates the red, green, and blue gains needed to produce
images where the white areas are white and the color areas are true.

Y ou should perform a new white balance cal cul ation when:

Starting a new image capture session.
Changing the lamp voltage.
Switching to a different objective on the microscope.

To perform awhite balance, follow these steps:

1. Settheillumination and the objective that you will use for the image capture.

2. If you have not done so, select your Image Type (see above). Each Image Type hasits own set of
white balance values. Any white balance values that you compute for an image type remain linked to
that image type until you compute new values. When selecting a new image type, remember that you
will be using the white balance values linked to that image type.

3. Click onthe White Balance button.

4. Show the camera a sample of white light. This step varies according to microscopy technique and
Image Type (sample), as shown in the table below:
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Image Type White Balance Technique
Brightfield- Position the slide so that the specimen is not in the field of view, but light is going through the slide
transmitted light near the specimen.
Darkfield- Perform the white balance using the brightfield mode on your microscope. See Brightfield —

transmitted light

transmitted light above.

Fluorescence

Use the Match Color feature (see above)

Nomarski
DIC/Hoffman

For Nomarski DIC: Adjust the Nomarski prism until the image is in either the “brightfield” or the
“gray scale” view.

For Hoffman: Perform the white balance directly on the Hoffman image.

Phase contrast

Position the slide so that the specimen is not in the field of view, but light is going through the slide
near the specimen.

Polarized light

Pull all polarizers and compensators out of the light path and then position the slide so that the
specimen is not in the field of view, but light is going through the slide near the specimen.

Brightfield- Replace your sample with a mirror.
reflected light
Darkfield- Perform the white balance using the brightfield mode on your microscope. See Brightfield —

reflected light

reflected light above.

Stereo/Macro (all
three options)

Using an EPFilluminator (shining a light on the top of your specimen from off to one side), replace
your sample with a white sheet of paper.

5. Click onBegin to start the calculation. The camera computes the white balance values, and they are

Match Color

automatically saved to theimage settings for the image type that you selected.

The Match Color feature istypically used in two situations:

Y ou want to change the colors of an image on the screen to match the way that you think the specimen
looks.

Y ou want to set the white balance for pictures taken with a microscopic technigue that never has white
initsimages. A prime example of this situation is fluorescence microscopy.

To use the Match Color feature, follow these steps:

1

Click on the Preview button to capture an image. The Match Color option remainsinactive until a
preview image is captured.
Select Match Color. The cursor becomes an eyedropper.

Using the mouse to move the eyedropper, position it on the pixel location of the color that you want to
match. The R, G, and B values of the pixel that you select must all be less than 255.

Click onthe pixel. The Match Color dialog appears with information about the pixel that you
selected:

- Hue-Theactual color, as distinguished from othersin the color spectrum. Hueisderived from
acolor wheel and is expressed in the color's angular location (e.g., 0 to 360 degrees).

- Saturation - The proportion of perceived pure hueinthe color. Saturation (in the SPOT
software) is measured on anumerical scale of 0 to 100, where zero equals pure gray and 100
equals pure hue (e.g., “day glow”).

Click onOk.

Movethe cross hairsto the desired color either by clicking on the new location or clicking and
dragging. Asyou move the cross hairs, the color in the image changes accordingly, allowing you to
preview the color before you save theimage. Alternatively, you can click on the Make White/Grey
button to automatically white balance the image.

User Guide to the SPOT RT Camera 295




Ch. 17 - Using Other Mac Imaging Application in Basic Mode

Chip Imaging Area

SPOT allows you to use any rectangular portion of the CCD chip for image capture. Using aportion of the
chipishelpful in cases where you want to:

Keep file sizes small.
Shorten download times.
Avoid areas of the image with optical problems (e.g., vignette areas).

There are three image area options:
Full Chip — Capture the entire area of the CCD chip.

Center — Capture arectangular part of the CCD chip’s areathat has the same height - to - width ratio
asthefull chip, and is centered on the center of the full chip. The percentage that you enter isthe
percentage of full chip width that the new area’ swidth will be.

To capture a centered proportion of an image, follow these steps:

a)  Check the Center option.

b)  Enter the percentage of theimage that you want to capture. The minimum percentageis 10 and
the maximum is 100.

c) Capturetheimage.

Selection —Capture a specific part of the CCD chip.

a) Check the Selection option.

b) Usethemouseto select aregion for capture. Click and drag to define the selection. Note that the

new pixel dimensions display in the status bar.
c) Capturetheimage.

When you are viewing alive image Selection, how this selection is displayed, depends on two other
settings: the Fit to Window option (see below) and the Always Show Full Chip in Live M ode preference
(see above). Thefollowing tableillustrates the possibilities:

Fit to Window Always Show Full Chip Live or
Checked? in Live Mode Checked? Selection Display Captured Image
YES YES When you select a portion of the chip, the LIVE

selection is outlined with a yellow rectangle .

YES NO When you select a portion of the chip the cursor BOTH
isazoom tool. To zoom in on a portion of a
live or captured image, click and drag over the
area that you want to zoom in on. To return to
the non-zoomed image, click on the Full Chip
option.

NO YES When you select a portion of the chip, the LIVE
selection is outlined with a yellow rectangle.
However, because Fit to Window is not
checked, you will not see the entire chip in the
window.

NO NO When you select a portion of the image, the BOTH
cursor is a cropping tool. If you select a portion
of an image, the program displays only the
selected area and discards the rest of the image.
To return to the non-cropped image, click on the
Full Chip option.
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Auto-Brightness (Auto, Live Images)

Available only when you are using Auto exposure and viewing a live image, the Auto-Brightness option
enables you to maintain a consistent brightness level for changing specimens.

Faster Readout (Live Images)

Faster Readout enables you to “speed up” the live image display (higher frame rates) in cases where you
arewilling to sacrifice some resolution for a higher frame rate.

Flatfield (Captured Images)

For all other SPOT cameralines, the Flatfield Correct option is used to correct for display problems
associated with uneven intensity or coloration in illumination, or to correct for artifacts (e.g., dust) in the
optical system.

/ Note: Flatfield correction with the SPOT camera refers only to the correction of uneven
lighting. It should not be confused with the correction of optical field flatness.

Flatfield correction works by taking a picture of the brightfield background without the specimen in the
field of view. Thisimage letsthe SPOT software know, on a pixel-by pixel basis, which areasin the field
of view are receiving lessillumination than the brightest areas. When taking a picture that contains a
specimen, the software uses this information to accurately increase the brightness of each pixel in the dimly
illuminated areas. The resulting image gives the appearance of an even illumination.

To usethe Flatfieldoption, follow these steps:
1. Ensure that the specimen is under the desired objective and in focus.

2. Control-click on the Flatfield drop-down list and click on the Add option. The Get Flatfield dialog
appears.

Remove the slide from the field of view.

4. Click on Begin. When the program finishes computing the exposure times and acquiring the flatfield
file, the Flatfield dialog prompts you to name thefile:

a) Enter aname. Because flatfield image files are different for each objective, you might want to
name the file according to the objective's magnification (e.g., 10x).

b) Click on OK. If you do not specify alocation, the program automatically saves the flatfield file to
the c:\SpotCam\FItflds directory.

/ Note: The default file location varies, depending on where you installed the SPOT program.

5. Movethe specimen back into the field of view, and perform the image capture, using either the
Preview or the Acquir e option.
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Color Enhancement (Captured Images)

The Color Enhancement option optimizes image captures by closely matching the final captureto the
image as seen through the microscope. To optimize the final image, the SPOT program processes the raw
image data to produce afinal image that matches the view seen through the microscope.

If you want an image capture to match the live image view, you will want to leave Color Enhancement off.
Color Enhancement applies only to captured images.

Fit to Window

In addition to automatically resizing images to fit within the live image window, the Fit to Window option
also determines cursor behavior in the live image view.

When the Fit to Window option is checked, the live image window cursor becomes azoom tool. To
zoom in on aportion of aliveimage, click and drag over the area that you want tozoominon. To
return to the non-zoomed image, click on the Full Chip option.

When the Fit to Window option is not checked, the cursor is a cropping tool. If you select a portion of
an image, the program displays only the selected area and discards the rest of the image. To return to
the non-cropped image, click on the Full Chip option.

These points apply only when the Always Show Full Chip in Live Mode (see above) ishot selected. For
more details, refer back to the Chip Imaging Area section (see above).

More (Additional Orientation and Exposure Settings)

When you click on More, the program DG (g SEHe
. . o Flip Exposure Limits
displays adialog of additional _ .
orientation and exposure settings for [Horizontat [ vertiea O vtinienarn: [0 |
the 3rd Party Interface, as shown at Retate 90° Live Image
rlght ) None {JLeft () Right Maxiraurn : s
RT RT 3-Shot users will also I ot
3-Shot see the Filter Color,

Binning, and Display
Images in Grayscale
options (see below).

Flip
Specify whether images will be flipped in the live image view and during the image capture process.

Select Horizontal to flip the image from left to right.
Select Vertical to flip the image from top to bottom.
Select both options to flip the image from left to right and from top to bottom.

Rotate 90°

Specify whether images will be rotated in the live image view and during the image capture process.

Select None if you do not want the image to be rotated.
Select Right to rotate the image clockwise 90 degrees.
Select L eft to rotate the image counterclockwise 90 degrees.
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Exposure Limits — Minimum

Because SPOT RT cameras are SPOT Power Line 166 ms per cycle
capable of extremely short exposure Frequency (60 Hz)

times, light sources with intensities ams

that vary with the waveform of the per cycle

60 Hz line supply (e.g., fluorescent

lamps, 120 volt incandescent bulbs, Fluorescent Light /\ /\ /_\
Output Frequency

and 6 volt 20 watt halogen lamps) AN
can cause the Live Image window to
flicker and result in incorrect
brightness and color balance

readingsin captured images. This Exposure < 8.3 ms
option allows you to correct for | | | |

these problems by limiting the

camerato a minimum exposure time

that is greater than the pulseinterval

of the light source. Consider the IR [E24esie > 10 e
illustration to theright. In this case,
the pulse interval of the fluorescent
light sourceis 8.3 ms. Entering a . o
Mgi nimum Exposure of 25 ms gnsures that the Settinga M '”'mf”“ E_xposure to

camera s exposure time is greater than the Accommodate Varied Light Sources
pulseinterval of the light source and that any

error isminimized. The greater the value above 25 ms, the more the error is reduced. Alternatively, you
can enter any multiple of 8.333 ms. To enter a minimum exposure, check the Minimum box, and enter a
value in milliseconds.

Exposure Limits — Live Image Maximum

Because The Live Image Maximum option helps you to avoid unnecessarily long exposures when viewing
aliveimage. Consider the following situation: When you change from alower resolution objectiveto a
higher resolution objective, the camera detects a brief interval of blackness. When the Auto-Brightness
option (see above) is enabled, it compensates by modifying the exposure time to maintain a constant
brightness level. Thisresultsin you having to wait for the camerato compute alengthy and incorrect
exposure for the black interval. Using the Live Image Maximum option, you can limit this exposure time.
For most cases, Diagnostic I nstruments recommends a value of 0.5 seconds.

Similarly, the Live Image Maximum option can also be used in cases where the microscope’ s light path
selector isincorrectly set.

Filter Color (RT 3-Shot)

The Filter Color option specifies the color or colors that will be exposed in the live image preview/image
capture.

RT Slider RT Slider users can select RGB you to preview/capture live images in full color. If the filter slider on the
camera is moved to the B/W position, the Filter Color setting should likewise be changed to one of the
monochrome options (e.g., Clear, Red, Green, or Blue). The Monitor Camera Color Filter Position
preference monitors the color filter position only for image captures— it does not monitor color filter
position when viewing live images.

Red — Preview/capture a monochrome preview of your specimen using the red state of the LCD filter.

Green — Preview/capture a monochrome preview of your specimen using the green state of the LCD
filter.
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Blue - Preview/capture a monochrome preview of your specimen using the blue state of the LCD filter.

Clear — Preview/capture a monochrome preview of your specimen using the clear state of the LCD
filter.

Display Images in Grayscale (RT 3-Shot)

To counter the difficulty of viewing, focusing, and adjusting monochrome images in live mode, the

Display Images in Grayscale option enables you to view a monochrome image in grayscale, as opposed to
with thered, green, or bluefilter. Thisoption applies only when the Filter Color (see above) is set to Red,
Green, or Blue.

Binning (RT 3-Shot)

Binning combines adjacent pixels on the CCD chip, thereby reducing the number of pixelsused in the
image capture. Binning is useful when you have dim images and want to increase sensitivity and reduce
download time. Thisgivesyou higher frame rates and less noisy images. But, as binning level increases,
image resolution decreases. All of these factors should be considered when you select a binning option.

There are four binning options:

None 1pixel =1pixel

2x2 4 pixels =1 pixel

3x3 9pixels =1 pixel

4x4 16 pixels =1 pixel
Noise Filter

The NoiseFilter correctsfor the effects of electrical or thermal noise. The Noise Filter checks each pixel on
the CCD chip as described below:

1. The program compares the value of each red pixel with the values of the eight neighboring red pixels.

2. If none of the eight neighboring red pixels has avalue within £15 % (i.e., the threshold value that the
SPOT program uses) of the value for the red pixel being checked, the value for the red pixel being
checked isreplaced with the average value of the eight neighboring red pixels.

3. Theprogram repeats this procedure for the values of the green and blue pixels being checked.

To activate the Noise Filter, check the Noise Filter box. The program runs the noise filter each time an
image is captured using the Preview or Acquireoptions.

Taking a Picture
From the SPOT 3rd Party Interface, you can capture imagesin different ways:

Preview - You can capture aPreviewimage. Preview images remain available in the 3rd Party
window for basic editing and serve as the basis for the final image capture. When you click on the
Preview button, the Get Image dialog displays the capture status as it is captured, and the captured
image then replacesin the Live Image in the window. Note that the status bar indicated that you are
viewing a Preview image.

Transfer - If you like the Preview image, you can Transfer it image directly to the third party
application that you are using. The Transfer button is active only for Preview image captures.

Acquire - Capture an image and have it automatically transfer to (openin) the third party imaging
application.
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Introduction

This appendix is a brief overview of the operational theory behind SPOT digital cameras. The next two
sections, Digital Photography and Color Images, provide a short introduction to electronic imaging theory;
the following section describes how this theory appliesto the SPOT cameras.

Digital Photography

Modern electronic imaging is based on the charged coupled device (CCD). All of today’ s digital cameras
have a CCD chip or chips. Indigital cameras, the CCD chip/sensor replaces the film of traditional cameras
as the means by which the camera records the image. The surface of the CCD chip is composed of light-
sensitive cells arranged in a checkerboard pattern. Each cell of the checkerboard is known as a picture
element, or more commonly, apixel. Thefollowingisasimplified description of what happens when you
take a picture with adigital camera:

1. Thecamera soptical system formsimages on the " checkerboard” of pixels.

2. The CCD isexposed to theimage for aperiod of time.

During this period, each photosensitive cell receives photons of light, converts the photons to
electrons, and then stores the electronsin the cell. The process by which each cell accumulates
€lectrons can be compared to awell filling with water. Asmore light hitsacell, the electron level in
the well rises. The more electronsthat are in the cell, the more voltage it will have when read by the
digital camera.

3. Following the exposure, adigital camera does three things:

a It measures the voltage of each cell.
b. It converts the voltage to a binary number.
C. It transmits this number down a cable to your computer.

4. The computer reconstructsthe image by assigning a brightness value to each pixel in the final image.
Each brightness value is proportional to the voltage of the corresponding cell on the CCD chip.
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Color Images

Because a CCD chip isinherently monochromatic (black and white), color filters must be used to extract
the color information from the image. There are three basic design methodol ogies.

Single CCD design using color masked pixels (Insight Color Mosaic camera; RT KE Color

M osaic)

Digital cameras designed in this manner have one CCD chip with color filters physically bonded to
each pixel onthe chip. Some pixels get red filters, some pixels get green filters and some pixels get
blue filters. Since each pixel isonly able to measure the intensity of one color, the intensity of the
missing two colors for this pixel must be estimated, based on nearby pixels that have precise
measurements of the missing colors. For example, apixel that has a green filter will have an exact
measurement of the green color value, but the red and blue values must be estimated, based on the
nearest red and blue pixels. This estimation is known asinterpolation.

Prosand Cons: A digital camera designed in thisway isinexpensive and can freeze moving images
with asingle exposure. However, because they interpolate brightness val ues, such cameras cannot
provide as high of aresolution asthat provided from a non-filtered CCD chip.

Three CCD design using color beam splitter

This design uses three CCD chips. The incoming image first goes through a color beam splitter which
directsthe red light to one chip, the green light to a second chip and the blue light to athird chip. The
chips are very accurately aligned so as to achieve near perfect registration between the three chips. The
red, green, and blue values for each point on an image are measured by the corresponding pixel on
each of the three chips.

Prosand Cons: This design produces an image that retains the high resolution of the individual chips.
Thistype of camera can also freeze moving images with asingle exposure. However, because most of
the cost in a high resolution CCD cameraisin the CCD chip itself, three chip cameras are far more
costly than their single chip counterparts.

Single CCD design that takesthree pictures (three pass method) (RT 3-shot and Slider cameras,
Enhanced Slider camera and Insight 3-Shot camer a)

Cameras designed in thisway expose asingle CCD chip three times, once to red light, once to green
light, and onceto bluelight. One variant in thistype of camerais how the chip is exposed to the
different colors of light. Some cameras switch individual red, green and blue glassfiltersin front of
the chip for each exposure. Othersuse aliquid crystal filter that changes from red to green to blue as
different voltages are applied to it. By exposing the chip three times, each cell on the CCD isable to
measure all three color values.

Pros and Cons: This technique attains the high resolution of the three CCD design without the high
cost associated with using three chips. However, because these cameras require three exposures, they
cannot freeze moving images.
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SPOT Digital Cameras

In order to provide you with an understanding of what happens when you take a picture, the following
sections highlight some of the basic operating principles of SPOT cameras.

Pixel Digitization

Following each exposure, SPOT camera systems read the CCD chip and digitizes each pixel dataasit is
transferred off of the CCD chip, and before it is sent through the cable into the computer. Thistechnique
minimizes noise and maintains the lack of distortion that isinherent with CCD chip geometry. The SPOT
RT cameras use two methods of pixel digitization, one for live imaging, and one for image capture:

Liveimaging (RT cameras and I nsight camer as)

To provide the fastest possible frame rate, SPOT RT and Insight cameras use two separate circuits to
digitize the left and right halves of the CCD simultaneously.

Prosand Cons. This method provides an extremely fast display when using SPOT’s Live Image
feature. The challenge comesin achieving agood brightness match between the two image halves.
Our current algorithm achieves a good match with bright images. However, with dim images,
mismatches can occur, resulting in a“split” appearance, where one half of the image is brighter that
the other half. A “split” Live Image view isnot indicative of what your image capture will look like.

Image capture (all SPOT cameras)

To provide the most accurate image captures, SPOT cameras use asingle circuit to digitize the entire
CCD chip.

Prosand Cons. Because asingle circuit is used to digitize the entire CCD chip, all pixelsare

inherently matched. However, this method provides a slower download than the two circuit method
used for live imaging.

Gain

Normally an auto exposure routine in adigital camera sets the exposure time so that the brightest pixel on
the CCD chip is completely “filled” with electrons, or is“full well” (see the Digital Photography section).
This simple technique works well for bright images, but, as animage gets dimmer, exposure times can get
uncomfortably long.

With the SPOT camerayou can shorten exposure times by filling the brightest pixel on the CCD chip to
less than full well, and then using this lower level asfull scale. Theinverse fraction of full well that the
brightest pixel on the CCD isfilled to is known as the gain. For example, filling a pixel to half of full well
cuts the exposuretimein half. Since the exposuretimeiscut in half, we call thisagain of 2.

The following tableillustrates the rel ationship between gain, the fraction of full well that the brightest pixel
isfilled to, and the effect of gain on exposure time:

Gain Fraction of Full Well Exposure Time (sample)
1 1 80 seconds
2 Ya 40 seconds
4 Ya 20 seconds
8 1/8 10 seconds
16 1/16 5 seconds
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An 80 second exposure at again of one turnsinto a5 second exposure at gain 16. Thisisgood in terms of
the exposure time. Unfortunately, background noiseis directly proportional to gain. It is 16 times higher at
again of 16 isthan at again of one.

An Automated Exposure Process

Normally, for any given image, trial and error would have to be used to determine the optimal
combinations of gain and exposure time. In order to eliminate the need for trial and error experimentation,
the SPOT camera automatically determines thisinformation by sampling light levels before each exposure.
Based on the light levels and the user-determined Auto-Gain Limit, SPOT determines the optimal gain
setting and exposure time for theimage. For details on using the Auto-Gain Limit feature, refer to Ch. 5 —
Preparing to Take a Picture.
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RT-KE Series Cameras

Camera and Filter
RT-KE B/W — Monochrome with and w/o IR filter

RT-KE Color Mosaic — Color mosaic CCD

RT-KE 3-Shot Color — Fixed liquid crysta color filter

RT-KE Sider — Slide mounted liquid crystal color
filter

CCD Information
RT-KE B/W —KAI 2001M Monochrome

RT-KE Color Mosaic— KAl 2001CM
RT-KE 3-Shot Color— KAl 2001M Monochrome
RT-KE Sider — KAl 2001M Monochrome

Imaging Area— 11.8mm x 8.9mm
Active Pixels— 1600 x 1200 (1.92 million)

7.4 mm square pixels
Full well charge capacity - 40,000e

RT-KE Color Mosaic Image Resolution
Live image — 800 x 600
Captured image — 1600 x1200

RT-KE 3-Shot Color Image Resolution
Liveimage— 1600 x 1200
Captured image — 1600 x1200

RT-KE B/W Image Resolution
Liveimage— 1600 x 1200
Captured image — 1600 x1200

Bit Depth — RT-KE Color Mosaic, RT KE 3-

Shot Color
Sampled at 36 bit RGB
Saved file formats: 24 bit, 36 bit, or 48 bit (RGB)

Bit Depth — RT-KE B/W
Sampled at 12 bit monochrome
Saved file formats: 8 bit, 12 bit, or 16 bit (mono)

Cooling
-46 C from ambient via thermoelectric cooler

Pixel Readout Rate
Liveimages— 36 Mhz (2 channel x 18 Mhz)
Captured images— 6 Mhz (1 channel x 6 Mhz)

A/D Converter Full Scale Setting
31,500e (when gain = 1)

Anti — Blooming Factor
300 times (nominal); 100 times (minimum)

Exposure
Automatic and User-Defined
Range — 0.04 ms — 536 seconds

External Shutter Control
BNC, TTL level output

Weight
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RT-SE Series Cameras

Camera and Filter
RT-SE 6 — Monochrome with and w/o IR filter

RT-SE 6 Slider — Slide mounted liquid crystal color filter
RT-SE 18 — Monochrome with and w/o IR filter

CCD Information

RT-SE6 B/W — |CX-285AL Monochrome
RT-SE6 Slider— ICX-285AL Monochrome
RT-SE18 B/W-ICX-285AL Monochrome

Imaging Area— 8.77mm x 6.60mm
Active Pixels— 1360 x 1024 (1.92 million)

6.45 mm square pixels

RT-SE6 Slider Image Resolution
Live image— 1600 x 1200
Captured image — 1600 x1200

RT-SE6 B/W, RT-SE18 B/W Image Resolution
Liveimage— 1600 x 1200
Captured image — 1600 x1200

Bit Depth — RT-SE6 Slider
Sampled at 36 bit RGB
Saved file formats: 24 bit, 36 bit, or 48 bit (RGB)

Bit Depth — RT-SE6 B/W
Sampled at 12 bit monochrome
Saved file formats: 8 bit, 12 bit, or 16 bit (mono)

Bit Depth — RT-SE18 B/W
Sampled at 10 bit monochrome
Saved file formats: 8 bit, 12 bit, or 16 bit (mono)

Cooling
-48 C from ambient via thermoelectric cooler

Pixel Readout Rate- RT-SE6 Slider, RT-SE6 B/W
Liveimages— 18 Mhz (1 channel x 18 Mhz)

Captured images— 6 Mhz (1 channel x 6 Mhz)

Pixel Readout Rate- RT-SE18 B/W
Liveimages— 18 Mhz (1 channel x 18 Mhz)

Captured images— 18 Mhz (1 channel x 6 Mhz)

A/D Converter Full Scale Setting
14,500e (when gain = 1)

Anti — Blooming Factor
300 times (nominal); 100 times (minimum)

Exposure
Automatic and User-Defined
Range — 0.04 ms— 536 seconds

External Shutter Control
BNC, TTL level output

Weight
RT-SE 6 Slider - Camera— 3.5 |bs., Power supply - 3.3 |bs.
RT-SE6 B/W, RT-SE18 - Camera - 1.4 |bs., Power supply —
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RT-KE , Monochrome and Color Mosaic - Camera—
3.4 1bs., Power supply —3.3 |bs.

RT-KE, 3-Shot, RT-KE Slider - Camera— 3.5 Ibs,,
Power supply —3.3 Ibs.

Power Requirements
100 —240 VAC, 47 —63 Hz

Certifications
CE, FCC, Class A, EN 60950

306

3.3lbs.

Power Requirements
100240 VAC, 47 —63 Hz

Certifications
CE, FCC, Class A, EN 60950

User Guide to the SPOT RT Camera



Appendix B

Minimum Computer Requirements
PC* - Pentium 400 MHz, 128MB RAM, PCI interface, Windows 95/98/NT/2000/M E/XP

Mac* — Power PC 400 MHz G3, 256 MB RAM, PCl interface, Mac OS 10.1 or greater (Mac G5 computers do not support
the PCI card)

Video card — Support of 24 bit RGB at the desired resolution.

Software Features
Live image window
Image capture window
Pre-defined image types
Auto exposure
Auto white balance
Bias Frame, Thermal Frame and Flatfield correction
Zoom and pan window
Image enhancement tools
Annotation and Calibration mark
Measurement — length, perimeter area, angle
Print layout dialog
On-line help menu
Macro Scripting
“Floating” Taskbar
Image archiving database with export feature
Report generator
Sequential image capture and playback

Image File Formats
TIFF, TIFF-JPEG, JPEG, BMP, PICT, AVI, JPEG2000

File Size

RT-KE 3-Shot Color, Slider, Color Mosaic, B/W. RT-SE6 Slider, B/W, RT-SE18 B/W
24 hit - 5.49 MB/8 bit - 1.83MB 24 bit—3.99 MB/8 bit - 1.33MB
36 bit - 8.24 MB/12 bit - 2.75MB 36 bit—6.00 MB/12 bit - 2.00 MB
48 bit—10.99 MB/16 bit - 3.66 MB 48 bit—7.98 MB/16 bit - 2.66 MB
Drivers

TWAIN for Windows supported Windows® Operating Systems;
AppleEvent for supported Mac® Operating Systems

Third Party Software
See Appendix E.

Couplers
RT-KE Monochrome, RT-KE Monochromew/IR, RT-KE Color Mosaic: D10XXC (1.0x), HRUO60-CMT (0.60x) and
bottom clamp, HRD100-CMT (1.0x) and bottom clamp, all available from Diagnostic |nstruments

RT-KE 3-Shot Color, RT-KE Slider: D10XXF (1.0x), HRU060-NIK (0.60x) and bottom clamp, HRD100-NIK (1.0x) and
bottom clamp; all available from Diagnostic I nstruments

RT-SE6 Monochrome, RT-SE6 Monochrome w/IR, RT-SE18 Monochrome, RT-SE18 Monochrome w/IR: D10XXC
(1.0x), HRDO76-CMT (0.76 x) and bottom clamp, all available from Diagnostic Instruments

RT-SE6 Slider: D10XXF (1.0x), HRDO76-NIK (0.76x) and bottom clamp; all available from Diagnostic Instruments

Lens & Mounting
RT Monochrome, Mono w/IR, Color Mosaic - C- Mount lensfor 1" format CCD, Flange to rear lens clearance - 0.46” (11.7
mm) max.

RT 3-Shot Color, RT Slider - F- Mount lens for 1” format CCD, Flange to rear lens clearance - 0.43” (10.8 mm) max.
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Camera Dimensions

4.933"
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RT Series Catalog Information

There are ten camerasin the SPOT RT series of cameras. The following table indicates each catalog
number with the standard configuration:

Catalog Part Connectivity
Numbers Description
RT700 SPOT RT-KE Monochrome “C” mount camera PCI
RT710 SPOT RT-KE Monochrome “C” mount camera PCI
with IR filter
RT720 SPOT RT-KE Color Mosaic “C” mount camera PCI
RT730 SPOT RT-KE 3-shot Color “F” mount camera PCI
RT740 SPOT RT-KE Slider “F” mount camera PCI
RT900 SPOT RT-SE6 Monochrome “C” mount camera PCI
RT910 SPOT RT-SE6 Monochrome “C” mount camera PCI
with IR filter
RT940 SPOT RT-SE6 Slider “F” mount camera PCI
RT1200 SPOT RT-SE18 Monochrome “C” mount camera PCI
RT1210 SPOT RT-SE18 Monochrome “C” mount camera PCI
with IR filter

310

FCC “Class A” Product Warning

All SPOT cameras fall into the Class A category of the FCC (Federal Communications Commission)
emission standard EN55022/CISPR22. The following isthe FCC's standard warning for this type of

device:
WARNING:

Thisisa Class A Product. In adomestic environment this product may cause radio interference
in which case the user may berequired to take adequate measures.
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Appendix C

Commands
Keystroke or Toolbar Basic and/or Windows
Command F-key Button Adv.Mode and/or Mac
Open Image File [F3] Both Both
Show Image File Thumbnails [F5] Both Both
Run Report [F6] Advanced Window s
Reload r Advanced Windows
Relaod
Save [F2] Both Both
Save As [Ctrl] + [A] L Both Windows
E !
Save to Database [Ctr] + [D] g Advanced Windows
l
Save All [Ctrl] + [F3] Both Windows
Close [Ctrl] + [F4] Both Both
¥»+W
Print [Ctrl] + [P] Both Both
% + P r = -‘_
| —
Exit [Alt] + [F4] Both Both
Quit #¥+0Q
Database menu
Search = Advanced Windows
E;
N
Undo [Alt] + Backspace Both Both
#¥+Z
Copy to Clipboard [Ctr]] + [C] Advanced Both
#¥+C
Add Measurement [Al] + [M] Advanced Both
¥ +M
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Command

Keystroke or
F-key

Sequence menu

Toolbar
Button

Basic and/or
Adv. Mode

Windows
and/or Mac

Camera menu

E_.._||
[y Ll

Play Forward [Ctrl] + [Space] Advanced Both
¥ + [Space]
Play Reverse [Ctrl] + [Backspace] Advanced Both
¥ + [Backspace]
Stop Play/Resume Play [Enter] Advanced Both
Step Forward [Space] Advanced Both
Step Back [Backspace] Advanced Both
Fit to Window [Ctrl] + [F] Both Both
¥+F
Zoom [Ctrl] + [Z] 4 Both Both
| (Macs — button
—
only)
Show Gridlines [Ctrl] + [G] Both Both
¥+M
Show Pan Window [Ctrl] + [W] Both Both
(Macs — button
only)
Image Date/Time [Ctrl] + [T] Both Both
¥+T
Full Screen [F7 Both Both
Show Image Settings Basic Both

|

Live Image [F11] . Both Both

Get Image (exposure from [F9] * Both Both
setup) .
)

Get Image (last used exposure) [F8] Advanced Both

jo
Compute Exposure [F10] Advanced Windows
Compute White Balance Values [Ctr]] + [F10] Both Both

Access the Image Setup window

Non-menu driven ¢

[F12]
[Ctrl] + [F 12]

(OSX 10.1 and higher)

ommands

Advanced

| \

Both
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Appendix D: Converting Previous Version SPOT

Databases

If you have SPOT databases that were created with an earlier version of the SPOT software (2.1 or earlier),
these databases must be converted for use with the current version of the software (4.0). Follow these

steps:

1. Accessthefiles on the software CD that came with your camera. In addition to the documentation and
program folders, you should see a Utilities folder.

2. Openthe Utilitiesfolder.

3. Doubleclick onthe convdb.exe icon. The program automatically converts your databases.
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Appendix E: Third Party Software

Thefollowing table lists major third party imaging software systems and their compatibility levels with the

SPOT Enhanced, SPOT RT, and SPOT Insight FireWire cameras.

Drivers are offered by the Drivers are included with
3" Party software manufacturer the SPOT software
Enhanced RT Insight TWAIN 3" Party
Company (Software System | (1402ME & (RTKE and FireWire (Windows)| Interface (Mac)
0402ME) RTSE)
Adobe Photoshop | PC/Mac NO NO NO YES YES
Cerner CoPathPlus PC NO NO NO YES NO
Clemex Vision PC NO YES YES YES NO
Compix C-Imaging PC YES YES NO YES N/A
Delta Sistemi Biomed PC YES YES YES YES NO
Empix Northern PC YES NO NO YES N/A
Eclipse
IATIA QPM PC NO YES YES NO NO
Improvision Open Lab Mac YES YES YES N/A YES
Intelligent 3i PC YES YES NO YES NO
Imaging
Innovations
Media Image-Pro PC YES YES YES YES N/A
Cybernetics |(4.x or higher)
Midwest Info. Paxit PC NO NO PENDING YES NO
Systems
NIH - Public NIH Image | PC/Mac NO NO NO NO YES
Domain
Novovision NovoPath PC/Mac NO YES YES YES YES
QED Camera PC/Mac NO YES YES NO YES
Plugin
Scanalytics IP Labs PC/Mac YES YES YES YES YES
Soft Imaging AnalySIS PC NO YES YES NO NO
System
Universal Metamorph PC YES YES YES YES NO
Imaging
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Appendix F: Enhanced Cameras, RT Cameras, and

Polarized Light Microscopy

In polarized light microscopy, there are two polarizersin the microscope’ s light path. Because the color
filter on Enhanced and RT cameras also uses a polarizer, the camera must have the correct rotational
orientation in order to accurately render colorsin image captures.

To set up aEnhanced or RT camerafor use with a polarized light microscope, follow these steps:

1. Focus on the specimen and adjust the microscope’ s polarizers as needed.

2. Using a hex key, loosen the connection between the microscope coupler and its bottom clamp. It
should be loosened enough so that a slight force is needed to rotate the camera. After you have
loosened the connection, leave the hex key in the camera head so that you can quickly lock in the
position.

3. Fromthe SPOT program, either open the Live mage window (RT cameras) or click on the Focus
button (Enhanced cameras). If you are using a Enhanced camera, ensure that the Focus speed is set to
Fast..

4. Slowly rotate the camera until the window goes black. Thisisthe extinction point.

5. Slowly rotate the camera back until the image reappears. Continue rotating the camera until the image
reachesits brightest point (the highest quality image).

6. Rotatethe camerahalfway back toward the extinction point position.

7. Lockinthisposition (i.e., use the hex key to tighten the connection).

8. Capture the image.

The captured image serves as areference point for tweaking the final position. Y ou can use additional,
small rotational adjustments to achieve agood match between the colorsin the captured image and those

seen through the microscope’ s eyepieces. More than one attempt may be necessary to find the optimal
position.
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