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User Guide to the SPOT RT Software Copyright/Warranty

Single User Copyright and License Agreement, Diagnostic Instruments

Carefully read the following terms and conditions before 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 Instruments,
concerning the use of the enclosed software. This agreement constitutes the complete agreement
between you and Diagnostic Instruments.

If you do not agree to the terms of this agreement, do not use the CD. Promptly return the CD,
including the written materials, the binder, and all other equipment/containers to the dealer where
you purchased them from. You will receive a full refund.

1. LICENSE: Diagnostic Instruments grants you the LICENSEE, a limited, non-exclusive license to use
the enclosed software. You 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. You 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 Instruments retains title to the Software, subject to your right to possess and use
the software while the License is in effect. You will agree to use your best efforts to protect the
software from unauthorized use, illegal reproduction, or illicit distribution.

3. COPYRIGHTS and 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' rights to the
software and may be subject to criminal and/or civil penalties.

4. UPDATE POLICY: To receive updates to the Software, complete and return the enclosed registration
card to Diagnostic Instruments. All updates provided to you shall become part of the Software
governed by the terms of this agreement.

5. GENERAL: This agreement merges all prior written and oral communication regarding the Software
and sets forth 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, as if it was performed
wholly within the state.

Copyright 2001 - 2002, Diaghostic Instruments, Inc.
All rights reserved.

Trademarks:
Adobe Photoshop is a registered trademark of Adobe Systems Incorporated.
Image Pro is a registered trademark of Media Cybernetics
SPOT Enhanced, 2E, SPOT Jr., and SPOT RT are registered trademarks of Diagnostic Instruments,
Inc.
Windows 95, Windows 98, Windows NT, Windows 2000, and Windows ME are registered trademarks
of Microsoft,Inc.

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

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 is the FCC’s standard warning for this type of
device:

WARNING:
This is a Class A Product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

Warranty Information

LIMITED WARRANTY: Diagnostic Instruments, Inc. (henceforth referred to as Diagnostic) warrants to
the original purchaser, that the camera will be free of defects in material and workmanship for a period of
one year from the date of purchase. Diagnostic shall, at its choice, either repair or replace, free of charge,
any product that, upon inspection by Diagnostic, is found to be defective. Abuse, misuse, or improper
maintenance and/or repair during the one year period invalidates this warranty. This warranty does not
cover defects caused by 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, consequential, or incidental losses or damages, including without limitation,
lost profits.

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, DIAGNOSTIC INSTRUMENTS,
INC., MAKES NO WARRANTIES OR REPRESENTATIONS TO THE DEALER OR USER, EITHER
EXPRESS OR IMPLIED. THIS INCLUDES, 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 INSTRUMENTS INC., HEREBY EXPRESSLY DISCLAIMS ALL
SUCH WARRANTIES, GUARANTIES, REPRESENTATIONS, OR CONDITIONS.

User Guide to the SPOT Camera



About This Manual Document Conventions

About This Manual

Introduction

The manual contains instructions for the current production models of the SPOT camera and version 3.5 of
the accompanying SPOT software.

e SPOT Enhanced (Slider, Color, and Monochrome models)
e SPOT2E
e SPOTJr.

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

The following is a list of the textual conventions used in this manual:

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

Cautions ALY
This is an example of a cautionary note. Cautionary notes appear to indicate that
you should carefully consider the implications of an action.
Warnings 6 WARNING ¢~
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
SPOT 2E SPOT 2E notes indicate specific instructions for users with the “slider” version of
SPOT 2E the SPOT camera.
Software

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

free updates from Diagnostic Instruments.

Software Development informational notes indicate special circumstances related to
Development @

User Guide to the SPOT Camera \%



About this Manual

Organization of the Manual

Organization of the Manual

The User Guide to the SPOT 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 first image in the Basic Basic
Program Mode.
Ch.1- Describes the software enhancements for version 3.3 (Windows Both
New Features and Mac edition) of the SPOT software.
Ch.2 — Compares the features of the Basic and Advanced program Both
Basic and Advanced modes.
Program Modes
Ch. 3 - Details the SPOT Basic program mode, which is designed for Basic
The Basic Program Mode | beginning users who want to start taking pictures immediately
without having to make a lot of processing decisions.
Ch. 4 - Describes the SPOT Advanced program environment, Advanced
The Advanced Program including basic file commands and preliminary setup
Mode instructions.
Ch. 5 — Preparing to Take a | Describes the different procedures involved in setting up the Advanced
Picture software for image captures.
Ch. 6 — Taking a Picture Describes the image capture process. Advanced
Ch. 7 — Viewing, Editing, Describes the rich set of image editing and customization Advanced
and Annotating Images features in the SPOT software.
Ch. 8 — 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. 9 — Reporting

Describes the custom reporting functionality in the SPOT Advanced

software.

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 — Printing Images

Ch. 11 — Using Other
Windows Imaging
Applications in Advanced
Mode

Ch. 12 — Using Other
Windows Imaging
Applications in Basic Mode

Vi

Describes the procedures for printing images from the SPOT Both

program.

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

Plus.

Describes how to capture images (via a Basic Mode TWAIN Basic
interface) with the SPOT camera using other Windows-based

imaging programs such as Photoshop or Image-Pro Plus.

User Guide to the SPOT Camera



About This Manual

Organization of the Manual

(cont.)
Basic or
Chapter Description Advanced
Ch. 13- Using Other Mac Describes how to capture images with the SPOT Advanced
Imaging Applications camera using other Mac imaging programs such as
Photoshop or Image-Pro Plus.
Ch. 14— Using Other Mac Describes how to capture images (via a Basic Mode 3" Basic
Imaging Applications in party interface) with the SPOT camera using other Mac
Basic Mode imaging programs such as Photoshop or Image-Pro
Plus.
Appendix A: Electronic An introduction to the theory behind the SPOT camera Both
Imaging Theory and the lines.
SPOT Cameras
Appendix B: Specifications | Technical specifications for the SPOT hardware and Both
software.
Appendix C: Keyboard and | A table of menu commands and their keystroke and Both
Toolbar Button Commands | button equivalents.
Appendix D: Selected Error | A table of errors, causes, and solutions Both
Messages
Appendix E: Converting Instructions for performing a one-time conversion of Advanced
Previous Version SPOT SPOT databases from earlier versions of the software.
Databases
Appendix F: Changing the Instructions for changing the desiccant packet in the Both
Desiccant SPOT camera.
Appendix G: Third Party A list of imaging software systems and their levels of Both
Software compatibility with SPOT cameras.
Appendix H: SPOT Instructions for capturing images with SPOT cameras Both
Cameras, RT Cameras, and = and polarized light microscopes.
Polarized Light Microscopy
Appendix I: Changing the Instructions for changing the shutter in the SPOT Both

Shutter

User Guide to the SPOT Camera
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About this Manual Free Software Updates

Free Software Updates

Registered SPOT camera owners can download free software updates via the 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, as well as PDF user guides, software developer kits, and SPOT third party
DLLs. To register, contact Diagnostic Instruments at 1 (586) 731-6000. You should periodically check
Diagnostic Instruments’ web site (www.diaginc.com/software) for the latest release.

/ Note: If you are installing the SPOT software on a new machine (i.e., one that your camera has
not previously been used on), you must install the software from the original disk before
downloading and installing the upgrade. This ensures that your camera will function properly
with the new software. If you do not have the original software installation disk that
accompanied your camera, contact Diagnostic Instruments at (586) 731-6000.

To download files, follow these steps:

1.  Access the software download page on Diagnostics Instruments’ web site —
www.diaginc.com/software.

2. Click on the link for your software/operating system. You are prompted for a user name and
password.

3. Enter your User Name and Password. If you have not yet registered your product, contact
Diagnostic Instruments at 1 (586) 731-6000 to do so and obtain the user name and password.

4.  Click OK.
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System Requirements Installation Guidelines

Introduction

The following sections detail the system and installation guidelines for using the SPOT camera and v3.5 the
accompanying software. They are as follows:

»  System Requirements

*  What is in the Box

e Installing the Software

e Installing the Hardware

* Using SPOT’s On-line Documentation

System Requirements

The following sections details the hardware and software requirements needed for the SPOT
camera/software on both Windows and Mac systems. Minimum and optimal system recommendations are
detailed for each item.

Equipment Standards - Windows

Minimum Optimal System Recommendations
Processor Pentium, Dell Dimension 4100
166 MHz with 1 GHz Pentium IIl Processor

In addition to the fact that this is a fast and reliable machine, there are many
good reasons to order from Dell, including:

. Easy to use web site

*  On-line ordering and product selection
*  One week shipping time

. Excellent technical support

Video Card A card that 32 Mb Nvidia TNT2 M64 AGP Graphics Card

supports 24 bit, This is the standard card offered on the aforementioned Dell Dimension 4100.
true color at the For customers who want to videotape their live image output, Diagnostic
desired resolution ngtryments recommends the following cards:

with a refresh rate .
above 70 Hz. ° Matrox G400 Dual Head video card
° ATl Radeon 64 Mb VIVO card
Both of these cards have video outputs for connection to a standard VCR.

All of the above cards offer refresh rates of 85 MHz or more at 1600 x 1200
resolution. All of these cards provide displays with sharp resolution, superb
color quality, and clean, artifact-free images.

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.

64 Mb 256 Mb of RAM is recommended for optimal smoothness of operation.

Monitor  Any color monitor  Hitachi CM 815 Plus

with at least 800 x o . “ .
600 pixel resolution This is Hitachi’s latest 21" monitor, the replacement for the 814. It has perfect

at 24 bit RGB, and focus from the center to the corners of the screen, very fine resolution, and
arefresh rate over  consistent color rendition. A very bright monitor, the 815 can display brilliant
70 Hz. images even in high ambient light environments. It is also compact by
comparison to other 21” monitors.

X User Guide to the SPOT Camera



Installation Guidelines

Equipment Standards (cont.)
Minimum
Database Zip drive, Jaz drive,

Image File network drive
Storage

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

Printer

System Requirements

Optimal System Recommendations

lomega 2 Gb Jaz Drive

If you plan on creating image databases via the SPOT software, you will need
some form of storage device to prevent your hard drive from filling up. Each
lomega 2 Gb Jaz drive holds approximately 500 uncompressed images, or
20,000 JPEG compressed images. We use the SCSI Insider version, which
comes with a PCI SCSI card.

Windows XP

Microsoft intends to replace all versions of the Windows operating system with
Windows XP. Version 3.4 of the Spot software is compatible with Windows XP.

Epson Stylus Photo 750

This printer produces high resolution, true color, 8.5 x 11 glossy prints that look
better than those produced by many dye sub printers. It is perfect for printing
reports that contain a mixture of images and text. It sells for an incredible $298.
Refer to the “Epson Printer Settings” section below for details on how to optimize
print quality.

Additional Hardware and Software

Web Internet Explorer 4.0 or greater.

Browser

This requirement applies only to Windows 95 users. Current releases of Internet Explorer are available

as free downloads from www.microsoft.com/downloads.

Coupler A digital camera coupler designed to fit a camera with a Nikon F Lens mount. Diagnostic Instruments
makes couplers for most microscopes. They are available from the dealer where the camera was
purchased. Refer to “Connecting the Camera to the Microscope” (see below) for a list of coupler models
for various microscopes.

User Guide to the SPOT Camera
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System Requirements Installation Guidelines

Equipment Standards - Mac

Processor

4

Video
Memory/
Card

RAM

PCI Slot

Monitor

Operating
System

Printer

Xii

Minimum Optimal System Recommendations

G4 with a Hitachi CM815 Plus monitor

PowerPC computer with a PCI - . .
(Note that the Apple 21" Studio Display has been discontinued)

bus

Note that the G4 and “Blue and White” G3 computers have new 64
bit PCI bus connectors that are larger than the standard 32 bit PCI
edge card connector used on the SPOT PCI bus plug-in card.
Despite the apparent size discrepancy, the SPOT cards work when
plugged in — the small slot on the SPOT edge connector lines up with
the bar on the PCI bus connector.

Note: Apple Power Macintosh models 6100, 7100, and 8100 are PowerPCs, but they do not have a
PCI bus, and thus cannot be used with the SPOT camera. The iMac does not have a PCI bus and
cannot be used.

Enough video memory on The ATI Rage 128 plug-in card that is standard on G4 and “Blue and
either the mother board or a White” G3 computers works well.
plug in video card to display
millions of colors at the desired
resolution, and with a refresh
rate above 70 Hz

The ATI Radeon card is recommended for 19” and larger monitors
used with Macs other than the G4 and “Blue and White” G3 models.

64 Mb 256 Mb of RAM is recommended for optimal smoothness of
operation.

Any color monitor with at least  Hitachi CM 815 Plus

800 x 600 pixel resolution at L ) .
24 bit RGB. and a refresh rate This is Hitachi’s latest 21 monitor, the replacement for the 814. It

has perfect focus from the center to the corners of the screen, very
fine resolution, and consistent color rendition. A very bright monitor,
the 815 can display brilliant images even in high ambient light
environments. It is also compact by comparison to other 21"
monitors.

over 70 Hz.

Note that the 21" Apple Studio Display has been discontinued.

Mac OS 8.6 through OSX %///

Epson Stylus Photo 750

7

This printer produces high resolution, true color, 8.5 x 11 glossy
prints that look better than those produced by many dye sub printers.
It is perfect for printing reports that contain a mixture of images and
text. It sells for an incredible $298.
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Equipment Standards — Mac (cont.)

Additional Hardware and Software

System Requirements

The SPOT 3" Party Interface, which is included with version 3.5 of the SPOT 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

The image editing software used with the AppleEvent Interface does not need to be TWAIN compliant.

A digital camera coupler designed to fit a camera with a Nikon F Lens mount. Diagnostic Instruments

Image
Editing
Software ¢ lude:
(optional) 'nclude: _
*  Adobe Photoshop (v. 3.0 or higher)
. Image Pro Plus (v. 3.0 or higher)
. Color It (v. 3.2 or higher)
Refer to Ch. 12 — Using Other Mac Imaging Applications for more information.
Coupler

makes couplers for most microscopes. They are available from the dealer where the camera was

purchased. Refer to “Connecting the Camera to the Microscope” (see below) for a list of coupler models

for various microscopes.

Epson Printer Settings

To optimize print quality when printing images with an Epson Photo Stylus 750 printer on a PC running
Windows 98, do the following:

*  Use photo quality, glossy paper.

»  Set the Windows printer preferences as follows (after
you have installed the printer):

a)

b)

c)

d)

€)

9)

From the Start menu, select Settings >
Printers. The Printers window displays all of
the printers that are available to you.

Right click on the Epson Stylus Photo 750 icon,
and select the Properties option. The properties
window for the printer appears.

Click on the Main tab. The properties window
should now appear as shown at right.

Set the Mode to Advanced (i.e., click on the
Advanced button).

Click on More Settings, and set the following
parameters:
Print Quality — Super Fine 1440 dpi
Media Type — Photo Paper
Ink — Color

* & & & o o

Color - ICM

Click on OK. The Current Settings under the Main tab on the properties window should appear

as you defined them.

General | Details | Color Management

g M i | @ Paper | c;_'h Layout | éﬁ Utility

Mode

 Automatic

More Seftings... |

ISDDHCM d Save Settings...l

Media Type

IF'hoto FPaper

Current Settings

Ink——
d " Colar
€ Black

ﬁ Letter (i’ MicroWeave : On
[% Portrait = High Speed: Off
& SupsiFine - 1440dpi & ICH
@ Mot atermark
Ok I Cancel I Al | Help |

EPSON Stylus Photo 700 Propertiesii Ed

MicroWeave — Ensure that Super is not checked.
Flip Horizontal — Ensure that this option is not checked.

Click on Apply and then click on OK to close the window.
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Xiv

What is in the Box

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

»  Camera head with a dust cap
*  Power supply
»  Power cord for the power supply
*  PCl interface board
* 25 pin cable to connect the power supply to the camera (6 feet long)
* 68 pin cable to connect the interface board to the camera (10 feet long)
*  Grounding wrist strap
*  One CD-R that contains:
— The software required to operate the SPOT camera.
— A PDF (portable document format) version of the user manual, User Guide to the SPOT Camera.

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

— A database conversion utility program to convert previous version (2.1 and earlier) SPOT
databases for use with the current version, 3.5. See Appendix E: Converting Previous Version
SPOT Databases.

e Arregistration card.

Installing the Software

Windows users must install the SPOT software before installing the PCI card and connecting the camera.
For Mac users, no installation sequence is required. The CD-R disk provided with your camera contains
the SPOT software, which can be used with:

e Windows 95/98/NT/2000/ME/XP
*  Mac OS 8.6 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, Diagnostic Instruments has found that SPOT users with the Windows
2000 operating system will get a No response from camera... message when trying to either
capture an image or view a live image. This is due to incorrect BIOS settings. For information
on correcting this problem, refer to Appendix D: Selected Error Messages.

Windows Installation

1. Ensure that all other application programs are closed. Windows NT Users should also ensure that they
are logged on with administrator privileges.

2. Ifitis open, close the MS Office Tool Bar.
Insert the disk into your CD drive. The SPOT InstallShield Wizard automatically runs, and the Setup
window appears.

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

5. Click on Next. The Choose Destination Location window appears. Either press the Browse button to
specify the destination directory, or click on Next to accept the default directory, C:\SpotCam.
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10.

The Select Program Folder window appears. Click on Next. 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.

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?

Select Yes. The installation program runs.

When the installation is complete, shut down your computer, and install the plug-in card, as described
in the Installing the Hardware section of this chapter. At this point, if you plan to use multiple SPOT
cameras with the computer, you can install all of the PCI cards.

Re-start your computer. You should see the following two desktop shortcuts.

Use the SPOT Advanced program mode if you are an experienced user, or you are
a new user who wants to explore the broad range of functionality and choices
offered by the program.

Use the SPOT Basic program mode if you are a new user who wants to
SPOT Basic immediately begin taking high quality pictures without having to make a lot 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.

Type the location and name of the item you want to create
a shortout to, Or, search for the item by clicking Browse,

Command line:

c) Enter the information in the Command line box:

¢  For the Advanced program, enter e |
C:\Spotcam\Spot32.exe

¢  For the Basic program, enter
C:\Spotcam\Spot32.exe -basic.

If you found the file by browsing, you will see only ik | wee | [ camed |

one Spot32.exe program. If the shortcut is for the
basic program, you will have to modify the command line, as described above.

d) Click on Next.
e) Name the shortcut.

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

If you installed PCI cards for more than one camera, you will be prompted to select a camera when you
open the SPOT program.

User Guide to the SPOT Camera
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Windows 95 Related Errors

If, after installing the PCI board you cannot access Windows 95, or if the camera will not communicate
with the PC, one of the following situations might be the cause:

* The slot that you selected for the SPOT PCI board might have been occupied (previously) by a board
from another device.

» The PCl slot is in the shared position (the PCI slot immediately adjacent to an ISA slot).

These are areas that Diagnostics Instruments has found to be problematic on some installations. This is due
to the fact that Windows 95 is not fully plug and play compliant. To resolve the problem, try plugging the
board into another PCI slot.

Windows NT Related Errors

If, when using Windows NT, your computer freezes during an image capture process (i.e., Get Image, Live
Image viewing. Compute Exposure, etc...), it is may be due to a problem with a setting in your computer’s
BIOS. To correct this problem, follow these steps:

1. Access the BIOS settings. The method for accessing BIOS settings varies from computer to computer.
If you are unsure of how to do this, contact your MIS department or an IT professional.

2. Goto the Advanced Setup area. This is the typical location, but it can vary according to the make of
your computer.

3. Access the PCI Bus Mastering setting. The heading that you will see depends on the make of your
computer.

4. Change the setting to ENABLED.

5. Restart the computer.

¢ " WARNING é*

DO NOT MODIFY OTHER BIOS SETTINGS. ALTERING OTHER SETTINGS COULD CAUSE SYSTEM
INSTABILITY OR RENDER THE SYSTEM UNUSABLE.

Video Card Related Problems (Windows)

Diagnostic Instruments has found that the certain video cards can cause the SPOT program to crash when
using the Live Image feature. If you experience this problem, change the Graphics Acceleration in
Windows to a lower setting. Follow these steps:

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

Double click on the Display icon,

Click on the Settings tab.

Click on the Advanced button.

Click on the Performance tab.

Change the Hardware Acceleration setting by moving the slider to a lower setting. With some cards,
you might have to move the slider to the lowest setting in order for live imaging to work.

7. Click on Apply.

8. Clickon OK.

9. Click on Close.

10. Restart your computer before using the SPOT program.

o o~ wDd
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Mac Installation

The CD-R disk provided with your camera contains the SPOT software, which can be used with Mac OS
8.6 or higher. If you are installing the SPOT software on a system with Mac OSX, ensure that you have
an administrator password BEFORE BEGINNING THE INSTALLATION.

To install the SPOT software, follow the steps listed below.

1. Insert the disk into your CD drive. The SPOT window appears.
2. Double click on the installer icon.

3. Click on Continue. The Spot 3.4 Installer window appears.

4. Select the installation location for the program.
5

Click on Install. The Installing progress indicator appears. When the installation is complete, you
will be prompted with one of two messages, depending on the version of the Mac OS that you are
using:

— Ifyou are using Mac OS 8.6 — 9.x, the installation is complete. The program should indicate that
the installation was successful. Quit the installer program, and restart the computer.

— If you are using Mac OSX, the Apple B 2 e e o sl RT KD ey
Package Installer program, which installs the Anthorizalion
device driver for the SPOT camera, launches -
. . SR You nead an Administrator password ta
and immediately prompts you to enter an clect Dastirane install the software.
Administrator password, as shown at right. i

Click here to enter
¢ WARNINGé" an Administrator

DO NOT CLICK ON THE CLOSE BUTTON. | password
IF YOU DO, THE DEVICE DRIVER WILL
NOT INSTALL, AND YOU WILL NOT BE
ABLE TO OPERATE THE CAMERA. (@) ikt ek o mase changes.

I —
Close

6. Enter an administrator password. To enter the
password, click on the lock icon. (“Click on the lock to make changes”). After you have entered a
password, the SPOTPCI.pkg welcome screen appears.

7. Click on Continue. An informational screen appears.

8. Clickon _Continu_e. The_program prompts you to Select a Destination
SeleCt an |nSta“at|0n deStInatlony aS Shown at “ght Sintroduction Select a destination volume to install the SpotPCl.pkg software.

©Read Me — —_
9. Select the Mac OSX boot drive as the installation 7eeiec pesenasen (i1 o
destination. The driver must be installed in this s
location.
10. Click on Continue.

11. When the installation is complete, restart the
computer.

Select the
Mac OSX
boot drive

i ——
IOOM'B of disk space is required Co Back Continue
for this installation. _— _—

S —

Mac OS 8.6 - 9.0 Installation Problems

If you are having difficulty installing the SPOT software with OS 8.6 — 9.0 systems, you will need to
download and install the latest CarbonLib Apple Extension. This is a standard extension included with the
Mac OS, and is offered as a free download/upgrade from the Apple support website —
www.apple.com/support. After upgrading your CarbonLib extension you should be able to install the
SPOT software.
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Installing the Hardware

There are two main steps to installing the hardware:

e Installing the PCI board
»  Connecting the camera to the microscope

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

¢ " WARNING 6~

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

Installing the PCI Board

To install the PCI 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 a few minutes to let the power supply drain.

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

6 ' WARNING 6~

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. Place the computer on a clean, uncluttered surface, and remove the cover.
4. Position the computer so that the mother board is facing you.

6 " WARNING 6~

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

5. To discharge 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. Use your computer’s manual to identify the location of the PCI slot(s) on the motherboard.

9. 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 ISA slot.

10. Carefully insert the PCI bus interface board into the PCI slot.
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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.

- If you have Windows 95, the computer should should initially indicate that it has found a new
device. The wording of the messages varies according to which version of Windows 95 you are
using.

— Windows 95 then prompts you to reboot the computer to complete the installation. Click on Yes
to reboot your PC.

- If you have Windows NT, you will not see any messages of this type because NT automatically
updates its registry with the new information.

Connecting the Camera to the Microscope

After you have installed the PCI board, you can connect the SPOT camera to your microscope. Diagnostic
Instruments recommends one of the following Nikon F Mount type couplers:

*  For awider field of view, use the HRD076-NIK coupler (0.76x) and the appropriate bottom clamp.
*  For greater magnification, use the HRD100-NIK coupler (1x) and the appropriate bottom clamp.

Some Nikon, Olympus, and Zeiss models can use the shorter, much less expensive F-mount version of our
D10 (1x) series couplers as an alternative to the HRD100-NIK. The F-mount series of D10 couplers
feature twist-focusing, and do not have lens elements. They are:

*  DI10BXEF - for Olympus AX and BX photoport

* DI1ONEF - for Nikon Eclipse 400 and 600 models with TV Tube (Nikon P/N 92306)

* DI10ZNF - for Zeiss Axiovert 100, 135, 135M, Axiolab, Axioplan-2, Axiophot-2, Axiotech, SV6 &
SV11 stereophototube 45 50 80, Standard trinoc 45 29 03(02), Stemi 2000C

* DI10HCF - for Leica DMR (with HC optics) photoport

To attach the camera to the microscope, follow these steps:

1. Attach the bottom clamp to the coupler.

/ Note: If using the D10BXF for an Olympus BX, AX, or MX series microscope, a bottom clamp is
not needed.

2. Attach the coupler/bottom clamp to the camera as follows:

a) Using the LOCK/UNLOCK arrows on the camera, ensure that the lever arm on the camera is in
the UNLOCK position.

b)  Place the coupler into the camera, matching the slot on the coupler to the pin on the camera lens
mount.

c) Ensure that the coupler is properly seated to the camera. You might have to wiggle it a bit.
d) When the coupler is seated, move the camera lever into the LOCK position.

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

User Guide to the SPOT Camera
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4. Tighten the thumbscrew on the microscope's phototube (or the coupler's bottom clamp) to lock the
combination to the microscope.Connect the camera to your computer as follows:

6 " WARNING 6~

MAKE SURE THAT BOTH THE COMPUTER AND THE SPOT POWER SUPPLY ARE TURNED OFF
BEFORE CONNECTING THE CABLES. FAILURE TO DO SO CAN RESULT IN DAMAGE TO
ELECTRONIC COMPONENTS IN THE CAMERA.

a) Attach one end of the of the 68 pin (10 ft.) cable to the PCI board on the back of the PC, and
attach the other end to the camera head.

b)  Attach one end of the 25 pin (5 ft.) cable to the power supply, and attach the other end to the
camera head.

c) 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. The process for installing multiple
cameras is simple and applies to both Windows and Mac users. Any combination of SPOT, RT, or Insight
cameras can be used.

To install multiple cameras on one machine, follow these steps:

1. Install the software, as specified in Installing the Software (see above).

2. Shut down the computer and install ALL of the PCI cards for the cameras that you want to connect to
the computer, as described in Installing the Hardware (see above).

3. Re-start the computer. When you open the SPOT program, you are prompted to select the camera that
you want to use.

Using SPOT’s On-line Documentation

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

Taking Your First Picture

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

Taking Your First Picture

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 camera to your
computer. If you have not done so, refer back to the previous part of this manual, 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. Ensure that the specimen is in focus.
3. Using a daylight 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 Exposure time too short for Camera error message).

Capturing the Image

To capture an image, follow these steps:

1. Open the SPOT Basic Program Mode. i

From the desktop click on the SPOT Basic icon. SPOTBacic

2. Click on the Image Settings toolbar button.

The Image Settings window appears. Ensure that the Image Settings
settings are as follows:
9 Prafile: IDefauIt j

Image Settings:
e Profile — Default :E:-:pcnsure: & Auto O Manual
mage

* Exposure - Auto Type: |brightfield-transmitted light j
* Image Type — (your type of microscopy)

Brightness: 1.00
* Filter Color - RGB J'
° Brightness —-1.00 Cluality Speed
¢ Gamma-1.00 Jl
* Quality/Speed — Quality (left-most position) Garnm: | 1.00
* Chip Imaging Area — Full Chip J
e Live Image Auto Brightness - Selected Chip Imaging Area:
*  Flatfield — unselected & FulChip € Center: | 100 =

Color Enhancement — selected
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Taking Your First Picture

XXii

More Image Settings:

* Flip —as needed

* Rotate 90° — as needed

* Filter Color — RGB for color images

* Binning — none

* Display Images in Grayscale - unselected
* 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.

3. Perform a White Balance on the image.

button. The Compute White
Balance dialog prompts you to
Move to Clear Area of Slide.

a) Click on the White Balance toolbar nxu

b) Move the slide so that the light is going through a
clear part of the slide.

c) Click on Begin. The Compute White Balance dialog
displays Computing Exposure.

4.  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.

5. Focus the image, if necessary.
Click on the Focus toolbar button to focus
the image using the on-screen capture as | | [{®)T
a point of reference:

a) Use the cursor to drag the focus rectangle to a high
contrast, detailed area in the image.

b) Click on the right mouse button (Windows) or the
mouse button (Mac) to open the Focus window.
Choose a Filter Color that will give you the best
focus contrast. Click on a color to see a preview.

c) Check the Display in Grayscale box if you want
the focusing image to appear in grayscale.

d) Leave the Binning setting at None.

e) Select Medium as the speed. If the image is too
grainy at the Medium setting, try using either the
Slow or the Slowest setting.

f)  Adjust the Brightness as needed

g) Click on the Begin button, and focus the
microscope or coupler.

h)  When the specimen is in focus, click on the Close
button.

Quick Start

More Image Settings

—Flip

[ Horzontal [ Wertical
— Rotate 907

& Mane ¢ Left ¢ Right

Filter Calar: | Green -

[ Display Images in Grayscale
Binning: <Mone: -
¥ Maise Filter
Cloze | Help I

Compute White Balance E3

Status
Walting to Begin...
{Mowve to clear area of slide)

Abart |

Get Image | x|

Status
’7 Getting green image...

Filter Calar: ¥ Display in Grayscale
Binring; Im Speed: Im
Brightriess: ﬂ _I _PIW
’?ginl Stop | Cloze | Hepnsitinnl Help |
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Ch. 1 - New Features

New Features

Ch. 1 - New Features

Version 3.5 of the SPOT software includes the following new features:

Feature Description
Annotation *  Annotation objects can now be positioned and sized to the exact values that you specify.
. The User Name Text object has been added to Annotation mode.
Auto-Save You can now set image capture preferences (Setup>Auto-Save Images) to automatically save

AVI “movie” file
export

Basic Mode

Edit

Full Screen mode

JPEG2000

Palettes

Reporting

TWAIN Interfaces

Zoom

during the image capture process.

SPOT image sequence files can now be exported in AVI file format.

The Basic mode has been modified as follows:

* The Basic mode interface has been redesigned.

*  Sequential images can now be captured in Basic mode.

* A Basic mode TWAIN interface is now available.

. The Match Color dialog has been redesigned.

. The Merge Image option has been enhanced to include brightness scaling and custom
positioning of the merged images. In addition, the Merge Image dialogue now includes an
Apply button that allows you to view changes without saving the image. In this way, you

can continually modify the merged image until it appears as you want it to.

You can now exit Full Screen mode by moving your cursor to the top of the screen and clicking
on the Exit Full Screen button.

The SPOT software now supports the JPEG2000 image standard.

The new SPOT color palettes allow you to apply specific hue and saturation values to
monochrome (8 bit or 12 bit) images. Palettes are defined via the Setup menu option (see Ch.
4). Palettes can be applied either as part of the image capture process (see Ch.5) - i.e., with the
Palette option on the Image Setup window — or as a post-capture editing option, i.e., via the Set
Palette Edit menu option (see Ch. 7).

. Report objects can now be positioned and sized to the exact values that you specify.

. Static images can now be added to report templates via the File>Add Image to
Report Template option. Refer to Ch. 4 — Working in Advanced Mode for details.

. The User Name Text object has been added to Report mode.

Preferences are now accessible via both the Basic and Advanced modes.

Zoom functionality has changed. The new functionality allows you to add measurements,
calibrations, and annotations to zoomed images. Refer to Ch. 4 — Working in Advanced Mode
for details.
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Ch. 2 - Basic and Advanced Program Modes Basic vs. Advanced Features

Ch. 2 - Basic and Advanced Program Modes

Introduction

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

e The Basic program mode is a simplified version of the SPOT program that enables new users to
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 improved version of the previous 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 — 10 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 as two 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
image editing in multiple color spaces X X
pre-defined image setups X X
recall of exposure values used in previous images X
reporting (Windows only) Extensive Simple
sequential imaging X X
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Introduction: Using the Basic Program

The Basic SPOT program allows users 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 the Basic Program

*  Preparing to Take a Picture

e 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 operating environment. They include:

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

*  Opening and Saving Files - The standard Windows 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 the image
save, view, edit, and annotation functions are accessed from this window, which consists of three areas:

*  The Menu Bar
e The Toolbar
e 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

Setup View

Help Setup

Window
Help

»  The File menu contains file open and save options, which for the most part, are identical to the
standard Windows file open and save options. Refer to Opening and Saving Files (below) for details.

»  The View menu contains different options for viewing captured images. Refer to Viewing, Editing,
and Annotating Images (below) for details.
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*  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 Menu Bar and contains all of the image capture, editing, and
annotation functions in the Basic program. The following diagram illustrates the Basic program Toolbar,
as it appears for an open image:

lr - | =
11 s?n?jges?u & [H s /S &
L

\ Print
Get Show Image Show
Image Settings Pan Match
_ Zoom . Full
Focus White

Window Color
Frame Screen

Balance

Figure 3- 1: Basic Mode Toolbar

The Status Bar

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

Size:(243,257) 24bpp Pixel:(220,253) RGB:(255,34.194) FittoWin | Modified

XY pixel

coordinates

Image Size Brightness values

Pixel bit depth Size settings

(bits per pixel) Modified status ——

Figure 3- 2: Basic Mode Status Bar

Each of the above call-outs is described in the following list:
* Image size — (Columns, rows) in pixels [e.g., (243, 257)].

» Pixel bit depth (bits per pixel) - The pixel bit depth at which the image was captured. This value
reflects the pixel bit depth for the image setup that was used to capture the image. All images captured
with the Basic program are 24 bpp.

« XY pixel coordinates - As you move your cursor over an image, the status bar displays the x y
coordinates of the cursor in pixels.
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Brightness values - As you 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 the image [e.g., RGB: (255, 34, 194)].

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

— If the Fit to Window option has been deselected, this area displays the word Normal.

— If you are in 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 from the original status, the word Modified appears here.

Opening and Saving Files

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

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

30

Open Image File Open image files of a specified format (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 95/98/NT/2000
Explorer onto the SPOT program window.

Show Image File Display thumbnail previews of specified files and open images from the preview screen. To

Thumbnails show file thumbnails, follow these steps:
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.
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)/[Ctr] 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. You can:
¢  Select Image.
4  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 Image Open an image sequence file. An image sequence file is a single TIFF format file that contains

: multiple images.
Sequence File
. 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.
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New Image
Sequence

New Report
(Windows)

Open Report
(Windows)

Reload

Save

Save As

Save All

Close

Move/Rename

Delete

Export Movie
File

Navigating in Basic Program Mode

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:

* Viathe 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.

* Viathe 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.

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. Referto Ch. 6 — 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.

ok 0N

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.

User Guide to the SPOT Camera 31



Navigating in Basic Program Mode Ch. 3 - The Basic Program Mode

Add Image to Add an open, non-sequence image to an open image sequence, or create a new image
Image Sequence 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 Image to Add a selected open image to an open SPOT report. When you select this option, SPOT
Report 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 Print an open image. Refer to Chapter 10 — Printing Images for information on standard
Windows and SPOT custom printing features.

Printer Setup Define the page setup parameters. Refer to Ch. 10 - Printing Images for information on SPOT's
custom printing features.

Exit (Windows) Exit the SPOT program.
Quit (Mac)

Setup

The Basic program mode Setup menu options are as follows:

*  Show Image Settings
»  Calibration Setup

* Image Auto-Save

*  Preferences

» Camera

Show Image Settings

Display the Image Settings window, which is used to define image capture settings in the Basic Program
Mode. Refer to the Preparing to Take a Picture section below for a description 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. 7.
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>Image Auto-Save, and check the Auto-Save Images box, as
shown at right. For details on auto-saving images, refer to the Image Auto-Save section of Ch. 4.
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Preferences

Use the Preferences option to:

»  Specify whether images will open in Fit to Window mode.
»  Ensure that the file type extension follows the file name (Macs only).
»  Specify the Captured Image Bit Depth.
»  Specify thumbnail appearance

Navigating in Basic Program Mode

To open the Preferences window, and select Preferences from the Setup menu. Each preference is

discussed below.

Captured Image
Bit Depth

Specify the pixel bit depth for captured
images.

The Captured Image Bit Depth option
enables 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 Insight B/W cameras, captured
images are 8 bits per pixel
monochrome.

- With Insight 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 Insight B/W cameras, captured
images are 12 bits per pixel
monochrome.

- With Insight 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
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Image Memory Usage Limit
Specify how much memory is allocated for image acquisition. Note that the entry parameters
Sequences
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.

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

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

Button Size  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
Maximum width and height

20 pixels
200 pixels

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

Thumbna” Select from one of the following options:
Resolution «  gsmall (54 pixels)

. Medium (84 pixels)

. Large (114 pixels)

. User Defined

Minimum resolution = 20 pixels
Maximum resolution = 200 pixels

Open Images in Specify whether images should open in Fit to Window mode.
Fit to Window 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
Mode 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.
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Camera

Preparing to Take a Picture

If you have more than one SPOT camera head, the Camera option enables you to select the

serial number of the camera head that is currently connected to the SPOT PCI board in your
computer. When you specify a camera’s serial number, you are telling the software which
chipinfo.dat file to use. Each SPOT camera has a unique chipinfo.dat file that enables the

software to work with the camera:

. The chipinfo.dat file contains a map of the inherent defects of the camera’s CCD chip.
The SPOT software uses this map to correct the defects.

*  The chipinfo.dat file indicates the CCD chip resolution (number of rows x number of
columns) so that the software can download the image correctly.

When you first install the SPOT software, the program installs the chipinfo.dat file into the
Spotcam directory. To add the chipinfo.dat file for a second camera, simply run the SPOT
software installation program that is on the second camera’s CD. The program installs the
second chipinfo.dat file into the Spotcam directory and renames it to chipinfl.dat. If you runthe
software installation for a third camera, the program installs the third chipinfo.dat file into the
Spotcam directory and renames it to chipinf2.dat. You can repeat this process for many

cameras.

To designate which camera is connected to the computer, follow these steps:

1. From the Setup menu, select Camera.

2. From the drop-down list, select the serial number of the camera in use. To help you
identify the camera, the serial number is followed by the model name (SPOT, SPOT Jr. or

SPOT 2).
3. Click on OK.

4

Note: The instructions above apply only if you are plugging two or more SPOT cameras into
the same PCI board on a computer. You can also plug multiple PCI cards into a computer and

use two or more of the same camera type or two or more different SPOT camera types (e.g.,
Insight, RT) into a computer. Refer to the Installation Guidelines chapter for details.

Preparing to Take a Picture

The Image Settings dialog is the central point for defining image
capture settings. To open the Image Settings dialog, either click on the
Image Settings toolbar button, or select Show Image Settings from
the Setup menu. The Image Settings dialog appears, as shown here.
Note that the Image Settings window now features a More button.
Each image capture option is discussed in the sections below.

Profile

The Profile option allows you to create and re-use sets of live
image/image capture settings. When you make changes to any of the
live 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 a live image and then decide that the
result is ideal 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.”
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When you close the SPOT Camera window, the program prompts you to save 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 a live image, and then
clicked Yes 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. This allows you 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: Profile: - I
e Add - Add a new Profile. When you add a new add..
Profile, the program prompts you to name it. Exposure: 7 Auto Save
e Save — Save a Profile that you have modified. Rename...
¢ Rename — Rename an existing Profile. Dielete

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

Exposure: Auto or Manual

The Exposure option gives you the choice of having the camera calculate exposure time (Auto), or setting
the exposure on your own (Manual). The exposure options will vary according to whether you select
Auto or Manual, as illustrated below.

Auto Manual
Exposure: & Auto & Manual Exposure: ¢ Auto & Manual

Image —— - -
Type: brightfield-transmitted light j

Exposure Times (RGE):

Brightness: . 8.95 4935 sec 5355 sec 22680 sec
J I
Cluality Speed Giain: 4
1
J I
Garnrma: 2.00 Gamma: 2.00
1
I l

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.
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Preparing to Take a Picture

Auto Exposure options

Image Type

An Image Type tells the 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

Nomarksi 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.

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 a Brightness 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) 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 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 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 slider 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.

User Guide to the SPOT Camera

37



Preparing to Take a Picture Ch. 3 - The Basic Program Mode

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 is 1, which restricts the camera to a gain
of 1, giving you higher quality pictures, but lengthier exposure times.

*  When the slider is at the right-most point, the Auto-Gain Limit is 32, which allows the camera to select
from the all six 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. This is especially useful for capturing/editing images with a wide 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 live imaging. Refer to Ch. 5 — Preparing to Take
a Picture for more details on gamma adjustment and color spaces.

Manual Exposure Options

Exposure Time

Use the slider-bar to specify an exposure time 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 TWAIN interface. This is very useful in cases where
exposure times are lengthy, as with fluorescence samples.

Gain

Enter the precise gain that the camera will use for an image capture. Use the slider-bar to select one of the
six gain options: 1, 2, 4, 8, 16, or 32. The gain value displays to the right 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 is identical to the auto Gamma adjustment (see above.)
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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., vignetting).

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

»  Center — Capture a rectangular part of the CCD chip’s area that has the same height - to - width ratio
as the full chip, and is centered on the center of the full chip. The percentage that you enter is the
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) Capture the image.

»  Selection —Capture a specific part of the CCD chip.

a) Check the Selection option.

b)  Use the mouse to select a region for capture. Click and drag to define the selection. Note that the
new pixel dimensions display in the status bar.

c) Capture the image.

Flatfield

The Flatfield 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. This image lets the SPOT software know, on a pixel-by pixel basis, which areas in 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.

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.  LelddFEUiEI)

Status
2. From the Camera menu, select Get Flatfield Image. The Get ’7WaitingtoBegin[Hemoveslide]... ‘
Flatfield dialog box appears. sten |

3. 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 program prompts you to name and save the file.

5. Name the 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).
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6. Click on OK. If you do not specify a directory path, the program automatically saves the flatfield
file:
—In Windows, the file is saved to the c:\SpotCam\FItflds directory
—In the Mac OS, the file is saved to System Folder>Preferences>SPOT 3.5 Prefs>Flatfields.

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

7. Move the specimen back into the field of view.
8. Click on the Live toolbar button.

9. Open the Image Settings window, 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 the image capture. SPOT automatically uses the flatfield image to correct the capture.

Refer to the Taking a Picture section of this chapter for more details.

Color Enhancement

The Color Enhancement option optimizes image captures by closely matching the final capture to the
image as seen through the microscope. To optimize the final image, the SPOT program processes the raw
image data to produce a final 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 (Image Settings)

When you click on More, the program displays a dialog of additional

orientation and exposure settings, as shown at right.
— Flip
l [ Horizontal [ Wertical
F 'P — Rotate 907
Specify whether images will be flipped during the image capture * None © Left ¢ Right
rocess.
P Filter Calar: IGreen vl
»  Select Horizontal to flip the image from left to right. B Uil esss i Diepsesle
»  Select Vertical to flip the image from top to bottom. .
Select both options to flip the image from left to right and from top Binting: | <Mone> -]
to bottom. [w haize Filker
Cloze | Help I
Rotate 90°

Specify whether images will be rotated 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 Left to rotate the image counterclockwise 90 degrees.

40 User Guide to the SPOT Camera



Ch. 3 - Basic Program Mode Preparing to Take a Picture

Filter Color (color cameras)

The Filter Color option specifies the color or colors that will be exposed in the live image preview/image
capture. RT Slider users can select None for a completely unfiltered image.

SPOT 2E SPOT 2E users can select RGB you to focus/capture 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., Red, Green, or Blue).

* Red - Capture a monochrome preview of your specimen using the red state of the LCD filter.
*  Green — Capture a monochrome preview of your specimen using the green state of the LCD filter.
»  Blue - Capture a monochrome preview of your specimen using the blue state of the LCD filter.

* None (SPOT 2E) - Preview capture a completely unfiltered image.

SPOT 2E  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.

Display Images in Grayscale (color cameras)

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 the red, green, or blue filter. This option applies only when the Filter Color (see above) is set to
either Red, Green, or Blue.

Binning

Binning combines adjacent pixels on the CCD chip, thereby reducing the number of pixels used in the
image capture. Binning is useful when you have dim images and want to increase sensitivity and reduce
download time. This gives you 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 1 pixel =1 pixel

o 2Xx2 4pixels =1 pixel
o 3x3 9pixels =1 pixel
* 4x4 16 pixels =1 pixel

Noise Filter

The Noise Filter corrects for the effects of electrical or thermal noise. When capturing dim images with
lengthy exposure times, the noise filter acts as a “virtual cooler” for the Insight camera, eliminating “hot
pixels.”

The Noise Filter checks each pixel on the CCD chip as described below:
1. The program compares the red value of each pixel with the red values of the eight neighboring pixels.

2. If none of the eight neighboring pixels has a red value within £15 % (i.e., the threshold value that the
SPOT program uses) of the red value for the pixel being checked, the red value for the 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.
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Taking a Picture

The actual capture of a digital 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 use to
produce a publishable product.

There basic functions involved in capturing an image in the Basic SPOT program can be accessed from the
Camera menu:

* Initialize

e Get Image

e Compute White Balance Values
*  Get Flatfield Image

* Focus

* Frame

e Get Sequential Images

Each option is described in more detail in the sections below.

Initialize
If you turned on the SPOT power supply after you opened the program, you need to initialize the camera in

order to activate all of the capture and editing options. To do so, select the Initialize option from the
Camera menu.

Get Image

Get Image captures an image according to the settings that you defined on the Image Settings window (see
the Preparing to Take a Picture section).

/ Note: Except for the Captured Image Bit Depth, which is defined on the Preferences window, all
image capture settings are defined from the Image Settings window.

To capture an image, follow these steps:
1. If you have not already done so, prepare the microscope and specimen.
2. Select the appropriate Image Type. Get Image

3. Either click on the Get Image button, or press [F 9]. The Get Status
Image status dialog box appears. (Eomputing EXpOSLIE. .

Initially, the camera samples the light source to compute the
exposure times. The camera then takes three pictures (if you
are capturing an RGB image).

Status messages display as the camera computes the exposure and captures the images (RGB) or image
(monochrome). The status messages are as follows:

a) Computing Exposure — The camera is sampling red, green, and blue brightness levels in the
image in order to determine proper exposure times.

b) Getting Red Image — The camera is downloading the red image to the computer.

c) Getting Green Image — The camera is downloading the green image to the computer.
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d) Getting Blue Image — The camera is downloading the blue image to the computer.

e) Shutter open 0:07 — A countdown clock displays when individual red, green or blue exposures will
last longer than 2 seconds. This informs the user that the shutter is open and counts down the
minutes:seconds remaining until it closes.

f) Processing — The camera is preparing to display the image. The newly captured image appears on
screen.

Compute White Balance Values

White balance is the 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 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 calculates the exposure values needed to

produce images where the white areas are white and the color areas are true.

You should perform a new white balance calculation 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. Set the illumination and the objective that you will use for the image capture.

2. Specify the Image Type. From the toolbar, click on the Image Settings button and select from one of
the 11 options. The computed white balance values will be used for this image type until you compute
new values.

3. 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:

transmitted light

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 above.

Fluorescence

Use the Match Color feature (on the Edit menu)

Nomarksi
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.
Because both of these techniques use polarized light, and because the color filter in the SPOT
camera uses a polarizer, the camera must have the correct rotational orientation with respect to

the polarized light microscope. Refer to Appendix H: SPOT Cameras, RT Cameras, and Polarized
Light Microscopy for details.

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.

Because the color filter in the SPOT camera uses a polarizer, the camera must have the correct
rotational orientation with respect to the polarized light microscope. Refer to Appendix H: SPOT
Cameras, RT Cameras, and Polarized Light Microscopy for details.

Brightfield-
reflected light

Replace your sample with a mirror.

Darkfield-

Perform the white balance using the brightfield mode on your microscope. See Brightfield —

User Guide to the SPOT Camera 43




Taking a Picture Ch. 3 - The Basic Program Mode

a4

reflected light reflected light above.

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

4. Click on the Compute White Balance Values toolbar
button. The Compute White Balance window
appears.Click on Begin 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.

Get Flatfield Image

The Flatfield 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. This image lets the SPOT software know, on a pixel-by pixel basis, which areas in 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.

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 Get Flatfield
focus.
Status
2. From the Camera menu, select Get Flatfield Image. The Get [Wa“ing e

Flatfield dialog box appears.

{Bedin &bort |

3. 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 program prompts you to name and save the file.

5. Name the 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 a directory path, the program automatically saves the flatfield file:

—In Windows, the file is saved to the c:\SpotCam\FItflds directory
—In the Mac OS, the file is saved to System Folder>Preferences>SPOT 3.5 Prefs>Flatfields.

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

7. Move the specimen back into the field of view.

8. Open the Image Settings window, 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.

9. Perform the image capture. SPOT automatically uses the flatfield image to correct the capture.
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Focus

The Focus feature allows you to focus on an image directly from the screen. You do not need to look into
the microscope after you have captured the initial image.

/ Note: Because it is @ moving mechanical part, the shutter in your SPOT camera is considered a
wear item, with an average lifetime of 500,000 clicks. How long a shutter lasts depends on usage.
To increase the useable life of the shutter, avoid unnecessarily prolonged framing/focusing
sessions.

An image can be focused either before or after the initial capture.

Note: If you focus on an image before you perform the initial capture, the focus is limited to the
center of the CCD chip. Capturing an image before focusing enables you to select a specific part
of the image for focusing.

To focus an image, follow these steps: r—

1. Click on the Focus toolbar button: @
A rectangle appears, superimposed
on the center of the image. This rectangle defines the area that you will focus on.

Note: If you focus on the specimen before the initial image capture, the Focus window appears
instead of the rectangle.

2. Move the rectangle to the area of the image that you want to focus on. To move the rectangle, use one
of the following techniques:

—  Left click (Windows)/click (Mac) and drag the rectangle to the appropriate position.
—  Left click (Windows)/click (Mac) on the area of the image that you want to focus on. The
rectangle moves to the position that you click on.

3. Open the Focus window: either double click or right click
on the rectangle. The focus window appears
superimposed on the image, with the area that you selected
in the frame.

4. Select a Filter Color, either Red, Green, or Blue, based on
the predominant color in the specimen. Different colors
provide different levels of contrast. The best way to
determine the color is to preview it by clicking on the box.

5. To view your filtered image in grayscale, select the
Display in Grayscale option.

6. Selecta Binning option. There are four options:

— None 1 pixel = 1 pixel Filter Color: v Display in Grapscale
- 2x2 4pixels =1 pixel Binning: [<Nores v| Spesd: [Medum v
- 3x3 9pixels =1 pixel

- 4x4 16 pixels =1 pixel Brightness: 4 I S

Eeginl Stop | Close | Hepositionl Help |

Binning works well when focusing dim images. For a
more detailed explanation refer to the binning section above.
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7. Select a Speed (i.e., a shutter speed limit).

The Speed option on the Focus window sets a lower limit on the update rate of the framing window.
The Speed selection is a balance. On one hand, you would like a fast update rate to minimize the lag
between moving the focus knob and seeing the specimen sharpen or blur on the screen. On the other
hand, too fast of a Speed selection on dim images results in grainy or unrecognizable images. The
table below illustrates the relationship between speed (the update rate) and image quality for dim

images:
Speed (Update Rate) Image Quality on Dim Specimens
Slowest (approx. 1 frame/2 secs.) Highest
Slow (approx. 1 frame/sec.) v
Medium (approx. 3 frames/sec) v
Lowest
Fast (approx. 5 frames/sec.)

8. Modify the Brightness as needed. Enter a value between .25 and 8, or move the selection bar to the
desired position. The contrast of the image area changes as you move the bar.

/ Note: When you open the Focus window, the last entered Exposure Adjustment value appears.

Brightness enables you to overexpose or underexpose (darken or lighten) the area of the image. In
many cases, an image has varying levels of brightness, and you may want to lighten or darken a
specific area.

9. Click on Begin. The initial series of clicks is the camera determining the correct exposure, as it does
with the Get Image option.

10. Wait for the initial clicks to end. When the initial clicking has ended, you can begin focusing the
image. To interrupt the process and focus on a different area, click on the Reposition button. Use the
focusing rectangle to select a different area.

11. When the image appears as desired, click on Stop. Click on Close.

12. Click on the Get Image button to recapture the focused image.

Frame

Framing gives you a low resolution, black and white, full frame image that updates itself fast enough to be
used as an aid in positioning your specimen for the final capture. Framing allows you to position an object
before capturing a final image. For example, if an image capture is off-center, you can use the Framing
option to adjust the specimen’s position. With the Frame option, you avoid having to look through the
microscope, recapture the image, and determine if it is displayed correctly: framing allows you to adjust the
specimen’s position using the on-screen image as a reference.

/ Note: The Frame option can also be used before you have captured an image.
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To frame an object, follow these steps:

1. Take the initial picture.

2. If the image is out of position, select Frame from the x|

Camera menu. The Frame window appears on top of
the image, as shown at right.

3. Select either the Red, Green, or Blue filter, depending
on the predominant color in the specimen. The
selection should provide the highest level of contrast
for the image. Because different colors provide
different levels of contrast, the best way to determine
a color for Framing a specimen is to preview it by
clicking on the color.

4. To view your filtered image in grayscale, select the
Display in Grayscale option.

5. .Select a shutter speed limit. FiterColr. [EXESME | ¥ Dispay i Grayscale
The Speed option on the Frame window sets a lower Speea [Medin ]
limit on the update rate of the framing window. Beon | _Swn | _Cose | Heb |

When you Frame an image, the camera captures
black and white images to update the position as you move the x-y stage adjustment controls. Ideally,
the speed should be as fast as possible (i.e., the Fast setting) so that the update rate is quick and the lag
time between making the adjustments and seeing the update is less noticeable.

The brightness of the initial image plays an important part in selecting an update rate. Dimmer images,
for example, require slower updates in order to produce high quality images. The table below illustrates
the relationship between speed (the update rate) and image quality for dim images:

:Speed (Update Rate) Image Quality on Dim Specimens

Slowest (required rate for best images) Highest
Slow (approx. 1 frame/sec.) ¥
Medium (approx. 3 frames/sec) v
Fast (approx. 5 frames/sec)

Lowest

6. After you select an update speed setting, click on Begin. The image appears in the Frame window, and
the Camera begins clicking. The initial series of clicks is the camera determining the correct exposure,
as it does with the Get Image (exposure from setup) option.

7. Wait for the initial series of clicks to end.
8. Adjust the image position.
9. When the image is positioned as it should be, click on Stop.

10. Click on Close.

11. From the Camera menu, select Get Image (exposure from setup). The newly adjusted image capture
appears.
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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:

* You can save a sequence as a group of individual image files.

* You can save a sequence as a single (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.

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.

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

/ Note: The Show Grid Lines option is available only when you zoom in 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 a window also cuts off part of the image. The Fit to Window option solves this problem by resizing
the image so that it is always the same size as the window.

Zoom In/Out

1. Either select Zoom In/Out 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 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 the image.

3. Use the 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, or right click to zoom out. The status bar indicates the zoom
percentage.

c) To return to the normal view mode, de-select the Zoom option.
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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 program is in zoom mode. If you
need to annotate a zoomed image, use the Zoom Level 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.

Zoom Level

The Zoom Level option, like the Zoom In/Out option enables you to view zoomed images. However,
unlike the Zoom In/Out 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 In/Out option, the 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: 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 glass in the center of the area that you want to zoom in on.
2. Zoom to 800 % or better.
3. From the 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. Zooming in to the first area of interest.

2. Zooming out to determine where you are.
3. Determining a new area of interest.

4. Re-zooming in to the new area of interest.

This tedious process is replaced by the pan window. When you select Show Pan Window, a smaller
version of the image appears with a color negative over the zoomed area of the image.
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To use the pan window, follow these steps:

1. Either select Show Pan Window from the View menu, or click on the Show Pan {:h
Window toolbar button.

/ Note: The pan window can be opened at any
level of magnification.

The pan window appears, superimposed upon the image. &

2. Position the cursor on the image in the pan window: it - I ) 1
changes from a magnifying glass to a four arrow pointer. L il L B

3. To move to a different area of the image, either left click on
the rectangle and drag it to the new location, or left click on the new location.

Show Image Settings

Select Show Image Settings to display the current Image Settings window. It displays the previously
entered values.

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
the image, even if this is many hours later, the program sets the Created date and time of the image file (in
Windows) to the date and time of the original image capture. In addition to the Windows date and time,
TIFF and JPEG format images have a tag that contains the original capture date and time.

When image files are transferred over networks, the Windows 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. TIFF and
JPEG tags, on the other hand, are not affected by network transfers. If reliable image capture date and time
information is important to your work, you should save images in either TIFF or JPEG format.When you
select the Image Date/Time option from the View menu, a dialog box displays the date and time associated
with the capture.

*  For non-TIFF, non-JPEG format image files, this is the Windows Created date/time, as explained
above.

*  For TIFF and JPEG format image files, this is the TIFF/JPEG tag date and time.

» For SPOT Database images this is the original date and time that was stored in the database file.

Full Screen

View a full screen version of an image — 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 a full screen image click on the Full Screen toolbar button. Press [F 7] again to 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 Mode button that appears.

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

All of the editing options in the Basic program mode are accessed via the Edit menu. There are five editing
categories in the Basic program mode:

»  Basic editing

* Image position

* Image quality

e Calibration and Measurement
e Annotation

e 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 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 (Mac) Cuttext fields within the SPOT program.

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 [3 C] command.

(PC)/(COM; 1. Press and hold the left mouse button (PC)/mouse button (Mac).
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 (Mac) Paste text fields in the SPOT program. The Paste field is grayed when editing images.
Clear (Mac) Clear a text field in the SPOT program. The Clear field is grayed when editing images.

Select All  Select an image for copying into another application. The Select All field is grayed when editing
(Mac) images.
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Image Position

From the Edit menu, you can:
*  Re-position images

Ch. 3 - The Basic Program Mode

*  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 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 left

Flip Vertical Flip an image from top to bottom.

Crop Cutouta 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: |EE Riight: |933
Top: IES Battom: |488
Lancel |
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.

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.

Image Quality (Adjust Image)

Adjustimage

The Adjust Image options allow you to

correct images that are overly bright or
dark, or to modify areas of interest that
are too light or too dark to see

Color Sazoe: CIRGE @ HSL  (HEM

Crarke _evel ' I 1|k I':' I

important details. To access these Erimeiz LUK F L (R
editing options, select Adjust Image Gammaz L[] L]l |
from the Edit menu. The Adjust Image Suteast 0] B =
window appears, as shown at right. o Pt et e o]

Adjust images either by entering a

value in the box or by moving the slider

Hetp | [ cameer | @

bar.
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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. 7 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 the image. 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.

Dark Level The Dark Level 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 4.0.

. 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 .1 and 4.0.

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

The Match Color feature is typically used in two situations:

You want to change the colors of an image on the screen to match the way that you think the specimen
looks.

You want to set the white balance for pictures taken with a microscopic technique that never has white
in its images. A prime example of this situation is fluorescence microscopy.

To use the Match Color feature, follow these steps:

1.
2.

From the Edit menu, select Match Color. The cursor becomes an eye-dropper.

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 are
less than 255.

Click on the pixel. The Match Color Match Color
window appears.

Note: The Set White
Balance button appears
only for image captures
that have not yet been
saved and closed.

Hue: l_ﬂ
S aturation: lﬂ_ﬁ

Original Color: I:I
Reset |
Mew Colar: I:I

¥ Maodify Main Image Make wihiteGiray |
Ok I Cancel | Help |

The window displays information about
the pixel that you selected:

— Hue - The actual color, as
distinguished from others in the color spectrum. Hue is 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 hue in the color. Saturation (in the SPOT software)
is measured on a numerical scale of 0 to 100, where zero equals pure gray and 100 equals pure hue
(e.g., “day glow™).

— Original Color — A sample “swatch” of the color that you selected. The cross hairs on 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.

Set the new color. This can be done in 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.

Calibration and Measurement

The Add Calibration Mark and Add Measurement options enable you to add calibration and
measurement references to SPOT images. Refer to the Annotation — Calibration and Measurement
Marks section of Ch. 7 for detailed steps.
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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 anarrow, line, rectangle, or ellipse to emphasize a particular area in an image.
» Add a graphic stamp such as a company logo to an image.

* Add freehand lines to 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. 7) for descriptions of each option.

*  The Object 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 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.

— Ifareport object is selected, the cursor changes to a cross-hair icon for placing new report objects
on the grid.

Refer to Adding Annotation Objects to SPOT Images (Ch. 7) for descriptions of each object.
*  The View menu changes to reflect annotation mode:
— The Zoom and 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 Objects to SPOT Images (Ch. 7) 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. 7) for descriptions of each option.

e 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 SPOTprogram 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.

Duplicate Image

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

In the SPOT software, you can attach a memo 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 the image.

/ 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
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 the image 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.7 — Viewing, Editing, and Annotating Images for details.

»  The Sequence Controls (Image Sequence) dialog — Set view options and “play” the sequence. Refer
to the Image Sequence Controls section of Ch. 7 — Viewing, Editing, and Annotating Images for
details.

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. It is
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 — the text, field, and image information that appears in the report
» Editing Report Objects — edit options for the report objects

e Saving a Report

»  Printing and Distributing Reports
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Creating a New Report

To create a new SPOT report, select New Report from the File menu. The following changes take place in
the main window:

»  The report definition window appears as a separate window. If 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 has 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 is a brief 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.

» Ifareport object is selected, the cursor changes to a cross-hair icon for placing new report objects to
the grid.

Sizing and Positioning Report Objects

When sizing and positioning a report object in the report window, you must first select the object by single
clicking on it. 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 a two pointed arrow

— Toresize one dimension of a box, position the cursor on a vertical or horizontal line; click and
drag the side to the new size.

— To proportionally resize a box, position the cursor on a handle; click and drag the box to the new
size.

» To position objects, move the cursor over the selected object. The cursor changes to a four point
arrow. Click and drag the object to a new location. In addition, if an object is selected, you can use
the arrow keys to fine tune its position.

/ Note: When multiple objects are selected, they can be sized and positioned as a single object.
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Using Right-click and Double-click Functionality

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

* Double clicking on a report object
enables you to edit the object’s
attributes — e.g., the thickness of a

line. oAy S . Bring ko Frant
- Right clicking (Windows)/[Ctrl] Bttt e b
clicking (Mac)on a report object Somel o e
calls an object specific edit menu Delete enerl
that contains both general editing peeicldl
options and attribute editing aw Qs
options specific to that object. SeiT e e iy
Right clicking on an Image object, Duplicate. . :
for example, gives you a list of = iz:g: :;E’r‘z:f Sbject
editing options, as shown at right. St Image Border and Justfication.. ¢ Edits
«  Right clicking (Windows)\[Ctr]] ——  cenera
clicking (Mac) on the report grid il ' Edits

gives you two options: Paste an
object that you copied or cut; &
Delete All of the objects on the grid.

Refer to the Defining Report Attributes and Editing Report Objects sections for more details.

Defining View Options
The View menu provides you with eight options:

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

First Page Goto 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 to the last page in the report.
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Set Display The report definition window includes an adjustable grid (i.e.,
Grid Size 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 turn off or modify the grid, follow these steps:

1. From the View menu, select Set Display Grid Size. —— iy Gl ——=g

[ &Show Grid

- To turn off the display grid, deselect the Show Grid o
box. R E g II“IiIr\'imeters

- To modify the spacing follow steps two through four.
P P

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.

Show Tools Horizontal Line Vertical Line
object select Arrow

Click on the Show Tools option to display a mode (None)

floating palette of navigation buttons and

report objects, as shown here:

Refer to the Defining Report Objects [:i —_— |

section of this chapter for more details. Rounded Box Ellipse

oo — IO O[T e
Defining Report Attributes Freehand 3 B ot Image
All of the general style and appearance options (report Polygon | " } }l Polyline

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 First Page Last Page
section below). Previous Page Next Page

*  When a report 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.
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Line=Fa—H

Thickness El points
Cancel I oK I

Colors
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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
select a 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 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.

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 Text Style must be

set to Opaque.

Image Border and Justification

Image K

I Bordef —————————
Thickness: i’ points

— Justification
= Left/Top
£ Center
 Right/Bottam

Cancel

Arrow Size and Direction

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.

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

Align
Horizontal Yertical
@ Mo Change @ Mo Change
O Left Edges O Top Edges
) Right Edges () Bottom Edges
O Centers D Centers
O Space Equally D Space Equally
O Center on Page C) Center on Page

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

3. Click on OK.
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Define the appearance of the Box, Rounded Box, and Ellipse objects.

Box/Ellipse Fill
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
W Fiil Box/Ellipse bOX), click on OK.
Pt - If you want to specify a fill pattern for the box, check the Fill
| Box/Ellipse. The Pattern options appear.
R 2. Specify a pattern by clicking on one of the seven options.
3. Click on OK.
Cancel

Text Font Define the appearance of the text for the Text, Date, and Time objects.
1. Select a Font, a Font Style, and a point Size. The Sample box
[x] displays a preview of the font.
_ Font Style: Size:

Feor i 2. Define any Strikeout or Underline effects.
T Bell MT — |nalic 14 = ﬂl
5 Becrdcer e oebieie o [ 3. Click on OK.
T Book Antigua | 20 &

Effect ol

™ Stikeout

™ Underline EansgIs

Text Border, Justification, and Define the appearance of the text boxes for the Text, Date, and Time

Background objects
1. Specify whether the text box should have a border. To add a border,
= Tet——8 click on the Border box, and enter a Thickness value between .05 and
[ Border 10.
[ 2. Define the Justification of the text. This justification applies to the
Justification position of the text in the box, not the position of the text on the page.

@ Left () Center  {_JRight

Backqround

@) Transparent () Opague 4. Click on OK.

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

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 a report object type (i.e., line,
text) is selected:.

— Ifareport object type is selected, the cursor changers to a cross-hair icon that is used to add new

report objects to the grid.
— If None is selected, the cursor is a an editing tool that is used to select and position objects.

2. 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 a line or a box, 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...).
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4. Once it 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)/[CtrI] clicking (Mac) on it.

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 arrow head will point to.

Connected Polygon —Add a closed polygon to the report. Either select Connected Lines>Polygon from the Object
Lines ™Mmenu,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.

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.

Imag es Add animage to the report. Image [ %]
Sourc

1. From the Object menu, select Image. © Currently Open Image:

2. Left click at the point on the display grid where you want Title:  [CASPOTCam\DBImages\SPOT Sermple Dat |
to insert the Image box, and holding down the mouse & Image File
button, drag the cursor to create the desired shape and Name: [ [
size for the image (it can also be resized/re-positioned at
a later point). When you release the mouse button, the e || [Em= RN

Image dialog box appears.

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.
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Text Text
Add text

Date

Creating a Report

to the report.

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

Once you have created a report, you can edit the report objects as needed. There are three basic ways to

edit a report 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 the report object — Right/[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.

The Edit Menu

The Edit menu provides general editing features for arranging, copying, and sizing report objects. Edit

menu options are active

Undo

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

Delete All

Copy to
Clipboard

User Guide to the SPOT Cam

only when a report object is selected.

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.

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:

*  Anew SPOT report
*  Adifferent 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.

era
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Cut

Paste

Duplicate

Set Position,
Alignment, and
Size

Add Page

Delete Page

Add Images
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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.

Add a page to your report. When you
add a page, the program prompts you
with the Add Page dialog box:

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

2. Specify the Page Number that the
additional page will precede or
follow.

3. Click on OK.

SPOT reports can have a maximum of
ten pages.

Paosition, Alignment, and Size

r— Pogition

=l Lett: [2310

TIGE; |44.19

Horizontal: ISpecify Left
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Wertical

- Size
Haorizantal: IND Change

=l it [e8E7

2 | L FE

Vertical IND Change

" Inches @ Milimeters
K LCancel |

i

B

Add Page
E} Befare O after

FPage Mumber : D@

Delete a page from your report. When you select the Delete Page option, the program

prompts you to specify the page number.

Add a static image to your report.
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Saving Reports

1.
2.

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

When saving a new report (.rpb file type), SPOT prompts you  reewrys
with the default file location - i.e., C:SpotCam\Reports folder =" =2 EPETE
(Windows) or Users\Shared\SPOT Files\Reports (Mac) . P

Either save to the default location or specify a new location. If el et

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 users will see the .rpb file type extension

X ; ) File name: — [iest Save I
only if the Add Extensions to File Names on Save . o

option is selected on the Preferences window .

[~ Use JPEG Compression for lmages

JFEG Buality (1-100; |32 :’

Enter a file name for the report.

Define the JPEG Compression for the image(s) in the report. The Use JPEG Compression for
Images box is checked as a default. To turn off JPEG compression, deselect the box. If you are using
JPEG Compression, enter a number between one and 100.

— Avalue of 1 is the most compressed. File size and image resolution are decreased to the
maximum extent.

— Avvalue of 100 is non-compressed. File size remains large and the image resolution remains high.

Click on Save. You can now use the SPOT program to open and view the report at a later time.

Printing and Distributing Reports

To print a report, follow these steps:

1.

6.
7.

Open the report.

Select the printer. 1f you have Adobe Acrobat, you can create a PDF version of your report by
selecting Acrobat PDFWriter as the printer of choice: select the Printer from the Page Setup dialog —
i.e., File>Printer Setup>Printer.

PDF files can be distributed to anyone with the RagelSatii
Acrobat Reader software, which, as described PN; — T e |
below, is available from Adobe as a free download. N e

Click on Properties to define the printer’s LR ¢ crcbat POFwiter

properties, if needed. e 3

Specify the page range if you are not printing an

er?tiref?/eportr.) STy Priming | s |

Specify the number of copies
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 (.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 is included 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.
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Image Printing

Image printing features in the SPOT basic program and the SPOT advanced program are identical. Refer to
Ch. 10 — Printing Images for details.

66 User Guide to the SPOT Camera



Ch. 4 - The Advanced Program Mode Table of Contents

Ch. 4 - The Advanced Program Mode
TG UL C L O [ ——————— 67

The Viewing and Editing Window ................... 68 . . .
g g 2 Display thumbnails of selected images... p. 72
IMENUS .o 68
The TOOIDAT ... 68 < Accessthe Image Setup window to define image
When You First Open the SPOT capture settings... p. 73
Program........cccccuueeeeueumnnenineniniienenennnnnen 69
P VEID LG (GEIER. oF 2 Use a stage micrometer with the SPOT camera/
Opened anImage... .......cccccceeeeviiieennn. 69 . . ,
software to calibrate the microscope’s
The Status Bar .........ccoceveriieiieiiiicicsceeee 70 . .
objectives... p. 73
Working With Image Files..........ccccocveeiiineens 71
SEUUD. . vveeeeeeeeeeeeeesseeereeeseseseeeeseseeeseeeeeeseeseees 73 < Change the position of the SPOT toolbar... p. 77
IMage SETUPS......uveeiiiieieiiee e 73
Calibration Setups ........cccceeieeiieiiieeiieniees 73
Palettes.......cocovieiiiiiieceee e 75

Image Auto-Save...
Preferences.............

[©F= 11 4 1=] = RSN

Introduction

The Advanced Program Mode is an improved version of the previous 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.

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 5-11. This introduction is broken
into three sections:

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

*  Working With Image Files - Discusses file save and open features.

e Setup - Describes the initial Setup options.
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The Viewing and Editing Window

Ch. 4 - The Advanced Program Mode

When you open or capture an image, it appears in 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:

e Menus
e The Toolbar
e 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 see it, and provides a

reference to the chapter that discusses the menu options in more detail:

Image Must be
Menu Functions Open? Ch. Ref.
File Open, save, and print files. Create and run reports. No 4,9
Database Create, access, and modify SPOT image databases. No 8
Edit Edit and annotate images. Yes 7
Sequence Viewing/play options for image sequences. Yes 8
View Viewing options for captured images Yes 4
Camera Initialize the camera; focus and frame images; capture images; No 6,7
perform white balances.
Setup Define image setups, image capture preferences, calibration setups. No 5
Window Standard Windows display options. Yes 4
Help Information about the SPOT software and an on-line help system. No -I
The Toolbar

The Toolbar provides shortcut buttons to frequently used menu items. Dragging the cursor over the Toolbar

displays information 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

equivalents in the SPOT program.

Like the menus, the Toolbar options vary according to whether an image is open, and what you are doing.
The toolbar 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 the SPOT Program...
When you first open the program, the toolbar displays only the image capture options:

Toolbar Button Description

Get Image Take a picture
(exposure from setup)

ﬁ«

Compute White Balance Values Compute RGB white-balance ratios

4 2 . .

Get Image Take a picture using the last used exposure
(last used exposure)

Focus Get sub-images for focusing the camera
Frame Get full-frame images for positioning the

DID specimen
Compute Exposure Compute the optimal exposure

+§

Full Full Screen Toggle full screen mode
Search Database Search the database

Notes: The Get Image (last used exposure) button is available only after an image has been

captured.
The Search Database button is only available if a SPOT image database is

open.

Refer to Ch. 6 - Taking a Picture, and Ch. 7 - Viewing, Editing, and Annotating Images for more details.

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 the
file view, save, and print options:

Toolbar Button Description
% Zoom Turn on/off zoom mode
Show Pan Window Showr/hide the pan window (useful for navigating when
zoomed)

@1 Save Save the image

=
@1' Save As Save the image to disk with a new name and/or type

[
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(cont.)
3 Save to Database Save the image to the database
data-  (Windows) (this option is active only when a database is open)
hase
R Reload Reload the image from disk

ﬂ Print Print the image

Refer to Ch. 7 — Viewing, Editing, and Annotating Images and Ch. 10 - Printing Images, for more details.

The Status Bar

The status bar, which appears at the bottom of your screen, displays information about the image that is on
screen. The following is an illustration of the view status bar, as it appears for an open image:

Size:(561,768) 24bpp Pixel:(434,760) RGB:(226,193.174) Fitta ‘Win |Fac1]3ry Defautts
ImageJ
size XY pixel si
) ) coordinates 12€
Pixel bit depth settings Image
(bits per pixel) Brightness Modified Setup
values status

Figure 4- 1: Advanced Mode Status Bar

Each of the call-outs is described below.
* Image size — The number of columns x the number of rows of pixels in the image.

*  Pixel bit depth (bits per pixel) - The pixel bit depth of the image. There are four options:

— 8 bpp (monochrome)
— 12 bpp (monochrome)
— 24 bpp (RGB color)
— 36 bpp (RGB color)

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

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

» Brightness values - As you 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 the image. For example, if a color image is open, the status
bar displays separate red, green, and blue brightness values [e.g., RGB: (162, 134, 127)]. Ifa
monochrome image is open, the status bar displays only one brightness value [e.g., (176)].

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

- If the Fit to Window option has been deselected, this area displays the word Normal.
— If you are in zoom mode, this area displays the magnification level (e.g., Mag:x1, Mag:x1/4
etc...).
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Working With Image Files

* Modified Status - If you open an image file or take a picture, the section to the right of the
magnification setting remains blank until you modify that image. Once that image has been modified,

the word Modified appears here.

* Image Setup - The far right end of the view status bar displays the currently active Image Setup (e.g.,
Factory Defaults). This is the image setup that the program uses to capture images. From this part of

the view status bar, you can:

— Change the currently active image setup.
- Modify an existing image setup.
— Add a new image setup to the list.

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

Working With Image Files

The File menu contains four categories of options:

*  Opening files
* Reporting

»  Saving, closing, and deleting files

* Printing

The following table describes these options in the order that they appear on the menu.

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 Display thumbnail previews of specified files. From the thumbnail display window, there are a
Thumbnails variety of options. To view image file thumbnails, follow these steps:

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.

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)/[Ctr] 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. You can:

¢

S & S 6 o0

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

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

Open Image Open an image sequence file. An image sequence file is a single TIFF format file that contains

Sequence File multiple images.

. Refer to Ch. 6 — Taking a Picture for information on capturing an image sequence file.

. Refer to Ch. 7 — Viewing, Editing, and Annotating Images for information on viewing and
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Open Database
Image

New Image
Sequence

New Report
Open Report

Run Report

Reload

Save

Save As

Save All
Close

Move/Rename

Delete

Export Movie
File

Ch. 4 - The Advanced Program Mode

editing image sequences.

Open images from a SPOT database. The database must be open in order to use this feature.
Refer to Ch. 8 — Using SPOT Databases for details on working with databases and database
images.

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.

* Viathe Sequence menu options. Here you can add any image to any point in a sequence.
Refer to Working With Image Sequences in Ch. 7 for more details.

Create a new Advanced mode report. Refer to Ch. 9 — Reporting for details.

Open an Advanced mode report. Refer to Ch. 9 — Reporting for details.

Run a report. Reports can be run in three ways - previewed, printed, or save dto file. Refer to
Ch. 9 — Reporting for details.

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 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 a name, file location, and image file
format for 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.

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. Open a SPOT image sequence. Refer to Ch. 6 — 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 > w0 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.
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Export Movie 7. Specify the Compression Settings. When you click on the Compression Settings button,
File (cont.) 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 Image to Add an open, non-sequence image to an open image sequence, or create a new image
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.
Sequence

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 Image to Add a selected open image to an open SPOT report template. When you select this option,
Report 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
Template Image object. Refer to Ch. 10 — Reporting for details on working with SPOT reports.

Print Print an open image. Refer to Ch. 10 — Printing Images for details.

Print Setup Define the page setup parameters. Refer to Ch. 10 - Printing Images for details.

Exit (Windows) Exit the SPOT program.
Quit (Mac)

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

In the 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
as needed. Refer to Ch. 5 - Preparing to Take a Picture for details.

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. Refer to Ch.
7, Viewing, Editing, and Annotating Images for more information on using the measurement functions.

To calibrate an objective, follow these steps:

1. Place the stage micrometer under the objective.

2. Adjust the microscope to display as much of the stage micrometer as possible. You can use the Focus
and Frame options, as described in Ch. 6 — Taking a Picture, to help position the micrometer

3. Focus on it. Use the Focus option.
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¢ awpase ol yiew Lamera Dewp  wingow  meip

0 21 22 23

4. Capture an image of the stage micrometer. Referto Ch.6 | E
— Taking a Picture for details. ;

5. From the Setup menu, I|brat|on Setups
select Calibration e
Setups. The 1 :
Calibration Setups L= izt WHW
window appears (see o peete | ,
right).
6. Clickon Add. The =——Calibration Setup =——08
Calibration Setup
window appears. Cose| e | |
Calibration
7. Enter the name of the calibration setup. @ pixel(=) equsls
Typically this corresponds to the _
magpnification of the objective (e.g., 4x). [ & [een 3
8. Using the mouse, draw the calibration line [hew | [cancer | [[_ox_]

along the length of the stage micrometer
image. When you draw the line, keep these guidelines in mind:

— Keep the line as straight as possible.
— Make the line as long as possible.
— Use the largest unit of measurement that the micrometer allows for.

To draw the line, follow these steps:

a. Position the crosshair cursor over the stage micrometer mark that represents the start point of your
calibration line. In the illustration below, this is the 20 mm mark.

b. Left click on the mouse.
c. Position the crosshair cursor at the stage
micrometer mark that represents the end point of E D E I E E E 3
your calibration line. In the illustration below, this
is the 23 mm mark.

[Calibration Setups 3

Calibration Setup x|
L —

=

line in pixels appears on the Calibration Setup
window. To re-draw a line, double click anywhere
on the image. This clears the previously drawn

d. Left click on the mouse again. The length of the ‘ ‘ ‘ ‘ ’ ’ ’ ’
calibration line from the screen.

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

10. Click on OK. The 4x objective is now calibrated to perform measurements. Repeat steps one through
ten for each objective.
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Palettes
The Palettes option on the Setup menu allows you to define new palettes 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 a sample is fluorescing at a single
wavelength, and you want the acquired image to have the correct color. For such a case, 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:

* You can associate a palette with an Image Setup, as discussed in Ch. 5 - Preparing to Take a Picture.

« You 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 Pa‘*"“ﬁ
Images for more details.

To define a new palette, follow these steps: e

1. From the Setup menu, select Palettes.

2. Click on Add. The Color Palette dialog

appears as shown here: Name: |

3. Either use the Hue and Saturation selection
lists or move the cross-hairs on the color
wheel to enter the values

— Hue is the designation for the actual Palete Calors
color, as distinguished from others in the _
color spectrum. Hue is derived from the
color wheel and is expressed in the (o] S e | e
color's angular location (in degrees) on the wheel. (e.g., 0° to 360°).

— Saturation is the proportion of perceived pure hue in 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 on OK.

Saturation: lﬂ_::’

Image Auto-Save

Image Auto-Save Setup

Use the Image Auto-Save feature to automatically ~¥ | Auto-Save Images
save images as part of the capture process. To File Mame :
enable SPOT’s auto-save feature, select Prefic: - |C:\My Pictures'cel typed |
Setup>Image Auto-Save, and check the Auto- Format: | TIFF Uncompressed 7]
Save Images box, as shown at right. You can then SuffiBeginMumber: [T =] ¥ Save Thumbnas
specify the auto-save options, as described in the _ o

File Mame Conflict Action:
table below. % Ovenarite Existing File ¢ Display Warning

Image Dizplay:

% Dizplay Each Image in a New YWindow

" Display Only Current Image ¢ Don't Display Images

Ok I Cancel Help
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File Name Prefix) This prefix appears before the number of each image capture in the sequence. To enter the
File Name Prefix, you can:

. Type only the name (e.g., Cell) in the box. The program automatically saves the
image to the last used directory. If you specify the prefix only, you cannot see exactly
where the files are being saved. Thus, to avoid having to search for your files, you
should verify the location 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 Number  Select the beginning number for image auto-save.
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_Sequence1000, 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 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.

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.
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Preferences

Use the Preferences option to:

»  Specify the position of the Toolbar.
»  Specify thumbnail appearance.
»  Specify whether images will open in Fit to Window mode.

*  Ensure that the file type extension follows the file name (Macs).

Refer to the table below for details on each preference.

Toolbar  Select the screen position for the Toolbar
Placement Placement.

Thumbnails Thumbnail Button Sizing

Specify the size of thumbnails for the Show
Image File Thumbnails option and database
search results

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

Maximum Thumbnail Resolution

Specify the resolution of thumbnails for the
Show Image File Thumbnails option and
database search results

Select from one of the following options:

. Small (54 pixels)

. Medium (84 pixels)

. Large (114 pixels)

. User Defined

Minimum resolution = 20 pixels
Maximum resolution = 200 pixels

Image Memory Usage Limit
Sequences

system dependent.

Cache Images During Play

When “playing” an image sequence (see Ch. 7), 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

Preferences

¥ Right Side

— Thurnbhailz
T humbnail Button Size:
" Small [B0 4 GO pixels]
& Medium (90 = 90 pixels)
" Large (120 % 120 pixels)

= Uszer Defined: IE:4 " IE:4

b axirnuimn Thumbnail B esalution:
= Small [54 pixels)

£ Medium [84 pixels]
" Large (114 pikelz]
£+ User Defined: IF pirels

—Image Sequences

[T Cache Images During Play

b ermary Uzage Limit: IEDE":“:' kB

¥ Open Images in Fit ta “Window Made

ak I Eancell Help |

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.
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Open Images in Fit to If this option is selected, the SPOT program automatically sizes images to fit the
Window Mode 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.

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

Camera

If you plan to use more than one SPOT camera head with one PCI board, the Camera option enables you to
select the serial number of the camera head that is currently connected to the SPOT PCI board in your
computer. When you specify a camera’s serial number, you are telling the software which chipinfo.dat file
to use. Each SPOT camera has a unique chipinfo.dat file that enables the software to work with the
camera:

*  The chipinfo.dat file contains a map of the inherent defects of the camera’s CCD chip. The SPOT
software uses this map to correct the defects.

»  The chipinfo.dat file indicates the CCD chip resolution (number of rows x number of columns) so that
the software can download the image correctly.

When you first install the SPOT software, the program installs the chipinfo.dat file into the Spotcam
directory. To add the chipinfo.dat file for a second camera, simply run the SPOT software installation
program that is on the second camera’s CD. The program installs the second chipinfo.dat file into the
Spotcam directory and renames it to chipinfl.dat. If you run the software installation for a third camera,
the program installs the third chipinfo.dat file into the Spotcam directory and renames it to chipinf2.dat.
You can repeat this process for many cameras.

To designate which camera is connected to the computer, follow these steps:

1. From the Setup menu, select Camera.

2. From the drop-down list, select the serial number of the camera in use. To help you identify the
camera, the serial number is followed by the model name (SPOT, SPOT Jr. or SPOT 2).

3. Click on OK.

: Note: The instructions above apply only if you are plugging two or more SPOT cameras into

/ the same PCI board on a computer. You can also plug multiple PCI cards into a computer and
use two or more of the same camera type or two or more different SPOT camera types (e.g.,
Insight, RT) into a computer. Refer to the Multiple Camera Installations section of the
Installation Guidelines chapter for details.
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Introduction: What is an Image Setup?

An image setup serves two 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 as needed.

Accessing the Image Setup Window

To define a new 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 a new image setup, click on
Add. The New Image Setup dialog box appears
with a list of templates (image types) that serve
as the basis for the new image setup.

Modify - To edit an existing image setup, select
a setup from the list, and click on Modify. The
Image Setup window appears.

Delete - To delete an image setup, select a setup
from the list and click on Delete.

Current — To make a setup the active setup,
select the setup from the list and click on
Current.

Close - To exit the dialog box, click on Close.

X]

Image Setups

Fau:tu:ur_u Defaults
Pat

Delete |
Current |

Current Setup: Brightfield-Tranzmitted Light

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.

To change the current (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.

To modify the current image setup, right click on the box and select modify.

To access the current image setup, press [F12].
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If you select the Add option (i.e. to create a new image setup), the New Image Setup

New Image Setup window appears. The pre-defined templates
(image types) are indicated by brackets < >, while user-defined
setups appear without brackets:

Baze new setup on:

bt

<darkfleld-trnsm|tted Iight ok

2. Select an image type from the list.
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, you must also select
an image type as a template 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:

<fluorescences
<fluorescence - red> Cancel |
<fluoregcence - green:
<flugrescence - bluex
<Mamarski DIC/Hoffmans Help |
<phaze contrasty
<polarized light:
<brightfield-reflected light>
<darkfield-reflected light:
<stereamacro-nio glints:
<gteren/macro-zhing Lints
<sterea/macro-metallic glints:
Rriahtfield-Transmitted | iakk d

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 expose 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.

Nomarksi DIC/Hoffman

Nomarski and Hoffman are polarized light techniques that require
proper camera orientation. Refer to Appendix H: SPOT Cameras, RT
Cameras, and Polarized Light Microscopy for details.

Phase contrast

Specimens being viewed using the phase contrast technique.

Polarized light

Polarized light techniques require proper camera orientation. Refer to
Appendix H: SPOT Cameras, RT Cameras, and Polarized Light
Microscopy for details.

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.

SPOT 2E When the liquid crystal color filter has been moved out of the light path, SPOT 2E 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.
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3. Clickon OK.
The Image Setup window appears.

Image Setup x|

Mame: IFaEtDr_'.-' Defaults

Ch 5 - Preparing to Take a Picture

—&cquired Image

¥ Use Filter: IGreen vI
|<N|:|ne> *I

Binrino:

Bitz per Fixel  [gRfiyaak - Falette: IGTE}'SC~3|E j Ear‘u:ell
— Expozure

Image Type:
Tope: [Pote r ik |

| brightfield-transmitted light = |

oo

Adjustment
Factar:

— Chip Imaging Area

[~ Chip Defect Comection

™ Moize Filter: Iﬁj by
[T Gamma Adjust: Wj

f* Full Chip [ Eenter:lw: S " Begian: #Ef:: E E‘;Etl::m ::3132
— Pozt-Procezsing
" Black Lewvel Subtiact [12 EPP) [ Image Size Double
™| Color Enhancement [T Fotate: & Left € Right
I™ | Flusrescence mages ™ Horizortal Flip [ Vestical Flip

[T Background Subtract:

™ Locked

fiurk. bkd
[ Flatfield Carrect;
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Image Setup Options

The Image Setup window consists of six sections:

¢ Name

e Bits Per Pixel
e Palette

*  Exposure

*  Chip Imaging Area
»  Post Processing

Name

Use this box to enter the name of a new image setup, or to modify the name of an existing setup. 1f you
modify the name of an existing setup, the program prompts you (when you click OK) to save this as a new
setup or overwrite the original setup.

Bits per Pixel

Bits per pixel, or pixel bit depth, is the number of bits per pixel (bpp) that the camera uses to create an
image. The SPOT program provides four options:

* 8 Dbpp — monochrome
* 12 bpp - monochrome
* 24 bpp- color
* 36 bpp - color

The 24 bpp RGB color setting is the most common selection because it is an industry standard color format
that is used by Windows and most printers. Most monitors cannot display more than 24 bpp.

Select a Pixel Bit Depth by clicking on the Bits per Pixel drop-down box. Because your selection
determines whether your image will be monochrome or color, it also determines the available exposure
options. The Exposure section of the Image Setup window changes accordingly.

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
lower number of bits per pixel results in smaller, more manageable file sizes.
A typical 8 bpp image is... 1.29 Mb
12 bpp (monochrome) The greater number of bits per pixel in the 12 bit setting provides users with 4096

gray levels. This provides a more accurate means of measuring brightness in a
monochrome image, and helps to reduce banding problems that often appear when
an image is modified.

A typical 12 bpp image is... 1.94 Mb
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(cont.)
Pixel Bit Depth Settings Characteristics

24 bpp (RGB color) The 24 bit setting provides 8 bits per color, per pixel (i.e., 8 x 3 = 24). As noted, 24
bpp is the most common choice because it is an industry standard in terms of
printing, the Windows operating system, and monitor display.
A typical 24 bpp image is... 3.88 Mb

36 bpp (RGB color) The 36 bit setting provides 12 bits per color, per pixel (i.e., 12 x 3 = 36). 36 bpp is
used in cases where images are heavily modified. The 36 bit setting provides users
with 4096 brightness levels per color and thereby reduces banding problems when
images are stretched.
A typical 36 bpp image is... 5.83 Mb

Palette (8 bpp and 12 bpp)

Error! Bookmark not defined.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 sample is
fluorescing at a single wavelength, and you want the acquired image to have the correct color. For such a
case, 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 a palette, select one from the drop down list. There are four pre-defined palettes: Red, Green,
Blue, and Grayscale. Because the Palettes option applies only monochrome images, it is available only
when either an 8 bpp or 12 bpp Pixel Bit Depth is selected. You can define custom palettes using the

Palettes option on the Setup men. Refer to Ch. 4 — The Advanced Program Mode for more information.

Exposure

The Exposure options 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.

/ Note: The available exposure options vary according to the selected Pixel Bit Depth.

Type: Auto vs. User-Defined Exposure

With the SPOT camera, you can either allow the camera to calculate exposure time (Auto - Exposure), or
you can calculate the exposure on your own (User - Defined Exposure).

*  When you select the Auto option, the camera samples light levels (as the initial part of the image
capture) and uses the values to calculate the final exposure time.

*  When you select the User — Defined option, you have three options:
— You can type in values for the red, green, and blue exposure times.
— You can use the Compute Exposure option to calculate and insert the exposure times (and gain)
for you.
— You can use the Recall Previous Exposure option to recall and insert the exposure times and gain
used for the last picture.
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The following table compares the available exposure options for automated and user defined exposures at

all four image depth settings.

Image Setup Options

Pixel Bit Depth =8 bpp (mono)

Auto- — Exposure
Exposure

j Image Type:
| brightfieldtransmitted light > |

¥ se Filter: IGFEEH vI Adjustrent

Factor; 1.00 il

Auto-Gain
Binnirig: |<NDHE> vI Lirvit; I-I jv

Type: I.":".Utl:l

Exposure Image Type:
P Tupe:  [EEENNG—G - |

| brightfield-transmitted light = |

Iv Use Filker: IGIEEH "I Adjustrent =
Factar: |1-':":' I’
Birning: |<N|:|ne> Vl

User- — Expozure
E?(Eggi?e Type: [N =] Exposzure Time: Gain: m
¥ Use Filter: m IBD ﬂ
& meec O zec
Binning: IW
Pixel Bit Depth = 12 bpp (mono)
Auto- — Exposure

User- — Exposure
Defined
Exposure

Type: | MEEREE Expasure Time:

[80 :

¥ Use Filter: IGreen vI :’
o mzec { zec

Binning: |<Nune> "I
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(cont.)
Pixel Bit Depth = 24 bpp (RGB)
Auto- — Erposure
Exposure T Iﬁ Image Type: White Balance:
vpe: [ ERE -
Ibrightfield-transmitted light j Red: |‘|_92E|ﬂ
Uze: I Fed [ Green ¥ Blus Adushmart I_j
[uEtmen z Green: [1.000=
Calor Order: IHGB 'I Factor: I-I'I:":I j I_j
Auko-Gain Blus: [2137 =
Binnitg: |<NDHE> 'I Lirpit; I1 jv
User- — Exposure
Defined Expozure Times: ;
Exposure Type: et |50 .| Gan: |1 |
. W W =
Use: I Fed W Green IV Elue Greer IBD_j
Color Order: IHGE "I Blue: Ign ﬂ
Birning: |<NDHE> vI % mgec { zec
Pixel Bit Depth =36 bpp (RGB)
Auto- — Exposure
Exposure T Iﬁ Image Type: “White Balance:
vpe: [T -
[ brightfield-ransmited light | Feg: |1.929:|
Use: W Fed W Green V¥ Elue Adisstnt I_j
Justmery z Green: |1.000=
Colar Drder: IHGB 'l Factar: |1'|:IIj j
Blue:  [2.137 <
Binning: |<N|:|ne> "I
User- — Expozure
Defined Tume: Expozure Times:
Exposure HPe Red: IBU_:I
Use: W Fed W Green ¥ Elue Gizers Ieniil
Colar Order: IHGB 'l Blue: IBD ﬂ
Binning: |<N|:|ne> 'I * mgec [ sec
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/ Note: The exposure options illustrated in the above table do not show all of the possible displays.

The sections that follow detail all of the Exposure options. If an option is available only for specific
camera models, only at certain pixel bit depths, or only for either automated or user-defined exposure, this

is indicated parenthetically next to the heading.
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Use Filter (SPOT 2; 8 and 12 bit mono)

The Use Filter option specifies the position of the color filter for image captures, as well as the color that
will be exposed in the image capture. The Use Color Filter option does not change the position of the filter:
this must be done by physically sliding the filter to the desired position.

To specify the Use Color Filter settings, follow these steps:

1. Ensure that 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 be in the light path, ensure that the Use Filter box is
selected. Go to step three.

— To specify that the sliding color filter will be out of the light path, deselect the Use Filter box. Go
to step four.

3. Specify the color that will be used.

4. Ensure that the color filter is in the correct position.

— If you are using the filter, the slider knob should be in the COLOR position.
— If you are capturing an unfiltered image, the slider knob should be in the B/W position.

Filter Color (8 and 12 bit mono)

Filter Color specifies the color of the filter that will be used when taking a monochrome picture.

SPOT 2E SPOT 2E users can slide the camera’s color filter out of the light path to produce an entirely unfiltered
image. With the filter out of the light path, it does not matter which color is selected.

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 shortens the time it takes to acquire the image. To select a the
filter color for capturing a monochrome image, follow these steps:

1. Ensure that the Pixel Bit Depth is set to either 8 (mono) or 12 (mono).
2. Click on either the Auto-Exposure or the User-Defined Exposure option.
3. Select one of the following options:

- Red

- Green

— Blue

Use: Red Green Blue (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” (deselecting) the missing colors.
For example, if you have a pumpkin colored fluorescence sample with no blue in it, you can deselect the
blue value. The camera only exposes the 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.
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To set the color filters for capturing a color (RGB) image, follow these steps:

1. Ensure that 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 all three checked.
- Red
— Green
- Blue

To save the image setup, at least one color must be selected.

SPOT 2E If capturing an unfiltered image, it does not matter which color you select.

Color Order (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. This feature is particularly useful for triple stained fluorescence
samples, where one color dye might fade before the others. For example, if a green dye fades first, 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 the color or colors that you want to expose for the picture.
2. Click on the 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.

Binning

Binning is a pre-exposure option that tells the camera to combine adjacent pixels on the CCD chip. The
camera treats 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:

e Light sensitivity is increased.
e 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, as illustrated on the following page:
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Binning Options Combined Pixels on the CCD Chip

None

2x2
(4 pixels = 1)

3x3
(9 pixels = 1)

4 x4
(16 pixels =1)

Figure 5- 1: Binning Options

The default Binning option is set to None.

Image Type (Auto-Exposure)

When using Auto-Exposure, the SPOT software provides 11 image type settings that correspond to various
types of microscopy. The image type that you enter when creating a new setup appears on the Image Setup
window. You can enter a new Image Type from the Image Setup window. Refer to the Accessing the
Image Setup Window section of this chapter for descriptions of the different image types.

Auto-Gain Limit (Auto-Exposure)

Normally an auto exposure routine in a digital camera sets the exposure time so that the brightest pixel on
the CCD chip is completely “filled” with electrons, or is “full well”. This simple technique works well for
bright images, but as an image gets dimmer, exposure times can get uncomfortably long. With the SPOT
camera you can shorten exposure times by filling the brightest pixel on the CCD to less than full well, and
then using this lower level as full scale. The inverse fraction of full well that the brightest pixel on the
CCD is filled to is known as the gain. For example, filling a pixel to half of full well cuts the exposure time
in half. Since the exposure time is cut in half, we call this a gain of 2.

The Auto-Gain Limit feature allows you to set an upper limit on the gain options that will be available
during the Auto-Exposure process.

/ Note: The User-Defined Exposure option allows you to precisely set the gain for an image
capture.

For example, with an Auto-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 Auto-Gain Limit to four. When the Auto-Gain Limit option is set to
four, the camera is limited to the lower three gain options: 1, 2, or 4.
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The following table illustrates the five levels of gain, the fraction of full well that the brightest pixel is
filled to for each level, and a sample exposure time for each level:

Gain Fraction of Full Well Exposure Time (sample)
1 1 80 seconds
2 Y 40 seconds
4 Ya 20 seconds
8 1/8 10 seconds
16 1/16 5 seconds

Table 5- 1: Gain Settings

Higher gain levels for dim images significantly reduce exposure time. For each doubling of gain number,
exposure time is halved. Thus, an image with an exposure time of 5 minutes at full scale (a gain of 1)
would take only 1.25 minutes at a gain 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 relationship between gain, exposure time, and background noise:

Auto-Gain Possible Auto — Exposure Time Background Noise
Limit Gain Settings (dim images) (dim images)
1 1 Longest Lowest
2 1,2 ) v
4 1,2,4 0 v
8 1,2,4,8 ) v
16 1,2,4,8, 16 Shortest Highest

Table 5- 2: Relationship Between Gain, Exposure Time and Background Noise

To set the Auto-Gain Limit, follow these steps:

1. Ensure that the camera is set to use the Auto-Exposure option.
2. Click on the Auto-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 Cameras.
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Adjustment Factor (Auto-Exposure)

Use the Adjustment Factor option to modify the automated exposure settings determined by the SPOT

camera. The Adjustment Factor defaults to a setting 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.

» Ifan 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 camera to 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 glints is necessary to correctly expose
the non-glinted areas.

To set the adjustment factor, enter a number between .25 and 32.
»  Values greater than 1 overexpose the image.
*  Values less than 1 underexpose the image.

CAUTION!

To avoid blooming problems in cases where you have entered an Adjustment Factor of 2 or
higher, you should ensure that the Auto-Gain Limit is set to 16.

White Balance (Auto-Exposure, 24 and 36 bit RGB)

White balance is the 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 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 calculates the exposure values needed to
produce images where the white areas are white and the color areas are true.

You should perform a new white balance calculation 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. Set the illumination and the objective that you will use for the image capture.

2. Show the camera a sample of white light. This step varies according to microscopy technique and
sample type, 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. Refer to Ch. 7 — Viewing, Editing, and Annotating Images for more

information.

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

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

Because both of these techniques use polarized light, and because the color filter in the SPOT
camera uses a polarizer, the camera must have the correct rotational orientation with respect to
the polarized light microscope. Refer to Appendix H: SPOT Cameras, RT Cameras, and Polarized
Light Microscopy for details.

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.

Because the color filter in the SPOT camera uses a polarizer, the camera must have the correct
rotational orientation with respect to the polarized light microscope. Refer to Appendix H: SPOT
Cameras, RT Cameras, and Polarized Light Microscopy for details.

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 Using an EPlI-illuminator (shining a light on the top of your specimen from off to one side), replace

your sample with a white sheet of paper.

3. From the Camera menu, select the Compute White Balance Values option, or use the
toolbar and click on the Compute White Balance Values button. The Compute White DID
Balance window appears.

4. Click on Begin to start the calculation. The

message Computing white balance values White Balance ...

displays, as the camera samples the light. When ‘wihite: Balance

the camera finishes calculating the white balance Red:  1.007
values, SPOT displays the computed white Gresn: 1.000
balance values. Bl 1000

Save to Setup:

Brightfield-Transmitted Light &

/ Note: Due to the inherently poor blue light
sensitivity of CCD chips and the energy
distribution of halogen bulbs, the blue ok_| Cancel
value is often much higher than the red and
green values.

5. To change the setup that the new white balance values are saved to, select a setup from the drop -
down box.
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6. Click on OK. The program returns to the main editing and viewing window.

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.

Exposure Time(s) (User Defined Exposure)

There are three options for entering user-defined exposure times. With the SPOT camera, you can:

*  Manually enter the value(s).
*  Allow the camera to calculate the value(s).
»  Recall the exposure times and the gain used for the previous image capture.

When you select the User-Defined option on the Image Setup, default values appear for the Exposure
Time(s).

To manually enter new exposure value(s) follow these steps:

1. Ensure that the User-Defined Exposure box is selected.
2. Select either the msec (milliseconds) option or the sec (seconds) button.
3. Either use the selection arrows or type in a value (in seconds) for the exposure time.

— The minimum exposure time is 80 milliseconds (.080 seconds) per color.
— The maximum exposure time is 17 minutes (1020 seconds) per color.

4. Click on OK to save the settings.

To have the camera calculate the exposure time, follow these steps:
1. Close the Image Setup window.

2. Close the Image Setups dialog box.

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 Compute Exposure X|

SEIup' — Exposure Settings
Not For inf ti - | Image Type: ‘White Balance:
ote: For information on entering Image — — =
. .. . brightfielc-transmitted light RBed: I'I.]?Q
/ Type, Auto-Gain Limit, Adjustment Factor, S © =
and Minimum Exposure, refer to the AtoGainLimit |1~ Green: [1.000 =
appropriate section in this chapter. AdjustmentFactor. [100 = Blue: [1307 =
5. Click on Begin. The Status message changes to - e _
Computing exposure... as the camera samples the Wailing to Begin..
light. When the camera finishes, the Exposure window [Bean | Aport | Help |

displays the calculated exposure times and gain.

6. Select an image setup from the Save to Setup scroll bar. The current image setup is the default.

7. Click on OK. When you open the Image Setup window, the new exposure value(s) appear.

/ Note: When you save the calculated exposure values to an image setup, it automatically changes
the setup from Auto — Exposure to User Defined.
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To recall the exposure times and gain from the previously captured

image, follow these steps: Exposure
1. From the Camera menu, select the Recall Previous Exposure option. Erposure
The Exposure window displays the exposure times and gain used for T'rgesz_
. . ed: 14562 msec
the previously captured image Groer: 14E0F  mesc
Blue: 52277 mzec
2. Select the setup that you want to save the exposure settings to, and click Gair: 8

on OK. The settings are saved to the image setup that you specify. Save to Setup:

/ Note: When you save the previously used exposure values to an Brightfield-T ransmitted Light
image setup, it automatically changes the setup from Auto — [ ok |

- C |
Exposure to User Defined. =

Gain (User-Defined Exposure)

When you define your own Exposure, you can enter the precise gain that the camera will use for an image
capture. You can enter a specific gain in one of three ways:

* You can manually enter the gain by selecting one of the five gain options from the selection list.

* You can let the camera compute the best gain (and exposure times) by using the Compute Exposure
feature (see the previous section).

* You can use the Recall Previous Exposure feature to recall the gain from the previous image capture
(see the previous section).

To manually enter a gain, follow these steps:

1. Ensure that the Pixel Bit Depth is either 8 bpp or 24 bpp.
2. Ensure that the User-Defined Exposure option is checked.
3. Select one of the five gain options from the list.

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. This gain is automatically added to the image setup that you specify in the Save to Setup box.

/ Note: The Compute Exposure window displays the Auto-Gain limit defined for the current image
setup. This limits the gain options that the camera can choose from. If you do not want to use the
Auto-Gain Limit shown, it can be changed from the Compute Exposure window.
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Chip Imaging Area

SPOT allows you to use

any rectangular portion of Chip Imaging Area
the CCD chip for image
capture. Using a portion
of the chip is helpful in

Image Setup Options

Leftz |0 Rrgfi (1600

. i A (= o —— om0
& FullChip ¢ Center: : " Region Top: [0 Bttar: (1200

cases where you want to:

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

There are three image area options:

Full Chip — Capture the entire area of the CCD chip.

Center — Capture a rectangular part of the CCD chip’s area that has the same height - to - width ratio
as the full chip, and is centered on the center of the full chip. The percentage that you enter is the
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) On the Image Setup window, 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) 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 values for the Left and Right columns and the Top and Bottom rows that form the
boundaries of the region that you want to define.

c) Click on OK. The camera captures the region that you selected.

If you do not know the exact pixel values of the area that you want to capture, do the following:
a) Click on the Full Chip option.

b)  From the Camera menu, select the Get Image (exposure from
setup) option. The image capture appears on the screen. Chip Imaging R...

c) Position the cursor at the upper left edge of the image region that Hi‘:f?_”g'e 253
you want to define. Top -
d) Press and hold the left mouse button, and drag the cursor across Riight: 877
the screen. SPOT highlights the area that you selected with a Bottom: 521

dotted border.

e)  From the Camera menu, select the Set Chip Imaging Region
option. The Chip Imaging Region window displays the pixel
values for the region that you selected. ok_| Cancel

f)  Either click OK to save the region values to the current image
setup, or select a different image setup.

Save to Setup

Brightfield-Transmitted Light
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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. The options are as follows:

»  Black Level Subtract (12 BPP)
*  Chip Defect Correction
»  Color Enhancement

* Noise Filter

¢ Image Size Double

e Gamma Adjust

* Rotate

*  Horizontal Flip

*  Vertical Flip

»  Background Subtract

*  Flatfield Correct

Black Level Subtract (12 BPP) (12 bit mono)

The amplifier in the Spot camera has been adjusted so that the average black (no light) pixel value is
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 as the “pedestal™). Before each picture, the camera samples the black level by
taking a picture with the shutter closed. The software then downloads the pixel values in the first row of
the CCD chip, averages them, and stores this value as the 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 0 (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. This is a
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 a sampling of
black pixel values. Some values are higher, and some values are lower than the average. Subtracting this
average value from a black pixel value that is lower than average would normally result in a negative value.
But, since there are no negative values, the result is arbitrarily set to zero and the actual value is lost. This
diminishes the accuracy of measurements.

There are two situations in the SPOT software where the automatic Black Level Subtract is always turned

off:

*  When you are acquiring background images (the Get Background Image menu option) and 12 bit
mono is selected as the 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.

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
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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.

Color Enhancement

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

Noise Filter

The Noise Filter corrects for the effects of electrical or thermal noise. The Noise Filter eliminates single,
isolated pixel values that appear out of place due to electrical or thermal noise by checking each pixel on
the CCD chip as described below:

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

2. If none of the eight neighboring pixels has a red value within £ x% (x is the Threshold value that you
enter) of the red value for the pixel being checked, the red value for the pixel being checked is replaced
with the average red value of the eight neighboring pixels.

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

To activate the Noise Filter, check the Noise Filter box, and enter a value between 10 and 100. The default
value is 50%. The program runs the noise filter each time an image is captured with that image setup.

Image Size Double

When you select the Image Size Double feature, the camera interpolates between pixels to create an image
that is twice as large. The program reads the red, green, and blue brightness values for the original (e.g.,
1315 x 1033 pixel) image and interpolates those values to create a new image that has double the number of
columns and rows (e.g., 2630 x 2066 pixels). 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
via the Image Size Double feature help to smooth out details; this results in a higher resolution appearance.

Gamma Adjust

Gamma Adjust smoothly lightens darker areas of an image without burning out bright areas or lightening
black areas. This is especially useful for capturing/editing images with a wide 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 are in effect invisible. Gamma Adjust can remedy this problem. The figures on the following page
illustrate the effect of a gamma adjust on a fluorescent image. The image on the left is the original image,
prior to the gamma adjust. The image on the right has been gamma adjusted to a value of 1.75. In this
instance, the gamma adjustment results in 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
Figure 5- 2: Effects of Gamma Adjustment on a Fluorescence Image

Gamma adjustment corrects an
image by creating a new version of full scale

the original. To create the new 1
image, the Gamma Adjust function
reassigns the RGB values of each T
pixel in the image according to the
curve in the graph at right. This T
graph demonstrates the basic prin- ©
ciples of gamma adjustment: 2 gamma>1
«  Black (pixel value = 0) £ |
remains black at all gamma § P
values. o
*  White (pixel value = full =
scale) remains white at all >
gamma values. 2 1 gamma <1
*  Gamma values greater than .
one lift the darker areas of the N
original image into the
brighter areas of the new .
image.
« A gamma curve is smooth - 0 7 7 T 77— fullscae
there are no unexpected jumps 0 Pixel Value - Original Image

or cutoffs. This means that
when viewing a gamma adjusted image, you will be able to see the details (intensity differences) in
both the black and white areas of the image.

On the Image Setup window, you can specify
whether or not to automatically apply gamma
adjustment to an image capture. 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 hon-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 Ch. 7 - Viewing, Editing, and Annotating Images for details on using the gamma
adjust options.

Figure 5- 3: Gamma Curve
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To automatically gamma adjust an image after it is captured, follow these steps:

1.
2.

Check the Gamma Adjust box on the Image Setup window.

Enter a gamma value between .1 and 4.0. Although there is no formula for determining a gamma

value, gamma values are typically between 1.3 and 1.7

4

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
RGB

Note: If the pixel bit depth is set to a monochrome setting (e.g., 8 bpp or 12 bpp), 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 space is any coordinate system that is used to mathematically represent
color.

The HSL color space is an intuitive model based on the three attributes that are common to all
colors: hue, saturation, and luminance. The HSL color space assigns a value 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 objects illuminated by broadband light sources.

The HSV color space is similar 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.

The RGB color space assigns a red, green, and blue value to each pixel in an image. This is the
method that color computer monitors use to display images.

The process by which the program applies gamma to an image capture differs according to the color
space that you select. The following table briefly describes how gamma is applied in each of the three
color spaces and lists situations where the use of one color space would be preferable to another.

Colorspace 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.
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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 adjusts the image according
to the settings that you defined.

Rotate
The Rotate option allows you to define an image capture’s on-screen orientation. There are two options:

* Right — The image is rotated clockwise 90 degrees.
*  Left— The image is rotated counterclockwise 90 degrees.

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 is also available as an Edit menu option — Flip Vertical.

Background Subtract

Background Subtract allows you to subtract a previously acquired Background Image from an image
capture. The Background Subtract option is useful when:

* You want to eliminate the irritating background glow seen in some fluorescence images. Sometimes,
you will notice this glow while looking at the specimen under the microscope; other times, you will
only notice it after you have already captured an image.

* You are doing high accuracy measurements in 12 bit monochrome and want to subtract a “dark frame”
from each image to adjust the black level of each pixel. Refer to the Black Level Subtract section of
this chapter for more details.

Note: If 12 bit mono is selected as the Pixel Bit Depth on the Image Setup window, the automatic
Black Level Subtract process is always turned off when acquiring background images.

The Background Subtract option works by taking two pictures of a slide, using the same exposure and gain
settings: a foreground image that contains the specimen and the background glow and a background image
that contains only the background glow. When you select the Background Subtract option, the program
subtracts the background image from the image of the specimen, thereby removing the background glow.
The figures below illustrate a fluorescence image before and after background subtraction:
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To perform a background subtraction, follow these steps:
1.

Fluorescence sample prior to Fluorescence sample after
background subtraction background subtraction

Figure 5- 4: Fluorescence Sample Before and After Background Subtraction

S _ o _ Get Background Ima...Ed
Ensure that the specimen is under the desired objective and in -
focus. [

Waiting to begin [Mowve to sample)...

Abort |
If the specimen is not in the objective’s field of view, move it
into place, and click on Begin. The Get Background Image dialog box displays a status message, as
the camera computes the exposure time.

From the Camera menu, select Get Background Image.

When the program has finished computing the exposure time, a dialog box prompts you to “Move to
background”.

To capture the background image, move the slide so that only the background portion of the specimen
is in the field of view.

Click on OK. The Get Background Image window displays the status as the background image is
captured.

ons

When the program finishes capturing the background image (i.e., the Background Imag...

image that will be subtracted from the final image of the specimen), it File Marns:

prompts you for a file name. Enter a name in the File Name box. [ J
Because background image files are different for each objective, you
might want to name the background file according to the objective's Save to Setup:

magnification (e.g., 10x). [ Brightfield-Transmitted Light =]
Choose the file save location. The program automatically saves the o] Cancel |

background image file to the c:\SpotCam\bkgdimgs directory
(Windows) or System Folder>Preferences>SPOT 3.x Prefs>Bkgdimgs (Mac). To specify a
different directory, click on the square to the right of the File Name box and browse for a location.

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

Specify the image setup that will be associated with this background image file when using
Background Subtract. The current setup is the default. When you open the setup, the Background
Subtract option is selected.

Click on OK.
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10. Open the image setup that you specified when you saved the background image (e.g., Brightfield-
Transmitted Light).

— All of the Exposure and Chip Imaging Area options are disabled (grayed).

— A checkmark appears in the Background Subtract box.

— The directory path and background file name that you defined in steps eight and nine appear in the
Background Subtract dialog box.

11. Click on OK.

12. Move the specimen back into the field of view, and perform the image capture. Refer to Ch. 6 —
Taking a Picture, for more details on the image capture process.

Flatfield Correct

Flatfield Correct is used to correct for display problems associated with uneven intensity or coloration in
your illumination, or artifacts (e.g., dust) in your optical system. It is used mainly with lower magnification
brightfield images. Flatfield correction works by taking a picture of the brightfield background without the
specimen in the field of view. This image lets the SPOT software know, on a pixel-by pixel basis, which
areas in 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.

Flatfield Correct is similar to Background Subtract in that it is a process that involves two images. In the
case of flatfield correction, the flatfield image and the final image are the two images.

/ 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

in focus. Get Flathield =]
2. From the Camera menu, select Get Flatfield Image. The Status

Get Flatfield dialog box appears. | Waiting to Begin (Remove ¢lide)...
3. Remove the slide from the field of view. [ Begin ! ke

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: ——Flatfield File =———§H

a) Enter a name in the File Name box. Because File Marne :
flatfield image files are different for each objective, [ I[B
you might want to name the file according to the
objective's magnification (e.g., 10x).

Save to Setup:

[ Test =

b) Specify the image setup that will be associated with = m
this flatfield image file when using the Flatfield cancel | | ox |
Correct option. The current setup is the default. —
When you open the setup, the Flatfield Correct
option is selected.
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5. Click on OK. If you do not c:\SpotCam\FItflds directory (Windows) or
System Folder>Preferences>SPOT 3.x Prefs>Flatfields (Mac)..

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

6. Move the specimen back into the field of view, and perform the image capture. Refer to Ch. 6 — Taking
a Picture, for more details on the image capture process.

Locked

The Locked option allows you freeze the settings for an Image Setup that you have defined. This is 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 and the appearance
of the window serves as a message that the settings should not be modified.
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Introduction: Capturing Digital Images

After you have defined the exposure parameters and post-processing options on the Image Setup window,
you are ready to capture the image.

/ Note: In many cases, the processes of defining an image setup and capturing an image overlap.
For example, when using the Background Subtract option, as detailed in Chapter 5, you must
capture an initial image as a part of the definition process.

The process of capturing a digital image (taking a picture) is, in many ways, similar to the processes of
print photography. 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 use to produce a publishable product. With this in mind, the following chapter is
divided into two sections:

»  Basic Image Captures
« Image Captures in Other Procedures

Basic Image Captures

The SPOT software offers three primary image capture options:

e Get Image (exposure from setup)
»  Get Image (last used exposure)
»  Get Sequential Images

SPOT 2E When the liquid crystal color filter has been moved out of the light path, SPOT 2 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

Get Image (exposure from setup)

Get Image (exposure from setup) captures an image according to the specifications in the Current image
setup. Press [F 12] to view the current image 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 as the 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 setup option), or click on the Get Image
(exposure from setup) button on the toolbar:

3

The Get Image window, which indicates Setup name, capture status, and gain, appears. The first status
message, Computing Exposure, indicates that the camera is sampling the light source to compute the
exposure times.
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3. The second status message indicates that the camera is capturing the
image(s). In monochrome captures, only one picture is taken, but in Get Image
full color (RGB) mode, the camera takes three pictures - one red, one

Basic Image Captures

— szing Setup

green, and one blue. Erightfield-Transmitted Light
The Status messages are as follows: g
atug
a) Computing Exposure — The camera is sampling red, green, and Computing exposure...
blue brightness levels in the image in order to determine proper

exposure times.

b) Getting Red Image — The camera is downloading the red image
to the computer.

c) Getting Green Image — The camera is downloading the green image to the computer.
d) Getting Blue Image — The camera is downloading the blue image to the computer.

e) Shutter open 0:07 — A countdown clock displays when individual red, green or blue exposures
will last longer than 2 seconds. This informs the user that the shutter is open and counts down the
minutes:seconds remaining until it closes.

f) Processing — The camera is 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 View menus become available.
»  The editing, save, and print related toolbar buttons are available (no longer grayed).

e The Get Image (last used exposure), Set Image Region, and Recall Previous Exposures options on the
Camera menu are available (no longer grayed).

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. In all other respects, it works in exactly the same way as the Get Image (exposure from
setup) option. This option shortens the time required to capture an image because it skips the initial auto-
exposure sequence. This is convenient when you are satisfied with the appearance of an image and want to
use the same settings to capture a similar 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.

To use the Get Image (last used exposure) option, follow these steps:

1. Prepare the microscope and specimen for the next image capture. —

+ EXD

2. Either select Get Image (last used exposure) from the Camera E@E
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 times and the gain because the camera no longer needs to sample
image brightness.

User Guide to the SPOT Camera
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Get Sequential Images

Ch. 6 - Taking a Picture

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:

You can save a sequence as a group of individual image files.

You can save a sequence as a single (TIF format), “sequence image file” that is composed of multiple
images. Refer to Ch. 7 — 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 Il Get Sequential Images

MHumber of Images: |2 :I
Time Irntersal: IU_i’hour IU_iImin I'ID.DEIU i’sec

Caompute Exposure Before: € Fist Image ¢ Each Image

MNumber of Images: |2 ﬂ
Time Interval: lﬂ_ﬂhour lﬂ_ﬂmin I'ID.DDEI i’sec

Compute Exposure Befare: % First Image ¢ Each Image

| Store Images: % ™ In an Image Sequence |

‘ Store Images:  © Individually

v Save Images to Disk

File: Narme
Prefic  |C:\My Pictures\ TESTER [

j Comprezsion:
" Lossless

(o) LDSS_I,J:I'IEI.EID B

¢~ Dizplay Warhing

Fermat, |JPEG2000

Suffix Begin Mumber: |2 :I

File Mame Conflict Action:
% Ovenwite Existing File
Image Dizplay:
¢ Display Each Image in a Mew Window
&' Digplay Only Current Image € Don't Display Images

—Iv Save Images to Disk

File M arne: IE:\My DacumentzsDiagnaostic Instsblabla, bif J

Farmat; ITIFF Uncompressed j

v Save Thurbnailz

W Display Images

™ Defer Image E&ocessinga’Displa}l until Done

— Status
Images Acquired: 0
Y aiting o begin...

[ Defer Image Processing/Display until Done

— Status
Images Acquired: 0
‘whaiting to Begin. .

Beqin I Ahort | Help |

Beqin I Abart | Help |

Save and name options — individual files

Save and name options — image sequence

To use the Get Sequential Images option, follow these steps:

1.

Select the image setup that you want to use for the sequential image captures. Either define a new
image setup, or select an existing setup from the drop down list on the status bar (bottom right corner).

From the Camera menu, select the Get Sequential Images option. The Get Sequential Images window
appears. The table on the following page explains each option.
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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.

Compute Select either First Image or Each Image:

Exposure e  First Image — The program computes the exposure value for the first capture only.

Before
. Each Image - The program computes a hew exposure value for each image capture in the

sequence.

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.

to Disk 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.

— An automatically 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:

(individual Type only the name (e.g., Growth Sequence) in the box. The program automatically saves the

images) image sequence to the last used directory. If you specify the prefix only, you cannot see exactly
File Name where the files are being saved. Thus, to avoid having to search for your files, you should verify
(image the location of the last save.
sequences)

. 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 name, 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.)

Suffix Begin Number
(individual images)

Format

JPEG Quality
(1-100)

Compression
(JPEG2000)

Save Thumbnails

File Name Conflict
Action
(individual images)

Image Display
(individual images)

Display Images
(image sequences)

Defer Image
Processing/Display
until Done

110

Select the beginning number for the sequence of 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.

Select the file format for the sequence of images.

. For individual files, there are five options: Windows Bitmap, JPEG, Mac PICT, TIFF
Uncompressed or TIFF JPEG.

. For image sequences there are two options: TIFF Uncompressed or TIFF JPEG.

JPEG quality is the level of compression for JPEG images: this option is available only when
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).

When the JPEG2000 file format is selected, the Get Sequential Images dialog displays
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 of each image in the sequence. This option is available only when JPEG
or TIFF JPEG is selected as the image file format.

Determine how the program will respond if it finds an image file with the same name as an
image in the current sequence. Select one of the following options:

. Overwrite Existing File — The program overwrites the existing file with the image from
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.

Determine how the sequence of images will be displayed. Select one of the following
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 short sequence; if you
have a long sequence, however, displaying humerous 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.

Select this box to open an image sequence immediately after the capture. To save the
image sequence to file without opening it, deselect the box.

Wait until the entire sequence is completed before displaying or saving the images.
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After you have entered all of the options, click on Begin to start the image capture sequence. Refer to
Ch. 7 — 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 options in which one image capture is
used to prepare the camera for the final image capture They include:

e Set Chip Imaging Region

e Compute Exposure

»  Recall Previous Exposure

»  Compute White Balance Values
»  Get Background Image

*  Get Flatfield Image

Because they are used prior to a final 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 Region

The Set Chip Imaging Region selects a specific portion of the CCD chip. Using just a small portion of the
available area on the CCD chip is useful because:

e The download time will be shorter.
e The file size will be smaller and easier to manage.

To avoid confusion when defining the region of the image that you want to capture, it is important to
realize that there are two separate coordinate systems in use:

e The coordinate system of the CCD chip
e 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 Region dialog 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 Region on any
displayed image, regardless of whether the orientation has changed: the Set Chip Imaging Region dialog
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 Region dialog box if the image was flipped or rotated.

To set an image region, follow these steps:

1. Position the cursor at the upper left edge of the image region that you Chip Imaging R
want to capture.

Rectangle
2. Press and hold the left mouse button and drag the cursor across the o=
screen. A dotted border appears around the region that you select. Higpﬁt £45
Battom: N4

3. From the Camera menu, select Set Chip Imaging Region. The Chip
Imaging Region window displays the pixel locations for the borders S i S
of the reglon that you Selected. Brightfield-Transmitted Light

LCancel |
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4. Click OK to save the region values to the current image setup, or select a different image setup. The

region values are now saved to the designated image setup.

Ch. 6 - Taking a Picture

/ Note: The image setup uses the specified region values for all subsequent image captures. Refer to

Ch. 5 — Preparing to Take a Picture for other region capture techniques.

5. Recapture the image using either Get Image (exposure from setup) or the Get Image (last used
exposure) option. The new image capture displays only the region that you selected.

Compute Exposure

Compute Exposure determines the correct red, green, and blue exposure times 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:

x|
1. Select Compute Exposure from the Camera menu. The B msure Sstings
Compute Exposure window displays the image setup options Image Type White Balance:
(from the current setup) — see above - that directly affect the brohticizromitd ioht RN IREERES
computation. The entries for these options can be modified AdoGainLimit |1 =] Green [T000 =]
from thi_s window. Modifying the options also changes the AdustmentFacor. [100 2] Bue [ro07 =
current image setup. (sms ‘
Waiting to Begin..
2. Click on Begin. The Status message changes to Computing
exposure... When the camera finishes sampling the light, the Begn | _abon | e |
Exposure window displays the values.
- : : Exposure B
/ Note: For information on entering
Image Type, Auto-Gain Limit, EEPEL
Adjustment Factor, Minimum Thv=gr:
Exposure, and White Balance, refer el Bloe st
to Ch. 5 — Preparing to Take a Green: ¥E.Z¥S  msec
Picture. Elue: Z2d4ZE EE meec
Gain: 1
3. Select an image setup from the Save to Setup drop-down
. . Save to Setup:
box. The current image setup is the default.
4. Click on OK. When you open the Image Setup window, = ]
the new exposure value(s) display.
5. Select Get Image (exposure from setup) to capture the

image using the new exposure values.

Recall Previous Exposure

Recall Previous Exposure assigns the exposure times 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.
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To recall previous exposure values, follow these steps:
1. Capture an image.

2. From the Camera menu, select Recall Previous Exposure. The Exposure window displays the values
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.

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

White balance is the 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 glass in the slide, and the coloration of the lenses in 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 calculates the exposure values needed to produce
images where the white areas are white and the color areas are true.

You should perform a new white balance calculation when you:

e  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 a white balance.

Get Background Image

Get Background Image is the first step in the background subtract process described in Ch. 5 - Preparing to
Take a Picture. Background Subtract allows you to subtract a previously acquired Background Image from
an image capture. This is useful when:

* You want to eliminate the irritating background glow seen in some fluorescence images. Sometimes,
you will notice this glow while looking at the specimen under the microscope; other times, you will
notice it only after you have already captured an image.

* You are doing high accuracy measurements in 12 bit monochrome and want to subtract a “dark frame”
from each image to adjust the black level of each pixel. Refer to the Black Level Subtract section in
Ch. 5 for more details.

Note: If 12 bit mono is selected as the Pixel Bit Depth on the Image Setup window, the automatic
Black Level Subtract process is always turned off when acquiring background images.
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The figures below illustrate the effect of a background subtraction on a fluorescence image:

Fluorescence sample prior to background Fluorescence sample after background
subtraction subtraction

Background subtraction works by taking a picture of the background glow only, without the specimen in
the field of view, and then automatically subtracting this image from pictures taken with the specimen in
the field of view. When you get a background image, you are taking the first of the two pictures used for
the background subtraction. This image is the one that the camera subtracts during the final image capture
process. For a detailed description of the steps involved in the background subtract process, refer to Ch. 5 -
Preparing to Take a Picture.

Note: If 12 bit mono is selected as the Pixel Bit Depth on the Image Setup window, the automatic
Black Level Subtract process is always turned off when acquiring background images.

Get Flatfield Image

Get Flatfield Image is the first step in the Flatfield Correct process described in Ch. 5 - Preparing to Take a
Picture. Flatfield correction corrects display problems associated with uneven lighting or artifacts (e.qg.,
dust) in your optical system. It is used primarily with lower magnification brightfield images. Flatfield
Correct is similar to the Background Subtract option in that it is a process that involves two images - the
flatfield image and the final image.

Flatfield correction works by taking a picture of the brightfield background without the specimen in the
field of view. This image lets the SPOT software know, on a pixel-by pixel basis, which areas in 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.

/ 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.

For a detailed description of the steps involved in the flatfield correct process, refer to Ch. 5 - Preparing to
Take a Picture.
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Framing and Focusing

SPOT’s framing and

focusing features enable Frame...
you to accurately position Focus...
and focus images before
taking the final picture. Resume Focus... F11

When you frame or focus an image, the SPOT Camera takes successive black and white pictures as you
adjust your microscope’s controls, thereby updating the image at a rate that you specify, according to image
brightness and desired resolution.

/ Note: Because it is @ moving mechanical part, the shutter in your SPOT camera is considered a
wear item, with an average lifetime of 500,000 clicks. How long a shutter lasts depends on usage.
To increase the useable life of the shutter, avoid unnecessarily prolonged framing/focusing
sessions.

Frame

Framing gives you a low resolution, black and white, full frame image that updates itself fast enough to be
used as an aid in positioning your specimen for the final capture. Framing allows you to position an object
before capturing a final image. For example, if an image capture is off-center, you can use the Framing
option to adjust the specimen’s position. With the Frame option, you avoid having to look through the
microscope, recapture the image, and determine if it is displayed correctly: framing allows you to adjust the
specimen’s pasition using the on-screen image as a reference.

/ Note: The Frame option can also be used before you have captured an image.

To frame an object, follow these steps:
1. Take the initial picture.
2. If the image is out of position, either select Frame X

from the Camera menu, or click on the Frame

toolbar button:

The Frame window appears on top of the image, as
shown at right.

3. Select either the Red, Green, or Blue filter,
depending on the predominant color in the
specimen. The selection should provide the highest

level of contrast for the image. Because different Fter Color. [ETEEIME ] ¥ DispoyinGreyscae
colors provide different levels of contrast, the best Speed: [Medim 7]
way to determine a color for Framing a specimen is [Begn | 5op | Coss [ Help

to preview it by clicking on the color.

4. To view the filtered image in grayscale, select the Display in Grayscale option.
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5. Select a shutter speed limit.

The Speed option on the Frame window sets a lower limit on the update rate of the framing window.
When you Frame an image, the camera captures black and white images to update the position as you
move the x-y stage adjustment controls. Ideally, the speed should be as fast as possible (i.e., the Fast
setting) so that the update rate is quick and the lag time between making the adjustments and seeing the
update is less noticeable.

The brightness of the initial image plays an important part in selecting an update rate. Dimmer images,
for example, require slower updates in order to produce high quality images. The table below
illustrates the relationship between speed (the update rate) and image quality for dim images:

Speed (Update Rate) Image Quality on Dim Specimens
Slowest (required rate for best images) Highest
Slow (approx. 1 frame/sec.) ¥
Medium (approx. 3 frames/sec) v
Fast (approx. 5 frames/sec)
Lowest

6. After you select an update speed setting, click on Begin. The image appears in the Frame window, and
the Camera begins clicking. The initial series of clicks is the camera determining the correct exposure,
as it does with the Get Image (exposure from setup) option.

7. Wait for the initial series of clicks to end.
8. Adjust the image position.
9.  When the image is positioned as it should be, click on Stop.

10. Click on Close.

11. From the Camera menu, select Get Image (exposure from setup). The newly adjusted image capture
appears.

Focus

The Focus feature in the SPOT software utilizes a high resolution image from a small section of the CCD
chip. This black and white image is magnified for clarity and updates itself fast enough to be used as an aid
for critically focusing the image.

Note: If you focus on an image before you perform the initial capture, the focus is limited to the
center of the CCD chip. Capturing an image before focusing enables you to select a specific part
of the image for focusing.

To focus the camera, follow these steps:

1. Take an initial picture.

2. Ifthe picture is out of focus, either select Focus from @1
the Camera menu, or click on the Focus toolbar button.
A rectangle appears, superimposed on the center of the image. This rectangle defines the area that you
will focus on.

Note: If you focus on the specimen before the initial image capture, the Focus window appears
instead of the rectangle.
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3. Move the rectangle to the area of the image that you want to focus on. To move the rectangle, use one
of the following techniques:

— Left click and drag the rectangle to the appropriate position.

— Left click on the area of the image that you want to focus on. The rectangle moves to the position
that you click on.

4. Open the Focus window: either double click or right X|

click on the rectangle. The focus window appears
superimposed on the image, with the area that you
selected in the frame:

5. Select a Filter Color, either Red, Green, or Blue,
based on the predominant color in the specimen.
Different colors provide different levels of contrast.
The best way to determine a color for focusing (or
framing) a specimen is to preview it by clicking on
the box.

6. To view the filtered image in grayscale, select the
Display in Grayscale option.

Filker Calar: I "I ¥ Display in Grayscale
7. .Select a Binning option. Binning: Im Spesd Im

Binning, as described in Ch. 5 - Preparing to Take a :

. i . h ) : |4.35
Picture, combines adjacent pixels on the CCD chip, Biightness: 4| [ r

thereby reducing the number of pixels used in the Begin | Stop | Close | Feposiion| Help |

image capture. Binning is useful when you have dim
images and want to increase sensitivity (this reduces exposure times, which can be lengthy with dim

images) and reduce the download time. As sensitivity increases and download time decreases, image
resolution also decreases. All of these factors should be considered when you select a binning option.

Binning on the Focus window defaults to the setting of the current image setup. You can override this
setting from the Focus window by clicking on a different setting. The camera uses the last specified
option, either from the current image setup or the Focus window.

8. Select a shutter speed limit.

The Speed option on the Focus window sets a lower limit on the update rate of the framing window.
The Speed selection is a balance. On one hand, you would like a fast update rate to minimize the lag
between moving the focus knob and seeing the specimen sharpen or blur on the screen. On the other
hand, too fast of a Speed selection on dim images results in grainy or unrecognizable images.

The table below illustrates the relationship between speed (the update rate) and image quality for dim

images:
Speed (Update Rate) Image Quality on Dim Specimens
Slowest (required rate for best images) Highest
Slow (approx. 1 frame/sec.) ¥
Medium (approx. 3 frames/sec) v
Fast (approx. 5 frames/sec)
Lowest
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9. If needed, enter a Brightness value between .25 and 8, or move the slider bar to the desired position.

/ Note: You can move the slider on the Exposure Adjustment bar while the shutter is clicking and
the focus image is updating. When you move the slider, image updating pauses; it resumes
when you release the mouse button.

Exposure Adjustment enables 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 the focusing image.

/ Note: When you open the Focus window, the last entered Exposure Adjustment value appears.
Although Exposure Adjustment on the Focus window is the same concept as Adjustment Factor
on the Image Setup window (see Ch. 5), it is not linked to the value associated with the current

image setup.

10. Click on Begin. The initial series of clicks is the camera determining the correct exposure, as it does
with the Get Image (exposure from setup) option.

11. Wait for the initial clicks to end. When the initial clicking has ended, you can begin focusing the
image.

To interrupt the process and focus on a different area, click on the Reposition button. Use the focusing
rectangle to select a different area.

12. When the image appears as desired, click on Stop.

13. Click on Close.

14. Either select Get Image (exposure from setup) from the Camera menu, or press [F 9]. The focused
image appears.

Resume Focus

As a supplement to the basic focusing functionality, the Camera menu includes a Resume Focus option that
allows you to continue focusing on a specimen after the Focus window has been closed and a newly
focused version of the image has been captured.

For example, you might capture an image, focus it, and then recapture the image, only to discover that the
image is still not focused to your satisfaction. The Resume Focus feature allows you to immediately begin
re-focusing on the specimen in the same position, using the previous exposure time, color, binning, and
speed settings. To use Resume Focus, either select the option from the Camera menu or press [F 11].
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Introduction

After capturing an image, you can choose from a variety of viewing, editing, and annotation options that
allow you to customize the appearance of the final image. All of these features are accessed through two
menus:

e View
- Edit

/ Note: The View and Edit menus are available only when an image is on-screen.

View

The View menu options include:

e Fitto Window v Fit to "Window Clrl+F
* Zoom In/Out Zoom |ndOut Chrl+Z

e Zoom Level
e Show Grid Lines
¢ Show Pan Window

Zoom Level »
Show Grid Lines [Erl+ G

* Image Date/Time Show Pan window  Chrl+iw
/ Note: The Show Grid Lines Image Date/Time Ltk T
option is available only Full Screen F7

after you have zoomed in to
800 % or more.

Fit to Window

Fit to Window allows you to view the whole image, regardless of the window size. Typically, reducing the
size of a window also cuts off part of the image. The Fit to Window option solves this problem by resizing
the image 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
more information on these options.

120

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.

Zoom In/Out

1. Either select Zoom In/Out 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 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 the image.

User Guide to the SPOT Camera



Ch. 7 - Viewing, Editing, and Annotating Images View

3. Use the 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, or right click to zoom out. The status bar indicates the zoom
percentage.

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 program is in zoom mode. If you
need to annotate a zoomed image, use the Zoom Level 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.

Zoom Level

The Zoom Level option, like the Zoom In/Out option enables you to view zoomed images. However,
unlike the Zoom In/Out 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 In/Out option, the 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: 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: If you need to annotate a zoomed image, use the Zoom Level option instead of the Zoom
In/Out option.

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

1. Position the magnifying glass in the center of the area that you want to zoom in on.
2. Zoom to 800 % or greater.
3. From the View menu, select the Show Grid Lines option. Grid lines appear around each pixel.
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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. Zooming in to the first area of interest.

2. Zooming out to determine where you are.
3. Determining a new area of interest.

4. Re-zooming in to the new area of interest.

This tedious process is replaced by the pan window. When you select Show Pan Window, the whole image
appears in the smaller Pan Window. The zoomed-in area of the image is represented by a “color negative”
area over the smaller version of the image in the Pan Window.

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.

The pan window appears,
superimposed upon the
image. The illustration to
the right shows the pan
window as it is used when
zoomed in on an image.

% Pan Window [ <]
-,

2. Position the cursor on the
image in the pan window: it
changes from a magnifying L
glass to a four arrow pointer. ‘

3. To move to a different area o - ' - -. ‘ -. .

of the image, 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 sequence in 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.

Refer to the Working With Image Sequences section for details.
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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
the image, even if this is many hours later, the program sets the Created date and time of the image file to
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 is important to your
work, you should save images in either TIFF or JPEG format.

When you select the Image Date/Time option from the View menu, a dialog box displays the date and time
associated with the capture.

*  For non-TIFF, non-JPEG format image files, this is the Created date/time, as explained above.
e For TIFF and JPEG format image files, this is the TIFF/JPEG tag date and time.

* For SPOT Database images this is the original date and time that was stored in the database file.

Full Screen

View a full screen version of an image — 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 a full screen image. Press [F 7] again to exit the full screen view, click on the Full Screen toolbar
button. 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 Mode button that appears. While working in Full Screen mode,
Windows users can access SPOT menu options using standard keystroke combinations, as illustrated in the
table below:

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

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
sequence, extract images from the sequence, and play the sequence.

» The Sequence Controls (Image 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 Images in a Sequence (below) for more information.

Refer to the sections below for details.
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Sequence Menu Options

Image sequences are editable. The Sequence menu, which is available only when an image sequence is
open, displays the available options. They are as follows:

Extract Images

Extract Images

Images to Extract:

[1
Cancel I

Insert Image
Insertf{Append Image

i Image S ourcs
& Currently Open Document:

Title: IE'\Sequances\E rganSequencel | tif

Sequence |ndex: I

" File:

Narne: I

Sequence | hdew: I

" Database:

[mage |,

QK I Cancel | Help

Append Image
Insertf{Append Image

- Image 5 ouro

& Currently Open Document:

Title: IC:\Sequences\E rwanSequencell tif

Sequence |hdex: I

" File:

Mame: |

Sequence | hdex: I

" Database:

Image (D

QK I Cancel | Help

Remove Images
Remove Images

Images to Remave:

@
ak I Cancel |

Extract an image or images from a sequence file. Extracting creates new
image(s), leaving the original sequence intact. Click on Extract Images
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, 70r5-70r1-5,6,9.

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
sequence file. Make sure to specify the Sequence Index — i.e., the
number of the image in the sequence.

» File — Add an image from disk. If the image comes from a sequence
file, make sure to specify the Sequence Index.

» Database (Windows) — Add an image from a SPOT database. To
determine the Image 1D, open the database and use the Search
option. The search results table displays the Image ID for each
record.

When you click on OK, a dialog prompts you to specify the point in the

sequence where you want to insert the image.

Add an image to the end of the sequence. Using Append Image, you can
add an image to a sequence from one of three sources:

*  Currently Open Document — Add an image from the currently open
sequence file. Make sure to specify the Sequence Index — i.e., the
number of the image in the sequence.

» File — Add an image from disk. If the image comes from a sequence
file, make sure to specify the Sequence Index.

» Database (Windows) — Add an image from a SPOT database. To
determine the Image 1D, open the database and use the Search
option. The search results table displays the 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 Images 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 or 5-7or 1 -5, 6, 9.

User Guide to the SPOT Camera



Ch. 7 - Viewing, Editing, and Annotating Images Working with Image Sequences

Move Image Move an image or image(s) to a different point in the sequence. Click
on Move Image and enter the number(s) of the image(s) that you want to

Move Images S
move. To move multiple images from a sequence, separate numbers

Images to Mowe:

; with commas and/or dashes - i.e., 5,6,7or5-70or1-5,6, 9.
ak. I Cancel |
Play Forward Continuously play the image sequence forward.
Play Reverse Continuously play the image sequence backward.

Stop Play/Resume Play Stop play if the sequence is running; resume play when it is stopped.
Step Forward Move forward one image.

Step Reverse Move backward one image.

Image Sequence Controls
Stop Play Forward

The Sequence Controls (Image Sequence) Play Backward
dialog enables you to play image sequences
and to set the play options.

Step Forward
Step Backward

Go to the first

image in the
Image Index sequence

Go to the last
image in the
sequence

Image Sequiznce

Use the Image Index options to specify the view parameters 4 < 4 11 » »|Pp
of the sequence. JJJJJJJ

— Image Index
+  First - Enter the number of the image that should be first Fist[1 Hewent]2  H astfs 3
in the sequence. — Play Optiohs
«  Current - This field displays the number of the image Interval: 534 = & msec € sec
you are currently viewing. Enter a new number to view a ALEnd: € Stop % Restat © Reverse
different image. [Cose | conl | Help

»  Last - Enter the number of the image that should be last
in the sequence

Play Options
Use the Play Options to control how the image sequence displays when playing.

* Interval — The time interval between each image when the sequence is playing. Enter a number in
milliseconds or seconds.

* At End - The action that takes place when the sequence finishes playing.

- Stop: 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.
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Editing Images in a Sequence

Images from a sequential image file can be edited using the Edit  MuARAUEL L
menu options. This allows you to specify the individual image or ";59'350“'““ _
images (including the entire sequence) to which the edits are T_E“_"erl‘i’f \DSDB”DW\“BB”L - T
apphed IKe: Soequencesioryanoequencell i
Sequence Index: I

* Insome cases — e.g., Combine Images - the dialog prompts € File )

you to specify the Sequence Index — i.e., the number of the Marme: | [-]

image within the sequence. Sequenice [hdes: I—
* In other cases, as with the Adjust RGB options, SPOT r| Da‘a:’;_s'ii_

prompts you to specify whether the edit applies only to the S

current image in the sequence, all of the images in the 0k |  Cancel| | Hel |
sequence, or a specific subset of images in the sequence. For
example, when editing an image sequence, if you select Edit
>Adjust RGB > Adjust Brightness (additive), the Additive Edit Images
Brightness Adjust dialog appears. After you make your edits
and click on OK, the Edit Images window prompts you to
specify the image or images that the edit will apply to, as shown
at right.

Apply Changes bo:
' Mo Other Images
= all Other Images in Sequence

" Specified Images;
— No Other Images — The edit applies only to the current |

image - i.e., the on-screen image.

—  All Other Images in Sequence — The edit applies to all of
the images in the sequence.

— Specified Images — 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; or 1 -5, 6, 9.
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Edit

The Edit menu contains six categories of editing options, as illustrated 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 Image

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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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).
Copy (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)/[3 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) Cut text fields within the SPOT program.
Paste (Mac) Paste text fields in the SPOT program. The Paste option is unavailable (grayed out) for image
editing.
Clear (Mac) Clear a text 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

From the Edit menu, you can:

e Ed Resize...
. e- e Image i
size images Rotate Right
e Re-position i
e-position images Rotate Left

*  Match the on-screen Elio Hori il
orientation of a specimen to Ip Oorizonta

the microscopic view Flip Vertical

*  Crop an image to better reflect Crop...
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 (humber of pixels) and file size decrease.

» Enlargement - Resolution (number of pixels) and file size increase.

The trade off for higher resolution images is increased file size. The Resize option lets you specify the
percentage by which you want to increase or decrease the linear dimensions of the image. The program

reads the red, green, and blue brightness values for the pixels in the original image and uses those values to
create a new image where the number of rows and columns is reduced or enlarged by the percentage that

you specify.
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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 smooth out the pixellation of high contrast, fine
details. This makes it easier to view and interpret the structure of these details. Enlarging also makes
large format prints appear smoother and less pixellated.

* You want to save file space and resolution is not the primary concern - In this case, reducing the
image reduces the file size.

To resize an image, follow these steps: Resize Image

1. From the Edit menu, select the resize mage Size )
option. The Resize Image window " iy B
appears. ‘wiidthe [1520

2. Do one of the following: Heigh: [1050

- If you want to change the size of 0K | Concel | Hep |

an image by a specific percentage,
type in a value between 10% and 200%, or move the slider bar accordingly. The linear
dimensions (width or height) of the image will change by this percentage factor.

— If you want to specify the dimension in pixels, enter a number 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. Click on 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 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: =——CropArea=——E

1. Press and hold the left mouse button. Lert: [0 | Rignt:

2. Drag the cursor over the image until the dotted rectangle covers Top: [0 ] Eottom:
the area of th-e image that you want to crop. - [ Cancel |

3. From the Edit menu, select Crop. The Crop Area window

displays the 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 displays the values for the entire image.

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

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.

Image Quality

The image quality editing Adjust RGB »
options provide you with a Adjust HSL »
wide array of powerful and Adjust HSY ,
easy to use tools for .

changing the appearance of Filter ¢
an image after it has been Make Negative

captured. These tools Convert to Gray Scale

enable you to enhance the Match Color

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 Additive Brightness Adjust

With the exception of Make Negative and Convert to

Gray Scale, all of the image quality editing options ' Lock RGB
utilize thumbnail images to preview the edits being Red: 1]
made to the main image. As illustrated at right, a I

thumbnail of the image capture appears in the
adjustment window, and the Modify Main Image box e o H

is checked as the default. W Modify Main Image
* If you leave the box selected... As you make [OK | Concel| Help |

editing adjustments, the changes appear in both the
main image and the thumbnail.

» If you deselect the box... Asyou make editing adjustments, the changes appear only in the thumbnail
image. After you click on OK, the changes appear in the main image.
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Properly utilized, thumbnail images can be very helpful as part of the image editing process. Consider the
following:

* You can use thumbnails to speed the editing process. The SPOT software often cannot update all the
pixels in 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 Modify Main
Image, so that the main image is updated only after you close the editing window. Deselecting
Modify Main Image also makes the editing feel more “real time.”

e The thumbnail 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 appears in the thumbnail. This is useful for Sharpen, an edit function that affects only the fine
structure of an image. This is also 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 a coordinate 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.

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 The RGB color space operates by assigning a red, green, and blue value to each pixel in an
image. Because red, green and blue are the primary colors for emissive light, this is the method
that color computer monitors use to display images. However, the RGB color space is not
intuitive to users.

HSL The HSL color space is a more intuitive model based on the three attributes that are common to
all colors: hue, saturation, and luminance. Instead of assigning a red, blue, and green value to
each pixel, the HSL color space assigns a value for each color attribute (e.g., hue, saturation, and
luminance). These attributes are defined as follows:

e Hue - Hue is the designation for the actual color, as distinguished from others in the color
spectrum. Hue is 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).

e Saturation — Saturation is the proportion of perceived pure hue in 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).

«  Luminance — Luminance is the relative brightness or darkness of a hue. Luminance (in the
SPOT software) is measured on a numerical scale of 0 to 100. A saturated color starts out as
black at a luminance of 0, reaches full brightness as a saturated color at a luminance of 50,
and then transitions through lighter pastel shades to white at a luminance of 100. This
mimics the human perception of increasing brightness for images that are illuminated with
light that contains a broad spectrum of wavelengths.
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HSV The HSV 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 gamma in RGB can cause dimmer sections of the image to lose saturation
(look “washed out”) and change hue. Increasing gamma or brightness in 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 space is similar to the HSL color space in that it also uses the intuitive concepts
of hue and saturation. However, instead of luminance for brightness, it uses Value. Value is like
Luminance in that a value of 0 is black. Value differs from Luminance in that a VValue of 100 (in
the HSV color space) is the brightest version of the original hue whereas a Luminance of 100 (in
the HSL color space) is always white. For example, a dim cherry red changes to a bright cherry
red when its Value is increased from 30 to 100. When its Luminance is increased from 30 to
100, a dim cherry red turns white.

HSV works well for fluorescence images because the dyes in fluorescence images emit single
wavelength light. This light is, by definition, highly saturated. Editing in the HSV color space
ensures that all areas of the image 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.

Adijust 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 process in 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

. . . fluorescence images.
2. Adjustments are applied to the hue, saturation, or g

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. for fluorescence images.

2. Adjustments are applied to the hue, saturation, or
value.

3. The HSV values are translated back to the RGB
pixels.
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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 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 in the heading.

Adjust Brightness (additive) =——— Additive Brightness Adjust =———H
(RGB)
[ Lok RGE
Use Adjust Brightness (additive) to lighten | oDt |
or darken an entire image. This function
adds or subtracts the specified humber(s) Green: | i | [4]»] 0
from the red, green, and blue values for
every pixel in the image. Because this is an s [ aD] |
additive function, it affects bright and dark [ Mod ity Main Image
areas equally. You can change an image's
brightness either by adjusting all three (e ] [_cancer |

values (e.g., red, green, and blue) together,
or adjusting each value individually.
To Adjust Brightness (additive), follow these steps:

1. From the Edit menu, select Adjust RGB and Adjust Brightness (additive). The Additive Brightness
Adjust window appears, with a thumbnail 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. Change the brightness of the image.

— To modify an image's brightness 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 one of the slider
bars to specify a number between -255 and 255.

— To modify an image's brightness by specifying separate red, green, and blue values, deselect the
Lock RGB box, and enter a value for each color.

3. Click on OK. The new image appears on-screen.
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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 Value options to make
additive changes to the HSL or HSV values in an image. This process converts the RGB values for each
pixel in the image to 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:

Hue, Saturation, and LuminanceE3 Hue, Saturation, and Value [ X|
Hue: Hue:
TR o . \ Kl o
Saturation: h Saturation:
TR T O e 80 §
Luminance Y Value:
m o m s BT B
7 Modity bain Image ¥ Modify Main Image
0K I Cancel | Help | oK I Cancal | Halp |

2. Either type in the HSL/HSV values, or use the slider bars to select the values. Each value uses its 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 is rotated for each pixel in the image.

- Saturation - Enter a number between -100 and 100. This number is added to the saturation value
(e.g., a number between 0 - pure gray and 100 - day glow) of each pixel in the image.

— Luminance or Value - Enter a number between -100 and 100. This number 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 VValue) of each pixel in the image.

/ 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 as individual units.
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To use the Adjust Brightness (multiplicative) function, follow these steps:

1. From the Edit menu, select

Adjust RGB and Adjust

Multiplicative BErightnass Acdjust

Brightness
(multiplicative). The [+ Lock RBE
Multiplicative Brightness red: ) [«]p][1o0_|
Adjust window appears,
with a thumbnail preview green: [10 ] [«]»] 100
of the open image.

I I | [«[»] oo |

The Lock RGB and

Modify Main Image boxes [ Modify Main Image

are checked as defaults.

To adjust the RGB values

[ mew | [ cancel |

individually, deselect the
Lock RGB box.

2. Change the brightness of the image.

— To modify an image's brightness 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 one of the slider

bars to specify a number between 0 (darkest) and 5 (brightest).

— To modify an image's brightness by specifying separate red, green, and blue values, deselect the
Lock RGB hox, and enter a value 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 an image
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:

1. From the Edit menu, select Adjust HSL, Adjust Luminance (multiplicative) or Adjust HSV, Adjust

Value (multiplicative):

Multiplicative L... E3

Luminance:

T |

¥ hodify kain Image

(0] I Qance\l Help |

The Modify Main Image box is checked as a default.
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2. Change the Luminance or Value of the image. 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 areas in 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 the image.

— To change the contrast Contrast Adjust B

equally for red, green,

and blue values, ensure

that the Lock RGB box is b Lok Roa

checked, and either enter Ret: | [I1] [«]>] (100 |

a number in any one of

the three boxes, or use a oreen: [] ] [a[o] [1o0 ]

slider bar to specify a

Blue 1.00

number between O (pure e <[] oo |

gray - no contrast) and 5 [ Modify Main Image

(maximum contrast).

A A [ Help I [ Cancel ]

— To modify an image's -

contrast by specifying
separate red, green, and blue values, deselect 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 areas in an image. Unlike the Adjust
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 values.

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.
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Contrast Adjust E3 Contrast Adjust E3
. ’ Y \
Luminance: “alue:
o W ! |1.nn [T [ | |1.nn
v Modify Main Image ¥ Modify Main Image
[0]:% I Cancel | Help | Ok I Cancel | Help |
The Modify Main Image box is checked as a default.
2. Enter a value between .1 and 4, or use the slider bar to select a value. The thumbnail changes as you
adjust the value.
— To exaggerate the contrast of an image, enter a value above one (the base value).
— To subdue the contrast of an image, enter a value below one (the base value).
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. This is especially useful for editing images with a wide range of brightness values (dynamic
range). Gamma adjustment corrects an image by creating a new version of the original. Referto Ch.5—
Preparing to Take a Picture for a more detailed -
N . Commaidust=—— H
explanation of gamma adjustment.
To adjust gamma, follow these steps: [ Loc RGE
red: [ Ju] [«]» [1.0

1. From the Edit menu, select Adjust RGB and
Adjust Gamma. The Gamma Adjust window
appears. The Lock RGB and Modify Main
Image boxes are checked as defaults.

[ Modify Main Inage

2. Gamma adjust the image.

— To adjust the gamma equally for red,

He lp ] [ Cancel ] “ 11§ Il

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 a number between .1 and 4.

— To gamma adjust an image by specifying separate red, green, and blue values, deselect the Lock

RGB box, and enter a value 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. Clickon OK. The new image appears on screen.
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Adjust Gamma (HSL)
Adjust Gamma (HSV)

Like the 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.
This is useful when modifying images with a wide 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 a more 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

Luminance: W alue:
| B | [roo e 100
v Modify bain Image v Wodify Main Image

Ok I Qancell Help | Ok IQanceII Help I

2. Enter a value between .1 and 4, or use the slider bar to select a value. The thumbnail preview of the
image changes as you adjust the value.

— To lighten the mid-tones of an image, enter a gamma value above one.
— To darken the mid-tones of an image, enter a gamma value 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 0 (black) and the
brightest level to full scale. Full scale is 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 a range 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 adjusts itself.
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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 options in the HSL and
HSV color spaces stretch the darkest luminance or value level in an image to 0 (black) and the brightest
luminance or value level to 100 (pure white if Luminance/brightest version of hue if Value). Using the
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 histogram is a graphical representation of the number of pixels at each brightness level in an image.
SPOT’s histogram displays the red, green, and blue histograms on the same graph. It serves two main
purposes:

» Itis a point of reference for examining the distribution of brightness levels for the red, green, and blue
components in an image.

» It can be used to reset the zero and full scale points for an image. This is known as stretching. 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
the image.

/ Note: Full scale for 8 bit monochrome and 24 bit RGB images is 255. Full scale for 12 bit
monochrome and 36 bit RGB images is 4,095.

To adjust an RGB histogram, follow these steps:

1. From the Edit menu, select Adjust RGB, RGB Histogram

Adjust Histogram. The RGB Histogram
window appears. I Log Scalg Shaw: ¥ Red W Green W Elue

2. Set the display parameters for the
histogram:

— Determine the color or colors that you by
want to display brightness values for.
As a default, the histogram displays all y
three values. To display a different
combination of colors, deselect the

h
i] 255

Pizel Values:

Show box for the unwanted color(s). Botiom: [0 Top: [255
- To display the histogram according to ““é“bte' o f'i”lj'*"{T J[ fad e
a logarithmic scale (as opposed to a - . Blue: 632
linear scale), check the Log Scale box. - Qilecililanlnen UEES B0
This makes the vertical axis more ok | Lancel 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 pixels at each brightness level.
Do one of the following:

— Move the cursor along the graph to display the number of pixels with red, green, and blue values
at each brightness level and the total number of pixels at that level.

—  Type the same brightness level into both boxes under Number of Pixels. The histogram readouts
display the number of pixels with red, green, and blue values at that brightness level, as well as the
total number of pixels at that level.

«  Examine the number of pixels between two brightness levels.

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.

— Type the two brightness levels into the boxes under Number of Pixels. 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.

e Stretch the image.
Follow these steps

a) Either drag the left 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 the right triangle (on the X axis) to the brightness level that you want to define as full
scale, or type in the value in the Top box. All red, green, and blue values that are greater than or
equal to this level 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.

c) 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 pixels at each luminance or value level. As
with the RGB histogram, HSL and HSV histograms are typically used for two purposes:

»  Examining the distribution of luminance or value levels in an image.

*  Resetting the zero and 100 % luminance/value points in an image. This is known as stretching. 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:

1.

From the Edit menu, select Adjust HSL, Luminance Histodram
Adjust Histogram or Adjust HSV, Adjust : J

Histogram. The Luminance Histogram or r
Value Histogram window appears.

If you want to display the image's
histogram according to a logarithmic
scale, check the Log Scale box.
Checking the Log Scale box makes the

vertical axis more sensitive to small L PP

numbers and compresses the range for Botom: [0 Top: [100 Betweer: [15  and [15 - 16778
larger numbers, as illustrated in the ¥ Moy Main Imags

Adjust Histogram RGB section. [ ]| Concel | Hel |

Edit

From the Luminance/Value Histogram
window you have three viewing/editing options.

Examine the number of pixels at each Luminance/Value level.
Do one of the following:

— Move the cursor along the graph to display the number of pixels at each Luminance/Value level.
—  Type the 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 brightness levels.
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.

—  Type the two Luminance/Value levels into the boxes under Number of Pixels. The histogram
readouts display the number of pixels between the two Luminance/Value levels.

Stretch the image.
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/Value number in the Bottom box. All
Luminance or Value values that are less than or equal to this level are now reset to black (0 %
Luminance/Value).

b) Either drag the right triangle (on the X axis) to the Luminance/Value level that you want to define
as full scale (100 % Luminance/Value), or enter the Luminance/Value number in the Top box. All
Luminance/Value values that are greater than or equal to this level are now reset to full scale (100
% luminance/value).

The program automatically multiplies all Luminance/Value 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.

c) 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 four options for modifying images:

*  Smooth

*  Sharpen

*  Unsharp Mask
*  Filter Noise

Smooth

Use Smooth to smooth out grainy images. The smooth option
works by lightening the darker side of contrast boundaries and
darkening the lighter side. Because the Smooth option removes
the high frequency details from an image, some fine image 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 Image box.

2. Either use the slider bar to select a Strength value between one
and 100, or enter the value in the box.

3. When you have determined a suitable value, click on OK.
The smoothed image appears.

Sharpen

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, Sharpen.
To preview changes on the thumbnail image only, deselect the
Modify Main Image box.

2. Either use the slider bar to select a Strength value between one
and 100, or enter the value in the box.

Smeoth=———H

Strength:
Ll [«D]lo |

E Maodify Main Irnage

[ Help ][ Cancel ]M

Strength:
oo

v Modify Main Image

Ok I Eancell Help I

3. When you have determined a suitable value, click on OK. The sharpened image appears.
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Unsharp Mask

m

unsharp Mask

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 a brightness-scaled, low-pass-filtered image from the
original image.

To apply the Unsharp Mask filter, follow these steps:

1. From the Edit menu, select Filter, Unsharp Mask. Staenati; o
To preview changes on the thumbnail image only, deselect the = )
Modify Main Image box. sl

2. Either use the slider bar to select a Strength value between one (e J|_cancel
and 100, or enter the value in the box.

K

3. When you have determined a suitable value, click on OK. The sharpened image appears.

Filter Noise

Filter Noise corrects for the effects of electrical or thermal noise. The Filter Noise option eliminates single,
isolated pixel values that appear out of place due to electrical or thermal noise by checking each pixel on
the CCD chip as described below:

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

2. If none of the eight neighboring pixels has a red value within £ x% (x is the Threshold value that you
enter) of the red value for the pixel being checked, the red value for the pixel being checked is replaced
with the average red value of the eight neighboring pixels.

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

To activate the Noise Filter, check the Noise Filter box, and enter a value between 10 and 100. The default
value is 50%. The program runs the noise filter each time an image is captured with that image setup.

To filter noise, follow these steps:

1. From the Edit menu, select Filter, Filter Noise. Filter Noise
2. Enter a value between 10% and 100%. The Threshold value is
set to a default of 50%. Refer to the procedure described at the Threshold: [B = %

start of the Filter Noise section for an explanation of the Threshold

value. Ok I Qancell Help I

3. Click on OK. The filtered 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.

Make Negative

Use Make Negative to make a color negative (with complimentary colors) of an image. From the Edit
menu, select Make Negative. The Program automatically converts the image to a negative.
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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.

From the Edit menu, select the Convert to Gray Scale option. The program converts the color image to a
gray scale image.

Set Palette (monochrome images)

The Set Palette option enables you to apply a specific color Set Paletie
palette to a captured monochrome image. There are four pre-

defined color options: Paletie; |Grayscale =]
«  Grayscale Colors:

* Red .

: S;jsn 0K I LCancel |

To define a custom palette, use the Palettes option (Setup>Palettes). Refer to Ch. 4 — The Advanced
Program Mode for more details. Insight B/W users can also apply palettes as part of the image capture
process using the Palettes option on the Image Setup window.

Match Color

The Match Color feature is typically used in two situations:

* You want to change the colors of an image on the screen to match the way that you think the specimen
looks.

* You want to set the white balance for pictures taken with a microscopic technique that never has white
in its images. A prime example of this situation is fluorescence microscopy.

/ Note: The Match Color white balance adjustment can be used as an alternative to the
Compute White Balance Values option.

To use the Match Color feature, follow these steps:

1. From the Edit menu, select Match Color.
2. Click on OK. The cursor becomes an eye-dropper.

3. 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 are
less than full scale (255 for 24 bit RGB and 4,095 for 36 bit RGB).

Note: If you select a pixel with a red, 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.
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4. Click on the pixel. The Match Color window Match Color
appears.

Note: The Set White Balance
button (not shown above) appears
only for image captures that have
not yet been saved and closed.

Saturation: lﬂ_ﬂ

The window displays information about the pixel OigralColor: ||
that you selected: Reset |
Mew Colar: -
- Hue - This the actual color, as ¥ Moty Main Image . [Ty |
distinguished from others in the color x| Cancel | Hep |
spectrum. Hue is 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 hue in the color. Saturation (in the SPOT software)
is measured on a numerical scale of 0 to 100, where zero equals pure gray and 100 equals 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.

5. Set the new color. This can be done in one of two ways, depending on whether the image should
contain white:

— Ifyou 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: White Balance ...
¢ Click on OK to save the image with the new color rendition. \whits Balance
»  Click on Reset to return the image to the original color rendition. Fed  1.880
. . Greer: 1.000
»  Click on Set White Balance to set the values so that colors are BE:” £ 4
rendered correctly for future image captures. When you click on Set
White Balance, a dialog box displays the white balance values. As a Save to Setup:
default, the values are saved to the current setup. If desired, you can Brightfisldh Transmitted Light
select a different Setup and then click on OK. ok | Cancel

6. If you reset the White Balance, you can now recapture the image with
the new settings.
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Customizing Images

In addition to the image editing features described in this chapter, the SPOT software offers several options
for customizing images.

Combine Images — Add an image to or subtract an image from a selected open image. Researchers
using double and triple stained fluorescence techniques can excite one dye at a time, capture a color
image of each excitation, and then use the Combine Images feature to add the individual images
together, creating a composite image that illustrates excitation of all the dyes.

Change Pixel Bit Depth — Change from one bit depth to any of the other three options without having
to recapture an image.

Merge Images —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

Use Change Pixel Bit Depth to change the bit depth of the currently open image. To change the pixel bit
depth for an image, follow these steps:

1.

From the Edit menu, select the Change Pixel Bit Depth option. The Change Pixel Bit Depth window
displays the current Pixel Bit Depth for image.

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 bit depth
to another (24 bit 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 format before you can close it. Refer to step four for further instructions.

— Changing from an RGB (24 bit or 36 bit) color image to Change Pixel Bit Depth=H

a monochrome image (8 bit or 12 bit), requires the entry - Bits per Pixel
of color channeling information. When you select the Current: 24 (RGE)
new pixel bit depth, the color channeling information Changs to:
appears.
— Use Color Channel
Select the color channel(s) that you want to use. Select (JRed  (JGreen  (JBle
either a single color or the All Channels option, which is i) A1l Channels
the default.

l Help ” Cancel ]

+ Ifyou select a single 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 combine the red,
green, and blue values from the original image when it creates the monochrome image.

CAUTION!

If you are changing an image to either 12 bit monochrome or 36 bit RGB, you must save the image in
TIFF format before you can close it. Refer to step four for further instructions.

3.

146

Click on OK to save the image with the new pixel bit depth.
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4. If you changed the original pixel bit depth to either 12 bit or 36 bit, follow these steps before trying to
save the image to disk:

a) From the File menu, select the Save As option. The Save As window appears. The Save as type
dialog box displays TIFF Uncomp (12-bit/channel) (TIFF).

b) The Save as type drop-down box has two options:

¢ TIFF Uncomp (12-bit/channel) (TIFF) — Select the 12 bit per channel option if you want to
save the image as 36 bpp.

¢ TIFF Uncomp (16-bit/channel) (TIFF) — Select the 16 bit per channel option if you want to
save the image as 48 bpp. This allows you to edit images with Adobe Photoshop, which
cannot read 36 bpp images.

c) Enter the desired file name and location, and click on the Save button.

Subtract Image

Use Subtract Image to subtract an image from a selected, open image. Follow these steps:

1. From the Edit menu, select Subtract Image.

Edit

2. Select the Source of the image that you want to add  bekaebukaclLLCY* 1

to or subtract from the currently open, selected ~Image Source
image. The image can come from one of the & Curmently Open Document:
fOIIOWing three sources: Title: IE:'\My Docurmentz'\o Pictureshb360,jpg j
- A Currently Open Document — Subtract an p— Gequeroe liders

image from a currently open image. If the path File:

for the image you are editing does not appear in i J

the Title box, select it from the Title drop-down Sequence (dev |

!ist, which lists all opgpyirﬂages. tl)f theffirl]e is an  Database:

image sequence, specify the number of the megelD [

image in the sequence (the Sequence Index). e

Scale Factar: |1.DD :I
/ Note: It is possible to subtract an oK | Cancel | Help |
image from itself.

— An Image File — Subtract a file 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 the file. If the file is an image sequence, specify the number of the image in the sequence
(the Sequence Index).

— A Database (Windows only) — Subtract a file 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. 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 1D number.

/ Note: To subtract a database file, 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.

4. Click on OK to add or subtract the image. The combined image replaces the original.

/ Note: Subtracting an image modifies the original file. This contrasts with 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 composite image. The
Merge Images option is used primarily in fluorescence imaging when specimens have been stained with
more than one dye, and a triple filter cube is not available. In this circumstance, 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-outs illustrate the different aspects of the Merge Images dialogue:

Scale factor enables you to scale the

; . Specify any
brightness of a source image before position offset

Merge Images itis merged. (in pixels) for
the image. This

—Source Image 1

~ i 5
i Scale Factar, |1.U Of;s,et IE ref_ﬂecl:
Specify the Title: IC:'\M_I,I FicturestEitan_leafpile.jpg ¥ Eequencelndey: I » tedint © e,
sources of the  File: Position Offs&ts: merged image.
X ile: : _
IMEGES that you Mame: | J T T |— Harizontal: |D :I
are merging. : .
= Databaze: Image D: I Wertical: IU j
—Source lmage 2
& Cumently Open Document; T I Wj
Title: IC:'\M_I,I PictureshEitan_leafpils.jpg j Sequencelhders: I o i
€ File: - -
. _ I_D
I{Eme: I J Sequencelndeg:l Horizontat Z’
. I_D -
) Vatabase: mage (0 I Wertical ZI
I Source Image 3 .
(%] Currently Open Diosumett: % S cale Factor W E:isgpl’ll?r)]/eosf;ly the
Tiitle: IC:'\M_I,' PFictures\Eitan_leafpile.jpg j Sequence | ey I o scaling and
CIniE : ositionin
: | ID P g
[dEmes I J Sequenee [hdex: I tcrizarita: options for the
¢ Doigbases Imege D | Herieal source images.

™ Include Non-Overlapping Areas in Final Image IV Auto-Scale Brightness

pply | ok |

Specify whether non-overlapping
parts of the source images are
included in the combined

image. . Automatically scale the
Apply your settings to brightness of the merged
the merged image image so that it does not

without closing this come out too bright.
dialogue.
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To merge images, follow these steps:

1.

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.
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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.

* Animage 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 ID
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 (Insight 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. Annotate

Add Calibration Mark...
Add Measurement...

Ctrl+M

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.

From the Edit menu, select Add Calibration Mark. The
Calibration Mark window appears.

Select a Calibration Setup (e.g., 15x) for the objective that
you are using.

Move the 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.

5.

Using the on-screen mark as a reference, modify the
Appearance options:

Calibration Mark X

Calibration Setup:

| 40 =]

—Appearance

Crientation;
& Horizontal ™ Yertical

Line Thickness: I'I_:I

¥ Show Text

Decimals: I 1 - I
Calor... |

Fart... | 123 um

—Size
|4 ﬂ L
StarpE | Cloze I Help

a) Orientation — Check the appropriate box to select either a horizontal or vertical display for the

calibration mark.

b) Line Thickness — Select a line thickness between 1 (thinnest) and 5 (thickest).

c) Show Text — Check this option to display the calibration number in the mark. If this option is

deselected, the calibration mark is simply a line.

d) Decimals — Select the number of decimals that appear in the calibration mark number. Choose
from a range of zero decimals (1) to five decimals (1.00000)

e) Color - Click on the Color button to define the color of the calibration mark. You 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. Enter the size of the calibration mark. You can modify the size either by entering the number in 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

a two-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
Measurement window appears.

3. From the Calibration Setup drop-down list, select the setup Calibration 5etup:
(e.0.,15x) for the objective that you are using. A -

4. Select the type of measurement that you want.
— Straight Line Length — Point to point distance

Meazurement Tope:

Measurement |

measurement IHEE"':'” Area [
- Curve Length- Length of a freehand line — Appearance
— Rectangle Perimeter — Perimeter length of a rectangle . : : z
— Ellipse Perimeter — Perimeter length of an ellipse Ling Thiskness: I1—:’
— Region Area - Area of a freehand outline Decimals: |1 vI

— Rectangle Area — Area of a rectangle

— Ellipse Area — Area of an elliple Caolor... |

— Angle — Angle measurement

Note that the value of the measurement appears in the box at 123 1m

the bottom of the dialog.

—Ares
5. Move the cross-hair cursor to the point in the image capture
where you want to begin the measurement.
6. Single click to activate the drawing function. Do not hold Stan Cloze Help

the mouse button down between the measurement points.

— For a Straight 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.

— For a Curve, use the 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 points that define the angle. Single
click to mark the end point of the first side. Move the cross-hairs to the vertex, and single click
again. Move the cross-hairs to the end point of the second side, and single click. This last click
deactivates the drawing function and displays the angle measurement.

— For the Region Area measurement, use the 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 the area is not completely enclosed by the outline, the SPOT program
automatically completes the path by connecting the end point to the starting point with a straight
line.
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When you complete a measurement, the drawing function is deactivated, and the cursor changes back
to a standard arrow. At this point you can:

— Re-position the measurement number. When you position the cursor over the number, it changes
to a four point arrow. Click and drag on the number to move it to a new location.

—  Erase the last measurement. Double-click anywhere on the image to erase the previous
measurement. The cross-hair cursor re-appears for you to draw another measurement

After you have completed steps one through six, you can modify the measurement as needed, using the
Appearance options:

— Line Thickness — Select a line thickness between 1 (thinnest) and 5 (thickest).

— Decimals — Select the number of decimals that appear in the measurement. Choose from a range
of zero decimals (1) to five decimals (1.00000)

— Color - Click on the Color button to define the color of the measurement. You can either choose
from a palette of basic colors or define a custom color to provide the best display.

— Font - Define the font, point size, and appearance.

7. 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 anarrow, line, rectangle, or ellipse to emphasize a particular area in an image.
* Add a graphic stamp such as a company logo to an image.

* Add freehand lines to 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 Object 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 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.

— Ifareport object is selected, the cursor changes to a cross-hair icon for placing new report objects
on the grid.

*  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 drawing objects. Refer to the Adding Annotation Objects to SPOT Images section
(below) for more details on using the Tools dialog box,

*  The Attributes menu appears with options for specifying annotation qualities.

e The Done! menu (Windows)/Mode menu (Mac) allow you to switch back from annotation mode to
image capture/edit mode.
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- 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.

CAUTIONI!

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 Horizontal Line

ways: Vertical Line
+  Through the Object menu. object select
ough the Obj ) enu mode (None) Arrow
*  Through the Tools dialog box. To access the Tools
dialog box, select the Show Tools option on the View menu. |
The Tools dialog box, as illustrated below, displays shortcut Lz — Text
buttons to the eleven drawing objects on the Object menu: Box — M| O T L— X
Ellipse
Before discussing the individual objects, review the Rounded S 1| Image
following general procedure for inserting an annotation Box / \
object into an image: Freehand Polyline
/ Note: In some cases, the procedure varies to Polygon

fit the object’s characteristics. The specifics
are noted in the descriptions of the individual
objects.

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 a report object type (i.e., line,
text) is selected:.

— If areport object type is selected, the cursor changers to a cross-hair icon that is used to add new
report objects to the grid.
— If None is selected, the cursor is a an editing tool that is used to select and position objects.

2. 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.

— Ifyou selected a line, box, or other shape, hold down the mouse button and drag the object to the
desired size.
— If you selected any 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, etc...).
4. Once it 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 on it.
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The following sections describe each of the annotation 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 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 arrow head will point

to.
Connected Polygon — Add a closed polygon to an image. Either select Polygon from the Object menu, or click
Lines 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

Shapes 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.

Images 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.

Image - Add an image.

1. From the Object menu, select Image.

2. Left click 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.

Because the Mac edition does not yet have database functionality, Mac users will not be able to use the
° Database option. Diagnostic Instruments provides free software updates via the Web to all SPOT camera
I owners. Check the Diagnostic Instruments web site (www.diaginc.com) for the most recent update. For
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 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 W N B

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 this chapter 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 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.

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
Objects to 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.

Line Thickness Determine line thickness for the following objects: Line, Horizontal Line, Vertical
Line, Arrow, Box, Rounded Box, Ellipse, Freehand, Polygon, and Polyline.
Line=—D—"H 1. From the Attributes menu, select Line Thickness.
R D@ e 2. Enter a Thickness value between 1 and 5 pixels.

3. Click on OK.

Comee]) o=
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Colors

Colors

i Text/Lines

i~ Background/Fill

Color... l:|

Ch. 7 - Viewing, Editing, and Annotating Images

Define the foreground and background colors for all objects. Follow these steps:

1.
2.

From the Attributes menu, select Colors.

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.

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 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.

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.

Arrow Size and Direction

Head Size i’

Direction
@ Tailto Head

" Head to Tail

Cancel |

Image Border

Image [ x|
’—W Border

Thickness: |5 i’PD(els
0K I Qancell

Box/Ellipse Fill

Box,/Ellipse

s T T
I"attern

Frninnny
Cancel [ UKk
| 1] |
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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:

- Todraw an arrow starting tail first and finishing with the point
(head), select Tail to Head.

- Todraw an arrow starting point (head) first and finishing with the
tail, select Head to Tail.

3. 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.

Determine the line thickness for image borders. This option applies only to
the Stamp and Image objects.
1. Select the object.

2. To create a border around the image, click on the Border box, and
enter a Thickness value between 1 and 5 pixels..

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.
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Text Font

Font Style: Size:
[Reguiar 12

T Bell MT = [ilic 14 ﬂl
1 Bernord MT Condensed Bold 6
T Blackadder TC g Bold taiic =l s

T Book Antigua - o0 =]

Effect o
I~ Strikeout

NaBbYyZIz
I Underine Y

Text Border, Justification, and

Background
Taxt ———— E
D Baprdes
’V L= T L ’ug gl

Juslilizdlive

’V !:'Lfﬂ (-_) Cennler URiU'Il
Rarkqronnd

’7 ) Tr cnizpar e, 0 D

Ccancel | [ ok |

Stamp Image

Stamp Image

Cancel

Editing Annotation Objects

Define the appearance of the text for the Text, Image Date, Image Time,
Image Title, Image Memo objects.

1. Select a Font, a Font Style, and a point Size. The Sample box
displays a preview of the font.

2. Define any Strikeout or Underline effects.

3. Click on OK.

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.

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.

Once you have annotated an image, you can edit the annotation objects as needed. There are three ways to

edit objects:

*  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 Annotation 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 on the report object - Right 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.

You can also move and size annotation objects:

« To move an object, left click on it and drag the item to a new location. When you drag the item, the
cursor becomes a four pointed arrow.

» Tosize an object, left click on it and drag the handles to resize the object as needed.
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The following sections describe the available editing options.

Undo

Bring to Front
Move Forward
Move Backward
Send to Back
Cut

Copy

Paste

Clear
(Mac)

Select All

Duplicate

Delete
(Windows)

Delete All

Set Position,
Alignment, and
Size

158

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.

Remove the selected annotation and place it on the clipboard.

Copy the selected annotation clipboard.

Place the cut or copied annotation from the clipboard into the image.

Delete the selected annotation object(s).

Select all annotation objects.

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.

Delete the selected annotation object(s).

Delete all of the annotations on the image.

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

Position, Alignment, and Size

ObjECtS. — Position
Horizontal: IAIign Right Edges j Left: |
The Position options enable you to: Vertical: | lign Top Edges Elf 16 |
«  Align top/bottom edges of multiple o
obj?ects.p g P Harizontal: |5 pecify width | widh |
. . . Wertical: Set bo Largest Height Hefatit:
«  Align left/right edges of multiple siea e e |

objects.

LCancel |

. Align the centers of multiple
objects.

. Center an object(s) on the page.

. 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 the to smallest or
largest object’s in pixels.
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Memo

In the SPOT software, you can attach a memo 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 the image.

/ 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
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 the image in either TIFF or

JPEG format.
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Ch. 8 - Using SPOT Databases

SPOT's image archiving database features are not yet available for the Mac version of the program. As

from Diagnostic Instruments’ web site, www.diaginc.com. Check the site periodically to determine the

@ soon as this functionality is available, you will be able to download the updated version of the software

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.

/ Note: If you are using SPOT databases from an earlier version of the SPOT software (2.1 or
earlier), you will need to convert the old databases to work with the latest version of the
software. Refer to Appendix E: Converting Previous Version SPOT Databases for detailed

steps.

This chapter is divided into the following sections:

e The Database Menu

e The SPOT Sample Database

e Creating and Modifying Databases
e Searching Databases

The Database Menu

The Database menu contains all of the options for accessing,
creating, modifying, and searching SPOT databases. When you
first open the SPOT program, only the first two options, New and
Open are active. The other options remain inactive (grayed) until
you either create a new database or open an existing database. In
addition, Edit Database Record does not appear on the menu
unless a database image is open. Each option is described below.

* New - Create a new SPOT database. Refer to the Creating
and Modifying Databases section for details.

e Open - Open or delete an existing SPOT database.

New...
Open...
Close

Passwaord...
Fields...
Preferences...

Search...

Edit Database Record...

/ Note: Only one database can be opened per session. If you try to open a second data-base,

the program prompts you to close the open database.

e Close — Close a SPOT database.

» Password — Define a password to protect a SPOT database.

e Fields — Define the text and numeric fields, look-up lists, and default options for your database.

»  Preferences — Define the location and format of the image files in your database.

»  Search — Define parameters for database searches.

» Edit Database Record - Edit information associated with a database image, including field data, time

and date information, file save location, and memo text.
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The SPOT Sample Database

For your reference, a fully functional sample database is included with your software. We recommend that
you browse through this database to familiarize yourself with the features and functionality. The following
section is a “visual tour” of the SPOT Sample Database.

Open the SPOT Sample Database
1. From the Database menu, select Open. The

SPOT program prompts you to select the

Bryandbi

database . SPOT Sample Database
Delete |
2. Select SPOT Sample Database, and click on gancal |

Open. SPOT prompts you for a password.

3. Do not enter a password. Click on OK. You Database Pa m

can define a password at a later point, as

explained in the Setting up the Database Password: ||
section of this chapter.

Note that the SPOT database icon appears at the

bottom of your Windows screen, indicating that the ok | _ancel |
database is open.
#2 SpotData...

When you save an image to a SPOT

View the Database Structure database, you are prompted to enter

information for these fields.

From the Database menu,select Fields. -
The Database Fields window Database Fields m

illustrates the different types Database: SPOT Sample Database
of fields that you can define for Text/Numeric Fields: Reguired Tie Text Numeric
a SPOT database: i patient name! ~ ird & «

2 Ipat\entID: i~ r = o

Enter Text/ —
Numeric fields 3 Ihmghtmches: I~ u o «
4 Iwelghtlbs.: 1”3 o o ~

Lookup Fields:

1 Isampletype: I~ v ltems... |
Enter Lookup 2: Iphysician: v r ltems... |
(multi-value) -
B 3. |hospital v r ltems...
fields ! 4'
4 IIabtechmcian i~ I ltems... |

Click on Items to define the list
Click on Default Values items associated with a lookup field.

to define information that
will appear as a default

Default Values..

for a database field.
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Click on the Items button for the
Sample Type lookup field to
view a list of the sample type
options for the SPOT Sample
Database.

From the Lookup Field Items
window, you can Add, Modify,

or Delete items in the lookup list.

Lookup Field Items

[ atabaze:
SPOT Sample Databaze

Ch. 8 - Using SPOT Databases

(]9

— Lookup ltem
zample bpe:

Items:

arterial cell:

colon

hwhbrid circuit
integrated circuit
metallurgical
mozquito

pollen

printed circuit board
rock,

zkin

[ o
[ ok

Cancel

FlEH

Help
Add...

[ mdifiy..

[elete

View Database Preferences

From the Database menu, select
Preferences

The Preferences window is the
starting point for defining:

» Image file/database location
* Image file format
*  Thumbnail save options

Refer to the Defining File and
Save Preferences section of this
chapter for details.

Database Preferences X |

Database: SFOT Sample Database

—Image Files Saved to

Fath: IC:\SthCam\DBImages
YSPOT Sample Database

Current Image File Locations... |

—Image File Format

Format |TIFF JPEG =] PEG ey [0
¥V Save Image Thumbnails
(0] I Cancel | Help |

Search the Database

From the Database menu, select Search.

The Database Search window allows you
to:
»  Define search and sort parameters

»  Save a specific set of search
parameters

»  Choose display options for search
results (i.e., tabular or thumbnail

display).

Refer to the Searching Databases section
of this chapter for details.

Database: SPOT Sample Datahase

i Load Save

—Search Conditions

Database Search

Add...

Modify.
Delete

i~ Ordlar by

Show Results as—

add @ Table

odify.
T " Thumbnails

Delete

Search I

Cance| Help
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The SPOT Sample Database

Click on Search. Clicking on Search without entering any conditions results in a display of all the records

in the database:

Database: SPOT Sample Database

Click on Show
as Thumbnails

Number of Matches: 10 Database eld
atient name: atient [D

Database 1
Record 2 Robert Mack 9687-65-4321 69.0
El hary DePalma 567-34-9812 B1.0
ololbioli= 4 |JohnPizzo 103-45-7391 £5.0
O a recorad 5 Donald Parent 490-67-2640 B7.0
o ed 5 Daniel Rinal 951-34-2398 GE.0
Wk Fobert Hicks 778081121 76.0

KIS

to switch to a
thumbnail display

Show as Thumbnails |

height inches: Edit I
150.0 |
140.0 Delete
176.0 —I
180.0
153.0 Delete Al

2800 =
2

Mema: |All the colon cells look normal.

= Image Thumbnail - double-
click here to view/edit
o the full-size image.

Close |

Search Again... |

Save an Image to the Database

Open an image file, and from the File menu, select Save to Database:

Save Image to Database

Database: SPOT Sample Database
—Date/Time
Diate: Tirne: |1:ED:DE AN P

—Fields

patient name:

patient I0::

height, inches:

weight, lbs.:

sample type:

physician::

hospital::

lak technician:

Memo... |

Ldldldld = 2 4 4

o]

Cancel |

Help |

All of the required fields must be entered before the image can be saved.
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Creating and Modifying Databases

The following sections outline the details involved in creating and/or modifying SPOT databases.

e Setting Up the Database

«  Defining Database Fields

«  Defining File and Save Preferences
e Saving Images

» Editing Database Image Records

* Moving Existing Database Images

Setting Up a New Database

The initial set up for a new database consists of two steps:

* Naming the database (required)
»  Defining a password for the database (optional)

Note: If you do not define a password during the initial 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:

New Database [ x|

1. From the Database menu, select New. Neme: [New Dotoiase 1

™ Require Password

FPassword Ii (1-10 chars)
3. Define a password for the database, if needed. Follow these Enter Again

Steps QK | Cancel | Help |
a) Check the Require Password box. The Password and

Enter Again boxes are activated.

2. Enter a Name for the database.

Database Preferences m

Databagse: New Database 1

c) Re-enter the password. e Al S

b) Enter a 1-10 character alphanumeric password.

Path:  [C\ZPOTCam\DEImages _|
4. Click on OK. The Database Preferences window Witz Ditickorsn
appears At thIS pOInt, yOu can. CurrentImage File Locations |
— Define the database preferences. Refer to the next - Image File Format
section, Defining File and Save Preferences, for Fomat [TIFF Uncompressed =] JEG sl [ =
details.

¥ Save Image Thumbnails

- Click on OK to skip defining Database (oK | concsl | tHep |
Preferences and proceed directly to defining the

database fields and lookup lists (i. ., the Database [N TSI %]

Fields window). Refer to the Defining Database

Database:  Mew Database 1

Fields section of this chapter for details. :
Ve NIFETE Rl Fequired Title Text MNumeric
1 O ©H © @
/ Note: Database Preferences can be o rr e e
defined/modified at any future time 3 H © © @
by selecting the Preferences option 4] H © @
on the Database menu. L it
1 I I [m ltems.
21 I I | i ltems
3 I i = ltems
4 I i = ltems.
Default Values

Ok I Qaﬂce\l Help |
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Defining File and Save Preferences

Before saving images to a database, you should specify your file and save preferences for the database.
This includes:

» Location and path for database images Database Preferences E

*  Image file format
*  Thumbnail save preference

Database: Bryan's database

—Image Files Sawvedto
All of the file and save preferences are defined Path:  [C:\SpotCam\DBImages =]
from a single point, the Database Preferences HEIRE S GRliElEE
window. The Database Preferences window Gt g Fls Lessisms,. |
automatically appears when defining a new
database. If you want to define the file and save ~Image File Format
preferences at a later point, select the Format [Windows Bitmap =l pEG ausiyfion =]

Preferences options from the Database menu.

¥ Sawve Image Thumbnails

Storing Archived Images - An ok | cancel |
Important Consideration

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. One option for storing images locally is to use the new 2 Gb Jaz drives. Another
alternative, if you are on a network, is to designate network space on a server. For more details on storage
planning, contact your MIS department or a qualified computer or network specialist.

Location and Path of Database Images

SPOT databases are structured so that the database Image Files Saved to
and the images stored in that database do not have
to reside in the same location. This structure
allows you to keep the relatively small database
program files on your hard drive, while storing the Ty e —
larger image files in a different location. The name
and location of the database - SPOT Sample Database in the illustration above - appears under the path

for the database images; it cannot be changed from this window. The database always resides in the default
location, C:\SpotCam\DBImages. Although the default location for image files is also
C:\SpotCam\DBImages, we recommend that you define an alternative location such as a Jaz drive or a
network 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, defining unique

Fath: IC:\SthCam\DBImages
YWSPOT Sample Database

volume labels for each disk provides a reference so that you can Geneal | Todls | Shaing | Conpression|
conveniently access images in the future. iy e R
To define a volume label for a disk, follow these steps: e e

M Used space: 41,433,088 bytes 39 50B
I Free space: 58,998,784 bytes 5B.2MB

1. Ensure that the ZIP or Jaz disk is in the drive.

2. From the Windows 95/98/NT Explorer, single click on the ZIP
or Jaz drive icon.

Capacity: 100,431,872 bytes 95.7hB

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 a view similar to that in the piiveE

illustration at right, click on the General tab.

4. Enter a name in the Label box. For ease of reference, you 0k | Cancel Eenly
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should name the volume so that it tells you both the name of the database and the disk number.
5. Click on OK.

6. Write the volume label on the ZIP or Jaz disk. This way, when you search a multi-disk image
database, and the program prompts you to enter the disk number, you will be able to find 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
Locations button to display the location of the

Database Image File Locations
Databaze:  SPOT Sample Database

saved image files and change the location and/or ] Wiz
volume label for the disk. The Database Image —
File Locations window appears. e

To change the File Path and/or the VVolume label,
either double click on the File Path/VVolume
information, or select the information and click
on Modify. The Image File Location dialog box el o

appears.
% Cloze | Help |

From this window you can:
« Enter a new location for the database images in the Path box; or, click on the button next to the Path
box to browse for a new location.

»  Enter a new Volume label for the disk.

Image File Format

From the Preferences window, you can define the graphic format of the images saved to a database. There
are five options:

e Windows Bitmap

* JPEG (allows for image compression)

» JPEG2000

e MacPICT

e TIFF Uncompressed

* TIFF JPEG (allows for image compression)

Windows Bitmap is the default option.

Image File Farmat

To define image file format, select one of
the formats from the drop-down list.
Selecting either the JPEG or the TIFF

JREG Dol 50 =

Bitrmap

Format; I'W'indcuws

HRa [[g[m[n

Itmap

JPEG option activates the JPEG Quality ¥ Save|JPEG

box. This option allows you to compress JPEG 2000

images (i.e., lower their resolution) so that tac PICT Help |
you can save disk space in cases where HEE E;EEmP’ESSEd

high resolution images are not needed.

To define JPEG Quality, select a value between 1 and 100:
» Avalue of 1 represents the lowest resolution and the smallest file size.
» Avalue of 100 represents the highest resolution and the largest file size.
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Thumbnail Save Preference

Determine whether you will Save Image Thumbnails for the database. The Save Image Thumbnails
option saves a thumbnail of each image in the database. This allows you to visually browse through the
images in a database. You can also open a database image from a thumbnail.

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
The Database Fields window is a centralized point for defining DTt:;NmNFWin S
the details associated with a database. There are three processes o
associated with the definition of database fields: I - 2 v o
3 o | fof (ol
»  Naming and defining Text/Numeric Fields — The * SR
textual/numeric fields that you define represent the data you e N
want to be associated with an image. Typical text fields 2 r r _mm
include patient name and ID number. Typical numeric fields s r [ tem
include height and weight. «f o r | tem
Detault Values

* Naming and defining Lookup Fields— Lookup fields also
represent data that you want to be associated with an image. o | _gowe | Hetp_|
Lookup fields are used in cases where the data item has a
limited 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 a list, 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 a field. This helps you to avoid multiple entries of the
same item when numerous images have the same data for a particular field.

Text/Numeric Fields

To define a textual/numeric field, follow these steps.

1. Onthe Database Fields window, enter the Text/Numsric Fislds: Required Tile Text Mumeric
name of the field in the Text/Numeric Fields r r c

1: I
box. You can use up to 30 alphanumeric 2 | r r o r
characters. Entering information in the box 3 | o - e
activates (un-grays) the four variables to the s | o e e

right of the box.

2. Define the four variables associated with each field.

Required — Check (click on) the Required box to make the field a required entry when saving
images to the database. When this box is checked, images can not be saved until the field has an
entry.

Title — Check the Title box to ensure that the data from the text field appears in the title of the
image window and under any thumbnail of the image.

Text — Click on the Text button to define the field as a text field. This is the default setting for the
field type.

Numeric — Click on the Numeric button to define the field as a numeric field.

User Guide to the SPOT Camera 169



Creating and Modifying Databases Ch. 8 - Using SPOT Databases

The field type (i.e., text or numeric) is important in terms of how the program searches the database.
Text field searches look for textual strings of information while numeric field searches look for a range
of values. So, a database field that contains numbers should not automatically be defined as a numeric
field. For instance, if your field is a number such as a patient 1D, it should be defined as a 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 _
Loakup Fields:

Defining a Lookup Field consists of three 1|
actions:

lterns...

a ltems...

*  Naming the Lookup Field
»  Selecting the Required and Title variables 4
e Creating the items in the Lookup Field list

lterns...

o)

143

O o O O
O O O O

lterns...

The SPOT database allows you to perform these actions in different orders, depending on your situation.
Consider the following scenarios:

* You 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. You know ahead of time which Lookup
Fields you want to define, and you also know all of the items that 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
the items in Lookup Field list.

e Youare an end user and know which Lookup 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:
1. Enter the name of the first Lookup Field.

2. Select the Required and Title options.

— Required - Check (click on) the Required box to make the field a required entry when saving
images to the database. When this box is checked, images can not be saved until the field has an

entry.
_ ) Lookup Field Items
— Title — Check the Title box to ensure that the data from Database:
the text field appears in the title of the image window BLWC":'S .
. . — Lookup ltem
and under any thumbnail of the image. Blood Type Concl |
You can also leave one or both options unchecked. fiens) 5
If you do not want to enter the Lookup Field list items at this —
time, you can enter any remaining Lookup Fields and click on i |
OK to save the database. Doz |
3. Click on the Items button. The Field Lookup window
appears with the name, as shown at right.
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4. Click on Add. The Lookup Item dialog window Lookup Item E
appears for you to enter the Lookup List item. fom: [+
5. Enter the name of the Lookup List (e.g., A +) item in the o% | Cencel |

box.

6. Click on OK. The program returns you to the Field
Lookup window. In the illustration to the right, the L°°k"'P Field Items
user has added the A + item to the Blood Type Lookup Dalabase:

-
Field (Lookup List) . —IEZE:: ltern il

From the Field Lookup window, you can: Blood Type Cancel
. . . Items:
—  Click on Add to add additional items to the Blood v — Help |
Type lookup list.
—  Select a lookup list item and click on Modify to [ea.”
edit the item or Delete to remove the item from the Dielete |
list.

— Click on OK to save the lookup list and the
associated items. The program returns you to the
Database Fields window.

7. Follow steps 1-7 to enter additional Lookup Fields.
You 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. The values that 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 the image. To enter Default Field Entries [ X

default values for a field, follow these steps:

1. After you have defined your text/numeric Field: Use: yaoe Valso.
and lookup fields, click on Default I~ patient name: A |
Values (at the bottom of the Database B i o & |
Fields window). The Default Field I height inches: e oo
Entries window appears, as shown at - weight Ibs - e e
right. Unless specified, the SPOT  sample bpe: e e r|
database uses the Last Value for each - hvsician e e | T
field. To change this default for a Field, FIVEEEE
check the box next to the field name. e oo [
Checking the box activates the Use: SR EE ]
option. ,TI Cancel | Help |

2. Select the option that you want:

— Use: Last Value
When saving an image to a database, 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 the image that you are saving. Thus, if you select Use: Last for the physician field, and you
select Dr. Jarvis for the first image, Dr. Jarvis appears in 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.

— Use: 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.
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To select the Use: Default option, click on the Default button for the field and enter/select the
default entry. Click on OK to save the settings.

If you do not specify a default value option for a field, all of the fields must be entered/selected each
time an image is saved to the database.

Saving Images

Once you have acquired the images that you want to store in your database, the SPOT program makes it
easy to save the information. To save an image to a database, follow these steps:

1. From the File menu, select the Save to Database Save Image to Database Ed
option. The Save Image to Database window Datsbass  SPOT Sample Database
appears. The program automatically displays the date Date/Time
and time that you first saved the image. This Dot [EEEE e [1503 CoaM © M
information can be modified as needed. Fiakds
/ Note: When you save an image to a ﬁ:ﬂ : :
SPOT database, the program auto- : m | N
matically creates an image ID that is w
stored in the image path folder. This W, b ! i,
is a reference number that the prog- semple ype:- ! =l
ram uses to access images and asso- B ! =l
ciated data. Lt ! i
Jiab technician | =l
2. Enter the information associated with the image in the w
database fields. [0k ] G| Heo |
— T next to a field indicates that the field is
Textual.

— N next to a field indicates that the field is Numeric.

To enter data for a lookup field that is not contained in the drop-down list options, simply type the
information into the field.

/ Note: If you defined a data field as Required on the Database Fields window, the program will not
let you save the image without the information.

3. Click on the Memo button to associate a memo 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 on OK at the Save Image to Database window. If you entered a lookup 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 on Yes to add the new item to the lookup list.
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Editing Database Image Records

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.
2.

Ensure that the database is open.

From the File menu, select Open Database
Image. The dialog box prompts you to enter
the Image ID. If you do not know the Image
ID, you can search the database, as described
in the Searching the Database section that
follows.

Click on OK to open the database image.

From the Database menu, select the Edit
Database Record option. The Image
Database Record window appears.

Change the Date/Time settings as needed.
Use the following format:
mm/dd/yy.

Edit the Fields data as needed.

— For the text and numeric fields, simply
enter the new data.

— For the lookup fields, either select an
item from the drop-down list or enter a
new 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 Memo, enter the information, and click
on OK.

Open Databa...
Image 1D: ||

D atabase:
SPOT Sample Database

LCancel |

Image Database Record

Databaze: SPOT Sample Databaze

Date/Time
’7 /6495 Time: |9:45:DD o A CPM
 Field:
patient name:: IDanieI Rinal T
patient 1D:: |951-34-2398 T
height. inches: IBE.D M
weight, [bs.:: |1 R30 M
sample type:: Iskin d
physician: |Dr. Solinski =
hozpital: IBotsford d
lab technician:: IJames Kochanski d
Mema...
— Image |nformation
Image 1D: 7
File Location:  C:ASPOTCam%DEImages\SPOT Sample Databaze
Wolume: Madify... |
Image Format:  TIFF JPEG 24 bpp
Size: 1929582 bytes

QK I Qancell Help |

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 a new file location, you would need to modify
the record to reflect this.

8.

9.

10.

11.
12.

To modify the location/path information for
a database image, click on Modify. The
Image File Location window appears.

~

Image File Lacation

Path: IE: “SPOTCam DBImages\SPOT Sample D atabase

Wolume: IDEMDF‘CI
[1]:8 I

LCancel I Help I

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.

Click on OK at the Image Database Record window to save the changes.

4

Note: The image 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 is your computer’s hard drive —
C:\SpotCam\DBImages (or wherever you installed the SPOT software). To move images in a database
from your hard drive to a removable storage medium such as a zip disk or a CD, follow these steps.

1. Determine the file space needed for the database images.

a) Open the Windows Explorer.

2] UL UL L

=-1 SpotCam 00000037 bmp
b) Navigate to the database image files. In the | -0 Blgdimgs [£100000038.brrp
example at right, you can see that the image files e Dotmaes ooy e
associated with the Histology SPOT database are N istolocy N 00000042 o
located in the C:\SPOTCam\DBImages\ | CISPOT Sample Datava [ BO000004E o
Histology directory. Note that the status bar at the ::8 ;':;Z'gi 00000046 brrp
bottom of the screen displays the number of objects |~ = e-men -l 100000048 b

in the Histology folder (45) and the disk space used ;750 5 2018 (D1 e spce 19660

by these objects (58.2 MB).

2. Define the volume label for your zip disk.

In some cases, you will be able to store all of a database’s Removable Disk (D:) Properties [?] ]

images on one disk. At a future point, you might want to add Genzal | Toals |
additional images to the database that will not fit on the same =) Leber [EEED
disk. Defining a volume label enables you to access SPOT TR —————
databases that span more than one Zip disk (or any other
removable media). To define a volume label, follow these B User spece BIZ4P2byies  553ME
StepS . Free space: 94,310,400 bytes 89.9MB
a) Insert the Zip disk (or other removable media) in the Capacity 100491072 bytes - 95.7ME
drive.
b) In Windows Explorer, right click on the drive letter for
the Zip disk.
Drive D
c) Select the Properties option. You should see a view
similar to that shown at right. If you do not see the pie

shape, click on the General tab. ok | cemea | e |

d) Enter a name for the VVolume Label in the Label box. You should use a name that indicates both
the name of the database and the disk number (e.g., HISTO1).

e) Click OK.
f)  For future reference, label the disk or CD.

3. Move the database images to the Zip disk.
a) Ifitis not already open, open the SPOT program. B Wty

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 Locations window displays the 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\DBImages\Histology.

[ ] Goncal | Hap |
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e) Either click on the square box next to the file 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).

f)  Click on the Create New Folder

tab, as shown at right. Select Folder EHE
_ in: =1 Removabla Disk (D ol =i BT

/ Note: If you simply enter the m?f”" _ l__'_ I 2o _J>].v IT,Jﬂr el
Path D:\Histology on the B A lvsiing o

Image File Location dialog
(above), the SPOT program
will not create the folder.
You must create the folder
manually, either from the

Windows Explorer, or from
the Select Folder dialog. [ Seec | concal

g) Enter the name of the new folder, e.g., Histology.

h) Click on Select. The Image File Location dialog reappears.

i)  Enter the Volume label that you defined for the Zip disk in step 2, e.g., HISTO1
j) Click on OK. The Database Image File Locations window reappears.

k) Close the 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:\SpotCam\DBImages\Histology. Unless you change this setting, new images added to the
database will still be saved to this location.

I) Click on OK.

4. From the Windows Exp

File |EE0 View Tools Help

5. lorer, cut and paste the image(s) from the Stz Undo Rename =
original location (e.g., APl eyt Ctri+X B CN”"‘E"‘E of C\SpotCam\DBim agestistology
. - ame

C:\SpotCam\DBImages\Histology) to the Copy ctri+C 00000001 orp
new location (e.g., D:\Histology) poste e £00000002 brrp
I : Paste Shortcut 00000003, bmp
a) Navigate to the SelectAll UL A 38833882 EQE
C:\SpotCam\DBImages\Histology Invert Selection 00000006 orp
folder, and click on Histology. -0 Database #0000000% bmp
00000010 bmp
H Iy [ 00000011 bmp
b) From the Edit menu, choose Select @ 5POT Sampis Databel B 90000012 e
All. @ Virology £ 00000013, bmp
. 23 FlatFids 00000016 bmp
c) Cut the images [Ctrl X]. 23 Reports £ 00000017 brmp

d) Click on the D:\Histology folder.
e) Paste the images [Ctr] V].

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 you 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 details on entering
search conditions, refer to the Searching
Databases section below.

2. 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 one image at a time for editing.
The Image Database Record window appears.

Note: You can also access
the Image Database Record
window by opening a
database image (i.e.,
File>Open Database
Image) and then selecting
the Edit Database Record
option from the Database
menu.

3. Note down the Image ID number — the first
item in the Image Information section.

4. Click on the Modify button. The Image File
Location dialog appears.

5. Enter the Path and Volume information as
described in steps 2d — 2i above.

6. Repeat steps two through five for each image

7.

defined in step five.
Searching Databases

The SPOT program offers a robust, yet easy
to use database search function. The
Database Search 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.

Ch. 8 — Using SPOT Databases

Images [X]
Database: SPOT Sample Database
Numberof Matches: 12 Show as Thumbnails
patient names patient ID: height inches weight Ibs [[Esn |
I . 1rondo Kalrabi B3 71.0 750 _
2 Dianiel Rinal 951-34-2398 660 1830 E
3 |dasceda sadf 450 456.0 il Delet
4 Diane Green 334-67-9876 620 1100 E ﬁl
3 John Pizzo 108-45-7391 65.0 1760 rl
6 John Fowland 123-45-6789 720 2500 d  Delew Al
7__|Many DePalma 567-34-9812 61.0 140.0 ' i‘
) FiobertHicks 778-98-1121 76.0 2800 i
E] FobertMack 987-65-4321 690 1500
10_||Steve Jais 490-87-2640 67.0 1800
11| Trudy Stenoway 254687 67.0 1250
12 Jwilliam Davis 284-65-3032 67.0 1600
K]
Memo =
I]
Close
Image Database Record
Database: SPOT Sample Database
Date/Tim
’7 Date: Time: [3:36:00 ~AM & PM ‘
~Fields
patient name Armondo Kalrabi T
patient ID: 568-24963 T
height. inches:: /1.0 N
weight, Ibs 175.0 N
sampls type: Iskm ﬂ
physician |Dr Solinski d
p— [North Oakland Medical Center [+
b technician, [Leven Koting =
temo
~Image Information
Image ID: 12
File Location: C:ASPOTCam\DBImages\SPOT Sample Database
Wolume: hdoicify
Image Format:  TIFF JPEG 24 bpp
Size: 1492803 bytes
0K I Cancel Help |k

that you want to move.

From the Windows Explorer, cut and paste the images from their original location to the new location

Database Search

Datshase: SPOT Sample Datahase
. Save..
i~ Search Condition
Add
Modify...
Delete
—Order b Show Results as—
add * Table
Modify.
 Thumbnails
Delete
Search | Cancel Help
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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.

Select the database field that you want to base the [ Zlge jKesale(111s]]

search on. The left drop-down box contains a list Bl
of all the textual/numeric and lookup fields that
you defined for the database. In addition to the
fields that you defined, the Date associated with
the image and the Image ID appear in the list.

Ils

OK I Qancell Help I

lab technician:
Image [D

Select the criteria for the search from the center
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 Iis equal to j
is not egual to

is hot

is hefore iz lessthan

is on or hefore is less than or equal to

is after is greater than

is on or after is greater than or equal to
is bhetween 1 iz hetween

is not between is not between
ig one of is one of
is not one of

Text Lookup

doesn't begin with is one of
containg is notone of
doesn't contain

is like (use* and )

is notlike (use*and 7 f
is one of

iz notone of

Enter the final search parameter in the right hand box. This entry will vary according to the search
criteria that you selected. For Text and Numeric field searches, you are required to enter the
information, while for Lookup field searches, you can select from a list of the lookup items

For Text fields, asterisks (*) and question marks (?) can be used as “wild card” characters with the is

like and is not like options.

— *-The asterisk 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 patients with “smith” in their name, you can enter *smith*.
This search will bring up names such as John Smith, Jane Smithfield, and Joe Hammersmith.

— ?- The question mark wild card tells the program that any single character can be used where the
question 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
conditions in the box.

After you have entered a search condition, you can:
— Click on Add to add another search condition.
— Select a condition and click on Modify to change it.
— Select a condition 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

. . Order b Show Pesults as
After you have defined the search conditions, the —
Order by options allow you to set the display e [
order of the search results. T € Thumbneils

To order search results, follow these steps:

1. Click on the Add button to the right of the Order by box. The Record Ordering
Record Ordering window appears. & Ascending

k i Descending

EE |

2. Select from the list of drop-down list options to determine how
the database search results will be ordered. In addition to the
database fields that you defined, the options include Date/Time
and Image ID.

patient narne:
patient 1D:
height, inches:
weight, lbs.:
zample bype:
physzician:
hospital:

lab technician:
Image |0

3. Check either the Ascending or Descending option;

— Ascending lists display results beginning with the lowest
value and progressing to the highest value.

— Descending lists display results beginning with the highest value and descending to the lowest
value.

4. Click on OK. The options that 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 a condition and click on Modify to change it.

— Select a condition and click on Delete to remove it from the search.

5. Choose the display options. Refer to the next section for details.
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Displaying Search Results

The SPOT software allows you to display database searches either in tabular form or as thumbnails. From
the Show Results as box, select either Table or Thumbnails. When all the search conditions have been
entered, click on Search. The following sections detail the display and editing functionality.

ShOW ReSUItS aS: Table sF’DTSampIEDalahase m
Display the search results in a table. From left to right, ~|tunt=eteere: 1 [Smoe el
the column headings for the table are: ;
*  The user-defined database fields e
i Date/Time Diete Al
* Image ID
* Image Format
* B|t5 per PiXeI ;lﬂjthecn\nn cells look normal. I=| 'ﬂ
»  Size (in bytes) &
=
The illustration at right shows a search that resulted in o Ty

one record.

From the table window, you can:

* Open a database image — Select the database record item, and click on the thumbnail at the bottom of
the window. The image opens for 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 record — Select the database record item and click on Delete.
* Delete all of the database records - Select a database 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.
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180

Show Results as: Thumbnails A Results of search on Database: SPOT Sample Data... l[=IE3

Display the search results in the form of image £
thumbnails. The illustration to the right shows the

thumbnail view of a database search that produced Treee T W R SlmE | e

eleven records.

sssss metallurgical

w [ Wi

cccccc

Double-click on a thumbnail to open an image
for viewing or modification.

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

—  Select an image.

— Open a database image.

— Delete an image from the database.

— Print an image.

— Edit Database Record -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 Image to Report Template — Add a database image to a selected report template. 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 Ch. 9 - Reporting for more details.

— 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.

Saving and Reusing Search Criteria

After you have defined the search and display parameters, you can save that set of criteria to be used for
future searches on that database. Once saved, you can then reuse the search criteria clicking on the Load
button.

To save a search, follow these steps:

1.
2.

Enter the search and ordering parameters.

Database Search

Click on Save. The program prompts you to Detiase: SPOT Sample Database
name the database query. Save
~— Search Caonditio
Name the query' hDua;z\T;l”.D; l.ﬂnfé?gﬂfd, Critiendin, North Omkland Medical Center AND Add..
. ) . physician: is nat Dr. Jarvis
Click on OK. At this point, you can: B
— Run the search by clicking on Search. [oee |
—  Close the Database Search window and
reopen the search at a future time. Ordert e —
Date/Time Desc Add,
To reopen the search at a later time, click on the o
- |  Thumbnails
Load button, and select a search (.qry) file. Delee Trimerat
Click on Open. The Database Search window — — =

displays the parameters for that search query.
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Searching Databases

Editing Database Image Records (from a search)

The SPOT program provides two ways to access and edit database image records:

Via the Edit Database Record option on the Database menu
Via the 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:

Accessed via the Database Menu

Accessed via a Search Results Display

Modify date/time, database field entries, image memo, and file/path information.

Modify the database record for the open image

only.

Modify the database record for any image in the

database.

Edit the database record only.

Edit the database record and/or the image itself.

To edit a database image record from a search
results display window, follow these steps:

1.

Open the Image Database Record window.

— If your results are displayed in a table,
either double-click on the record in the
table, or select the record and click on
Edit.

— If your results are displayed as
thumbnails, right-click on the thumbnail.

The Image Database Record window appears.

Notice that navigational arrows appear above
the thumbnail.

Change the Date/Time settings as needed.
Enter the information in mm/dd/yy format

Edit the Fields data as needed.

—  For the text and numeric fields, simply
enter the new data.

Image Database Record

Database: SPOT Sample Databasze

14] <> |p1

Date/Time
’7 Date: (IREEEE Timne: |9:4D:DD o s CPM ‘
I FIE|d -
patient name:: IHDbert Mack, T
patient [D:: I98?-BS-4321 T
height, inches: IBS.D M
weight, Ibs.: J150.0 N
zample type:: |P0"9n j
physiciar: IDr. Jarviz j
hozpital: IBeaumont, Royal Dak d
lab technician:: IBi" Grammatico d
Mema...
— Image Information
Image 10: 2
File Location:  C:ASPOTCamiDEImageshSPOT Sample Database
iatemies Modi.. |
Image Format:  TIFF JFEG 24 bpp
Size:  BOB201 bytes
’TI LCancel | Help |

—  For the lookup fields, either select an item from the drop-down list or enter a new 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 a new file location, you would need to modify the record to reflect this.

5.

To modify the location/path information for a database image, click on Modify. The Image File

Location 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.
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8. 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.

— To save the changes and return to the search results display, click on OK.

— To edit 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 a time through the AIRILALY
database.
¢ Use the left arrow to go back to the first image in the database. }

¢ Use the right arrow to go forward to the last image in the database.

9. Repeat steps one through seven to modify additional image database records.
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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 is divided into the
following sections:

*  Overview: The SPOT Sample Report.
»  Creating a Report

* Running a Report

» Distributing Reports

Overview: The SPOT Sample Report (Windows)

When you create a report in SPOT, you are building a template 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. In this case, you could define different templates for different parts, such as Part A Analysis
Report, Part B Analysis Report, etc...

For your reference, a fully functional sample report is included with the SPOT software. This report can be
used:

* Asanintroduction to SPOT’s reporting features
* As a basis 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.

a. From the Database menu, select Search. The
Database Search window appears. Do not
enter any search conditions at this point.

b. Inthe Show Results as box, select
Thumbnails.

c. Click on Search. The search results display.

d. Click on the John Rowland colon thumbnail
to open a database image to report on.

3. Open the SPOT Sample Report. From the File

menu, select Open Report. The Open window
appears for you to select the file. The file path
and name for the SPOT sample report is
C:\Spotcam\sampleDBreport.rpt.

Overview: The SPOT Sample Report (Windows)

Database Search

Database: SPOT Sample Database

i Save. |

~ Search Condition:

Add

Madify... |
Delete I

i~ Order by

Show Results as

Add..
Modify...

Delete

% Table

€ Thumbriails

Cancel Help

Search I

The report appears in a new 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

Header
Area 2

When you open the
SPOT Sample Report

Static
Image

=Staticlmage 2=

(or any SPOT rpt file),
you are actually

PATHOLOGY REPORT

opening a template of <DBTextMumFIdEntry 1-
user-defined report <DBTertiNumFldEntry2-
objects that the program <D TextiNum FidEntry3-
uses to create the report <D BText/NumFldEntry 4
output. The call outs on <DBLackup FldEntry1 - 15
the foIIowing <DBLookupFIdEntry? - 13
illustration of the SPOT <DB LookupFldEntry3- 1>
Sample Report template <DBLockupFidErtryd- 1> J

identify the different
objects Static
used in the Text
design of this report.
Refer to the Defining
Report Objects section

image date:
report date;

DB record #: <DBReciD-13

ImgDate - 1
B Image Date
<RptDate>

Report Date

Database memo:
Record ID

Database Field
Entries

Run-Time
Image

=RTImage 1=

<Imghiemo - 13

Image Memo

for descriptions of each gfffd‘:"’”c’”
object.
Run-Time Text
Analysis
<RTText>
Run-Time Text
Recommendation

=RTText:

Dimgrostic Instrurments, Inc.

phone: $10.731 5000 - FAL S10.731 6463

-6540 Burroughs- Sterling Heights, M1 48314

email lirfoddiagine com - web Swwew diagine com
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186

Run the SPOT Sample Report

To run the Pathology Report for the John Rowland — colon image from the SPOT Sample Database, select
Run Report from the File menu. The report sequence is 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. The report then prompts you with the run-time text

prompts that have been defined for this report. Because description?
there are three run-time text prompts for the SPOT Sample = ——— -
A A . L stiert waz admitted with chest pain to the coronary. &

Report (i.e., to enter the information for the Description, sare unit_Tests included measuring lipoprotien(s) and

. . - . traponin T on admizzion and 12 to 24 hours later. The
Analysis, and Recommendation fields), you will be final diagnoss of unstable angina was based on
prompted to enter run-time text for each field. In the e e ool shzime
illustration at right, the run-time text has already been amniahansferase, and hydiosybuterate dehydrogenase

. . . - legs than twice the upper reference limit on daily

entered, but if you were reporting on the image for the | |
first time, you would see only the prompt. Click on OK at Cancel |

each window. When you click on OK at the third Run-
Time text window, the report appears, as shown below.

4. Click on Close to
close the report
without saving or

printing it. Refer PATHOLOGY REPORT

to the Running [ ——
Reports section e 1zsETES
for more details. nalgns, Inches: 730

welghd, B, PEO0

sanmpl e ype ool

phrwyslclanc Cr. Pamcook

hoaplial: Borih Oakland Aed col

T B ol e Faiflck Mo

e b Rl -]
repord diafier ISR
D8 reciord & 1
e 110 [T colon salls [ook nomal
Description

Pafent was admitisd with chet! pain & $he ooronary care unil.  Tesis included messiring Bpaprafena) and
Fropanin T on admission and 12 & 24 hours [atsr. Tha findd diagnosis of unsisbla angina was haosd an
envicdencs of schemic haa disssos with Al sreyme meassremerds - tha ik, crasine kinws, ssponiye
amricransierass, and hydrodgbuterats defydrogenass - lesx fan wice ©e uppsr relerence limil on daily
sampling b Sres diys

Analysis

Bewated frapanin T (=02 ngml) was found.  Aeo dhe lipopeadien (a) level was significandy higher Shan
normal (2225 mgil) both upon admission and 24 howrs latsr.  The comelafion of & higher lipoprofien (a)
Il with Froporin T evafion in pafents with unsishls anging suggests el lipoprofien (a) i imaaved inoa
Figher formafion of Swombue formafion and  downsiresm ambalizafion of $he site of plagque injury and S
greaer eadend of myocardial injury.

Recommendation

Sudies hivde demonsirated Gt slevalsd Soponin T in padents with unsisbla anging idenies a group of
paferds of high risk for subssquent candiac evenis, despils S sbwencs of sigrificant dflerences in S e
of corarary anery dsests or the locafon of letions on ey coronary angiography. The recomimandad
courss of acfion bor s padend wiold ba fo slanl an immadiale ragimen of andcansguiant Sheragry.

Dlagmesls Wstranents, o - 8540 Bwroughs - Sterling Halghis, NI 43314
Bl ST S000 - FAXN: E10L731.6468
@ wall WS O < Vet VeI Com

User Guide to the SPOT Camera



Ch. 9 - Reporting Creating a Report

Creating a Report

To create a new SPOT report, select New Report from the File menu. The following changes take place in
the main window:

*  The report definition window appears as a separate window. If an image 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.

/ Note: When you move between an image window and the report definition window, the menu
options change accordingly.

This section is divided as follows:

*  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 — the text, field, and image information that appears in the report
» Editing Report Objects — edit options for the report objects

Working in Report Mode

The report mode contains functionality that differs from the image capture and editing functionality. The
following is a brief 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.

» Ifareport object is selected, the cursor changes to a cross-hair icon for placing new report objects to
the grid.
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Sizing and Positioning Report Objects

When sizing and positioning a report object in the report window, you must first select the object by single
clicking on it. 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.

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 a box, position the cursor on a vertical or horizontal line; click and
drag the side to the new size.

— To proportionally resize a box, position the cursor on a handle; click and drag the box to the new
size.

To position objects, move the cursor over the selected object. The cursor changes to a four point
arrow. Click and drag the object to a new location. If an object is selected, you can use the arrow keys
to fine tune its 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 editing shortcuts.

*  Double clicking on a report
object enables you to edit
the object’s attributes —

CM=Staticimags 15

e.g., the thickness of a line. Bring ta Front
Mowve Fonward
* Right clicking (Windows)/ Mave Eackward
[Ctrl] clicking (Mac) on a Send to Back
report object calls an object — | General
specific edit menu that Dekete " Edits
contains both general Delete Al
editing options and Cut Cirl+
attribute editing options LCopy to Clipboard Ctrl+C
specific to that object. Easte (Bt
Right clicking on an Image Duplicate. .
object, for example, gives Set Image Mumber. . Object
you a list of editing SetImage Source... Specific
options, as shown at right_ Set Image Border and Justification. .. Edits
Set Colors. ..
* Right clicking (Windows)/ :
[Ctr] clicking (Mac) on the Align.. General
report grid gives you two Sz

options: Paste an object

that you copied or cut; Delete All of the objects on the gr

Refer to the Defining Report Attributes and Editing Report Objects sections for more details.
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Creating a Report

Defining View Options

The View menu provides you with eight options:

Zoom

First Page

Previous
Page

Next Page

Last Page

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.

Go back one page in the report.

Go forward one page in the report.

Go to the last page in the report.

Set Display 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
turn off or modify the grid, follow these steps:

Grid Size

Set Object
Grid Size

1.

4.

From the View menu, select Set Display Grid Size.

Display Grid =——H
b &showe Grid
; [«] @ Inches
Spacing: -EI 20
= O Millimeters

- 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
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.

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 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.

Click on OK.
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Show Tools
Click on the Show Tools option to display Horizontal Line Vertical Line
a floating palette of navigation buttons object select Arrow

and report objects, as shown here.
Refer to the Defining Report Objects
section of this chapter for more details.

mode (None)

Rounded Box I:E

Defining Report Box
Attributes

Ellipse

T Text

Freehand

|

|
5 ’ﬁ C:: Image
Al of the general style and appearance Polygon |1 1 } } | Polyline
options (report attributes) can be accessed
from the Attributes menu. Report attributes can
be defined for an entire report or on an object First Page Last Page
by object basis (see the Defining Report Objects  previous Page Next Page
section below).

*  When a report 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 Determine line thickness for the following report objects: Line, Horizontal Line,
Vertical Line, Arrow, Box, Rounded Box, Ellipse, Freehand, Polygon, and
Polyline.

Line=i"i=H
1. From the Attributes menu, select Line Thickness.
hickieoo E EEIT 2. Enter a Thickness value between .05 and 10 points.
[ Cancel ] [ oK. ]l 3. Click on OK.
Colors Define the foreground and background colors for all objects. Follow these steps:

1. From the Attributes menu, select Colors.
Colors

i Text/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

ol ] 3. The next window varies, depending on whether you are using a Windows or a
Mac system.
k| T - 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.

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

irik

Pattern

i/ Ellipse

2
RN E——]
\ESaaEEas [N

Cancel

Image Border and Justification

Image
e
Thickness

i’ points
i Justification
«* Left/Top
£ Center
© Right/Battom

Cancel

Arrow Size and Direction

Al'row =—

=

Head Size:

Direction
) Tail to Head
) Head to Tail

Cancel I 1]

|

Font Style: Size
- oK
a1 [Reguiar [12 -
T Bell MT = [ilic 14 ﬂl
1 Bernord MT Condensed Bold 6
T Blackadder TC Bold talic =l e
T Book Antigua | 21

Effect
I~ Strikeout

NaBbYyZIz
I Underine Y
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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:

- Todraw an arrow starting tail first and finishing with the point
(head), select Tail 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. Select a Font, a Font Style, and a point Size. The Sample box
displays a preview of the font.

2. Define any Strikeout or Underline effects.

3. Click on OK.
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Text Border, Justification, and Define the appearance of the text boxes for the Text, Date, and Time

Background objects
Text —n= B 1. Specify whether the text box should have a border. To add a border,
oo click on the Border box, and enter a Thickness value between .05 and
arder l:l 10

2. Define the Justification of the text. This justification applies to the

Justification position of the text in the box, not the position of the text on the page.

@ Left () Center () Right

Background

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

@ Transparent O Opaque 4 CI|Ck on OK
ox_J
Title Options Specify how the title of an image will appear on a report. This attribute
applies only to the Image Title report object. If you have not added an
Title image title to your report, the Title Options do not matter.
[ Show Path for File Names * Todisplay only the file name — e.g., Healthyl — leave both options
™ Show Estension for File Names unselected.
* Todisplay the entire path for an image — e.qg.,
ﬂl C:\My Images\Cells\Healthyl — check the Show Path for File Names
box.

* Todisplay the file name with the file type extension — e.g., Healthy1l.jpg
- check the Show Extension for File Names box.

* Todisplay the file path and the file name with the extension — e.g.,
C:\My Images\Cells\Healthy1.jpg — check both boxes.

Time Options Specify whether the Image Time report object will include seconds and
milliseconds in addition to the hour and minute.
Time
Showe
¥ Seconds
™ Miliseconds

Cancel

* Todisplay only seconds, check the Show Seconds box.

* To display seconds and milliseconds, check both the Seconds and
Milliseconds boxes.

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, as well as how the
report will work.

* You can, using run-time images, produce reports for images as they are captured. This is a good
option for situations where you are capturing many images in one sitting.

* You can produce reports for images that are saved to a SPOT database. Refer to Ch. 8 — Using SPOT
Databases for details on creating and modifying SPOT databases.

* You 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 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 a report object type (i.e., line,
text) is selected:.

— Ifareport object type is selected, the cursor changers to a cross-hair icon that is used to add new
report objects to the grid.
— If None is selected, the cursor is a an 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.

Left-click at the insertion point.

— If you selected a line or a box, hold down the mouse button and drag the line/box to the desired
size.

— Ifyou 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...).

Once it 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)/[CtrI] clicking (Mac) on it.

Refer to the table below for descriptions of the SPOT report objects.

None Select None when you want to use the cursor to edit and position the objects in your report.

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 arrow head will point
to.

Connected  Ppolygon — Add a closed polygon to the report. Either select Connected Lines>Polygon from the

Lines 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 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.

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.
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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 a sequence 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:
1. From the Object menu, select Images>Run-Time Image.

2. Left click at the point the on the display grid 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.
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 on the following

page:
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EC:\Pat's images\diatoms.bmp

C:\Pat's images\crimp.bmp

EC:\Pat's images\feldspar.bm
g P P
C:\Pat's images\kidney.bmp
\ EC:\Pat's images\hybridcircuit.bmp
T R B | W TREES R S S

Creating a Report

Report Image 3
Report Image 2

Report Image 1

Report Image 0

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.

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.  Left click 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.

User Guide to the SPOT Camera

Run Report

Report
@ Currently Open Template:

Title: [ new repert 1 = |
) File:

Marmne :
Dutput

’7 O Printer @ Preview Window D File ‘

D Allow Multiple Records Horizontally
B Allow Multiple Records Yertically

Cancel I

(=

195

Report Image 4



Creating a Report Ch. 9 - Reporting

Images 8. click on Run. The Selected Images window appears.
(cont.)

Define the Selected Images. Selected Images
- Top Open Image — The report displays only the top- Source
most image, if multiple images are open. ™ Image Filefs]
- All Open Images — The report displays all open & AllOpenimages ¢ Database
images.

(.4 I Cancell Help |

- 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
Search window 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.

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:

1. From the Object menu, select Static Text.

2. Left click at the point where you want to insert the text. The program prompts you to enter the text:
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 Run-Time Text.

Run-Time Text 5=—~—"—86

2. Left click at the point where you want to insert the text. Prampt
The program prompts you to enter a prompt and default l ]
run-time text. Default Text:

3. Enter the Prompt. When you run a report on an image,
you will be prompted to enter information for the prompt.

4.  Enter the Default Text, if desired. The Default Text field
is useful in cases where the same item is entered for KD
multiple image reports. For example, one lab technician (oma ] [ox ]
might have drawn the sample for numerous blood
samples. In this case, you could enter this technician’s
name as the Default Text.

v ]

5. Click on OK. The object displays on the report grid as
shown here:

6. To edit the text, double-click on the box. The Run-Time
Text dialog box reappears for you to modify the text.
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Text page Number
(cont.) Add apage 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.

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. Left click 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 Image Time objects, the date/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 Ch. 8 for more details.
Image Title
Insert the file path and name that is associated with 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. Left click 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.
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Text Image Memo
(cont ) 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 Image Memo from the Object menu.

2. Left click 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 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:

1. After you have inserted a database image in the Report (either as a run-time image or a selected
image), select Database Record ID from the Object menu.

2.  Left click at the point where you want the record ID to appear. The DBRecID box appears on the
display grid. The number following DBReclD 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 Database Field Name from the Object menu.

2. Left click 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....

4. Click on OK.

5.  If the 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.
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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. Left click 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.
4. Click on OK. The box at right appears.

5. If the 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 uUser 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 a report, you can edit the report objects as needed. There are three basic ways to
edit a report 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 the report 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.

The Edit Menu

The Edit menu provides general editing features for arranging, copying, and sizing report objects. Edit
menu options are active only when a report object is selected. The following sections describe each of the
Edit menu options. As is explained in the sections below, not all of the options are available at all times.

Undo  undo the last action. The Undo feature allows you to undo up to ten actions.

Bring to  Bring a selected object in front of all other objects.
Front

Move Bring a selected object one layer forward.
Forward
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Move  send the selected object one layer back.
Backward

Send to  send a selected object behind all other objects.
Back

Select All  select all report objects.
Delete Delete the selected object(s).
Delete All  pelete all of the objects in the report.

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

Cllpboard . 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  cut the selected object(s) for pasting into a new report or to a new location in the existing report.
Paste paste the object that you cut or copied to its new location.

Duplicate 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.

Set The Set Position, Alignment, and Size option
Position allows you to specify precise sizing and

. position values for single or multiple selected s - -
AI|gnme_nt, report and annotation objects. Position, Alignment, and Size
and Size ~Postion
The Position options enable you to: Herizontal: |Specify Leit =l e [2ato
«  Align top/bottom edges of multiple objects. Vettical [l Top: [4415
«  Align left/right edges of multiple objects. Sz
Herizantal: [Mo Change =l it [eaar

. Align the centers of multiple objects.

. Wertical  |No Change = || Hemghit: [21.49
. Center an object(s) on the page. I J & I

«  Enter exact values in inches or millimeters " Inches & Millmeters
to position the object. Ok | Cancel |

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
Add Page page, the program prompts you with the Add

Page dialog box:

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

2. Specify the Page Number that the
additional page will precede or follow.

Add Page =H

!:l Before D After

Fage Murnber : D@

3. Click on OK.

SPOT reports can have a maximum of ten
pages.

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

Page specify the page number.

Creating a Report

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
Order Run- prompts (see the Defining Report Objects section),
Time TeXt  the prompts, by default, appear in the order that
Prompts you defined them. Use the Order Run-Time Text
Prompts option to rearrange the order as needed.

To re-order the run-time text prompts for a report,
follow these steps:

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.
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Running a Report

To run a SPOT report, follow these steps:

1.

From the File menu, select Run Report. You
can either run an open report or a report from
file:

—  Currently Open Template
If more than one report template is open,
select from the drop-down list.

- File
Either enter the file name and path for the
report that you want to run, or click on the
Browse button to the right of the Name box
to search for the report file.

Select the output format for the report.

Ch. 9 - Reporting

Run Repaort =]
Report
@ Currently Open Template:
Title: [ new report 1 i]
) File: |
Dutput
{:} Printer @ Preswiew Window {:} File

|:| Allow Multiple Records Horizontally
E Allow Multiple Records Vertically

Cancel I

— Printer —The report 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 —The report is displayed on screen, where it can be viewed, printed, and/or
saved. If you have not run any previous reports, this is the default option. Otherwise, the program
defaults to the output format for the last run report.

— File—The report is saved directly to a file directory as a Run Report (.rpd) file. The program

prompts you for the file location. The report can be opened for viewing or printing at a later time.

The output options are discussed in more detail in the sections below.

Specify the Allow Multiple Records Horizontally and Allow Multiple Records Vertically options.
When a report contains multiple Selected Image objects, SPOT separates each image with a page

break: the report displays only one image per page. The Allow Multiple Records Horizontally and

Allow Multiple Records Vertically options allow you to display multiple images on a page for cases
such as a report on a database or a sequence image file.

— Todisplay multiple
images in a row, check
Allow Multiple Records
Horizontally.

— Todisplay the multiple
images in a column, check
Allow Multiple Records
Vertically.

— Todisplay the images in
rows and columns, check
both options.
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In addition to selecting these options from the Run Report dialog, you can select them from the
Preview window (see Previewing a Report below)

4. Click on Run. The prompts that 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 a report in the Preview Window, the report appears with a navigation toolbar at the bottom
of the preview window, as shown here:

Hl ‘l )l le Allow Multiple Records Honzantally . |__I2DE'°/o = Print | S ave | Close |

W allow Multiple Fecords Yertically
Fage: I 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 in the report.

» Page display — See which page of the report you are viewing.

»  Allow Multiple Records Horizontally — Display multiple selected images in a row.

*  Allow Multiple records Vertically — Display multiple selected images in a column.

e Zoom - Zoom in or out on the report. 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 a report with an output to Printer, the program prompts you to enter print information.
Follow these steps:

Select the printer.

Click on Properties to define the printer’s properties, if needed.
Specify the page range if you are not printing an entire report.
Specify the number of copies.

Click on OK.

abrwbnE

Saving a Report to File

Save As [ 7 [ X]

When you run a report with an output to File, the program Save 1| 3 Repers eme e
prompts you to save the file.Follow these steps: ::.:ﬁ.:;cmb
1.  When saving a new report (.rpd file type), SPOT prompts

you with the default file location — i.e., C:SpotCam\Reports

folder (Windows) or Users\Shared\SPOT Files\Reports

(Mac) . Either save to the default location or specify a new Pl ane: e = ]

location. If you plan to save many reports without Serers | 5| [

compressing the image files, you should save them to a Jaz [l P 3 Copeenn o lnoces

3 . JPEG Qualy(1-100); [52 =
drive or to a network drive.

Running a Report

Note: Mac users will see the .rpd file type extension only if the Add Extensions to File Names on
Save option is selected on the Preferences window .

2. Enter a file name for the report.
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3. Define the JPEG Compression for the image(s) in the report. The Use JPEG Compression for
Images box is checked as a default. To turn off JPEG compression, deselect the box. If you are using
JPEG Compression, enter a number between one and 100.

— Avalue of 1 is the most compressed. File size and image resolution are decreased to the
maximum extent.
— Avvalue of 100 is non-compressed. File size remains large and the image resolution remains high.

4. Click on Save. You can now use the SPOT program to open and view the report at a later time.

Instant Reports

To quickly preview and print a simple report, without first running a preview report or saving the report to
file, use the new Store Image in Report Template feature. 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 a preview
report to see what the final printed product will look like.

Follow these steps:
1. Open anew report template. From the File menu, select New Report.

2. Add a report image that to the template. From the

Object menu, select Images>Static Image. Left-click X
and drag the cross-hairs cursor to size and position the ";ﬁge el
Static Image box. When you release the button, the Brestly Den Domnsis
Static Image window appears. Tile: | C:\Borland SharedimageshS plash 2560 7 |
3. Select File for the Image Source. * File: B
4. Click on the button to the right of the Name box to Name: | [
select an image' Seguence [ndex: I
5. If you have selected a sequence file, specify the I Store Image in Report Template
Sequence Index — i.e., the number of the image in the " Database:
sequence. [rmage [0; I
6. Ensure that the Store Image in Report Template ok | Cancel | Help |

box is checked.

7. Click on OK. The Static Image appears in your report, where it can be sized, positioned, or annotated
as needed.

8. Add additional static images as needed. Follow steps one through seven.
9. From the File menu, select Run Report.

10. For the Output Destination, select Printer.

11. 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 is included 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.
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Ch. 9 - Reporting




Ch. 10 - Printing Images Print Settings

INEFOTUCHON «.voeeeeee e eeene oo 205 QUICK REFERENCE:

Print SEttiNgS. .....cooviviieiiiiieiiieeeee e 205 . . .
g 2 Print asingle image... p. 206
PrING oo 206
Printing a Single Image ..........ccccccevvevuae... 206 < Print multiple images on one page... p. 206

Printing Multiple Images on a Page........ 207

(3

Add images from file and/or SPOT database
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Arrange how multiple images appear on the
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O

Print an image sequence... 208

Introduction

The printing features in the SPOT program fall into two categories:

»  Printer Setup (Windows)/Page Setup (Mac) - The standard dialog boxes that are used to specify:
—  Printer and setup
— Page setup
- Orientation
—  Paper size and source.
- Fonts (Mac)

e Print - The SPOT printing options allow you to print one or multiple diagrams on a page.

Print Settings
Print settings in the SPOT program are defined from the Page Setup window.

*  Windows users should select the Print Setup option from the File menu.

*  Mac users should select the Page Setup option from the File menu. Mac users can also select Page
Margins from the File menu to define the margins for printing. The Page Margins option is also
available from the Print dialog, as discussed in the following section.

/ Note: The print setup features for both Windows and Mac are standard functions for the operating
system. For details on how to setup printers or specify printer settings, refer to the on-line help for
the operating system.
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Print

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 a single 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: Print - EPSON Stylus Photo 700

— 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 Help |

¢  Left - The distance between the
left side of the printable area and
the left side of the image.

¢ Top - The distance between the | .
top of the printable area and the e :
top of the image.

Printable Area: 7.95%10.20 & Inches
¢ Width - The width of the image. Vepliege L& OO0 Ve 200 oL
Wwidth: 795 Height: 6.20
¢ Height - The height of the image. Add.. Femove | Amange.

/ Note: Mac users can specify page margins from the Print window by clicking on the Margins
button that appears on the right hand side of the window..

2. Check either Inches or Millimeters to specify the units of measurement.

3. Adjust the size of the image:
a) Position your cursor on a side or a corner of the image. The cursor turns into a two-ended arrow.

b) Using the two-ended arrow cursor, drag a side or corner to enlarge or reduce the image. The
resized image maintains the height to width ratio of the original image.

4. Adjust the position of the image.
a) Position the cursor on the image. When on the image, it appears as a four pointed arrow.

b) Left click and drag the image to the desired location.

5. Click on the Print button. The Printing dialog box displays the job. To stop the print job, click on the
Abort button.
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Printing Multiple Images on a Page

The SPOT program also enables you to print multiple images on a single page. The additional images do
not need to be open; you can add additional images from a file 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 appears in the Print
window.

Add an image to the page for printing. Follow these steps:
a) Click on the Add button. The Add Image window appears.

b) Select the image that you want to add. Images can be added from one of three places:

¢ Froma Currently Open Image — Add one  [.¥af4] Image

or all of the currently open images. Select  Image Source

either the desired image or <All Images> & Cunently Open Document

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 _ equence Index [5

are adding an image from a sequence file. FN Fil: | -

Aane;

¢+ Froman Image File — Add a file from disk. etz ||

Check the Image File option, and click on

the square next to the box. Browse for the ® DB

desired image, and click on Select. Ensure et - |

that you enter the Sequence Index (i.e., the ¥ futo-frrange Images

number of the image in the sequence) if you ok | = Hep |

are adding an image from a sequence file.

¢+ Froma 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) Setthe auto-arrange option. If you check the Auto-Arrange Images box, the SPOT program
automatically sizes and positions the images to fit on the print page.

d) Clickon OK. The program adds the images to the print page and returns to 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 Images 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.

steps:

Arrange how multiple images will appear on the page. Follow these Arrange Images

Print

—Amrangement
a) Click on the Arrange button. The Arrange Images window appears. |E_ :’ o] |1— :I column(s]
b) Select the number of row(s) and column(s). N
c) Enter the Spacing between the images on the print-out in inches or 0000 = @ Inchles)
millimeters. 0.000 :I = Millimeterz)

d) Select Apply to all pages to make the arrangement applicable to [ eplyto ol Pages

every page of a multi-page report. Ok_| Cancel |

User Guide to the SPOT Camera

207



Print

208

e) Click on OK. The Print screen reappears
with a preview of your print Print - ', Gp200pspcl'Print
arrangement. The screen capture at right

Ch. 10 - Printing Images

illustrates four images arranged in a two Page: [8 | of 20 Erint

row, two column format.

The SPOT program automatically resizes
images 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.

Setup...

Close

g,

Help

Frintable Area: 793 41055

. * |nch
4. From the print screen, you can: Toplmage: Left 338 Top 525 . W
. . . Width: 398 Height 5.30 tilnsters
I g
—  Click on Print to print the page.
Add... Remave Arrange...

— 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 a different page view (when printing multiple pages.

Printing Image Sequences

The procedures for printing sequential images in the SPOT software are Print Images

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

Pri

image(s) in the sequence that you want to print, as shown at right. " Specified Images:

Al Images in Sequsnce

it

(5

« Ifyou select All Images in Sequence and click on OK, the program
prompts you to specify the number of images per page.

Ok I Cancel |

« Ifyou select Specified Images, 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;0r1l, 2, 3-6.

Print Ima...

Images per Page: IE_j
(1] 4 I Cancel |
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Ch. 11 - Using Other Windows Imaging Applications

INEFOTUCHON «.voeeeeee e eeene oo 209 QUICK REFERENCE:

Preparing to Take a Picture............cccccccueeee. 210 . . . .
- < Set up the camera to work with another imaging
Establishing the TWAIN Interface............. 210 application (define the TWAIN interface)...
Defining Image Setups..........c.cccccvvuevee... 210 p. 210
Taking a Picture............ccceeeviiiiiiiniici, 211 ) .
2 Define an image setup from the SPOT TWAIN
Capturing Initial Images.........ccccoceeieeneen. 211 interface p. 210
Capturing Final Images.........c.cccoceeenennen. 212
2 Preview an image in the SPOT TWAIN
interface.... p. 212
< Transfer a captured image to a TWAIN
compliant application... p. 212
< Capture animage and have it open in the

TWAIN application... p. 212

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 5.0.

/ 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
e Taking a Picture

/ Note: Because the image setup and image capture functionality is identical in the stand-alone and
TWAIN interface versions of the software, these sections reference other chapters in 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-alone version of the
SPOT software. There are two main tasks in preparing to capture an image.

e 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:

1. Open Photoshop (either 4.0 or 5.0).

2. Define the source of the program that [SPOT Camera &
you want to interface with (in this case
the SPOT software).
From the File menu, select .
! Focus. -
Import>Select TWAIN-32 Source.
The Select Source window appears. Frame.
. Exposure... M
3. Select Spot Camera, and click on —
Select. The SPOT software is now the ~ _"=*®- | _poaite |
default TWAIN source. white Bal..
Help...
4. From the File menu in Photoshop, kel -
select Import and TWAIN_32. The Betgranil. =
SPOT Camera window appears within Flaifiskd
Photoshop, as shown at right. -
Refer to the next section, Defining Image Palstes_| [/ Image Setp
Setups’ for details on how to define image Current: IFactow Defaults -I Add... Madify. .. Delete | Camera...
setups from the TWAIN interface. T —— about.

Defining Image Setups

An image setup serves two crucial purposes:

e 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 New Image Setup
created, saved, and recalled as needed. To define a new image setup,
you must also select one of 14 pre-defined image types as a template

Baze new setup on:

JN-

for defining the new setup. The 14 pre-defined image types (in oK
e H <fluorescences
addltlon to the Factory_DefauIts setting) correspond_to commonly elliorescance - reds —
used microscopy techniques. Refer to Ch. 5- Preparing to Take a <fuorescence - greeri
H ; ; : ; <fluorescence - bluex
Picture fo_r a _table of the different image typ_es. Pre_-deflned image Nomarek DIEHoffnans Help
types are indicated by brackets around the title, while the user defined <phasze contrast
i i <polarized light>
image setups appear without brackets. Brihtfeldiafiocted lihts
. ] ] . <darkfield-reflected Iight>
*  To modify the current image setup, click on the Modify button. <stere/macio-no glints?
<stereoa’macro-shlny_ fs
+  To delete an image setup, select the image setup from the list, and ¢stereo/macro-metalic gints> -

click on the Delete button.
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Compute Exposure
see Ch. 6

Recall Previous

Compute White

Balance Values

Set Chip Imaging

Get Backgound

Get Flatfield Image

Ch. 11 - Using Other Windows Imaging Applications

» To define a new 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). Pre-defined image types
are indicated by brackets < >. Select a
template, 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.

Taking a Picture

From the SPOT TWAIN interface, you can
perform both initial image captures (i.e., for

Taking a Picture

computing exposure, white balance, etc...) and final image captures.

Capturing Initial Images

The toolbar 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.

SPOT Camera ]

=
Name: IFaclUly Defaulis
0K I
Acquired Image
’78“3 per Pixet Palette: IGra_uscaIE j ‘ Cancel |
— Expasur
I Type:
Type: IAuto vI mage 1ype Help |
Ibnghtfield-lransmitted light 'I
¥ UseFilter: |Green 'l Adiustrment .
Factar: 1.00 j
Binning |<N0ne> -
r— Chip Imaging Area
X = . Left |0 Bight:  |1315
o ; o
& FullChip ¢ Center [100 = ¢~ Regior T F D
— Post-Processing
[™ Black Level Sublract [12 BPP) ™ Image Size Double
™| Colar Erbancement I"|Fotate: % Left € Right
I~ | Flusrescence (mages: ™ Honizontal Flip ™ Wertical Flip
I™" Chip Defect Carrection ™ Background Subtract: ™ Locked
™ Mnise Filter: ISD :I % |\unk.bkd _I
I Gamma Adjust: |1 o ﬁ I Flatfield Comect:
|

Exposure
see Ch. 6

White: Bal...

see Ch. 6 Image Area...

Backaground...

Region Flatfield. ..
see Ch. 6

Preview

Transfer

Acquire

Help...

P E B

Cloze

Image Palettes. I —Image Setup
see Ch. 6

Curent: |Factory Defaults j Add..

Modiy.. | Delete |

Camera...

[ Keep This Window on Tap

Ef

About...

see Ch. 6
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Capturing Final Images

From the SPOT TWAIN interface, you can capture an image in two different ways. You can either
preview the image and then 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.
e Transfer — Transfer a captured image to Photoshop.
e Acquire - Capture an image and have it automatically transfer to (open in) Photoshop.

The Keep This Window on Top option allows you to preview and transfer or acquire multiple images
without having to re-open the SPOT window.

» If the Keep This Window on Top box is checked, the SPOT window remains open.
e If the box is not checked, the SPOT window automatically closes after each image is transferred or
acquired.
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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. As with 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 via a TWAIN compliant imaging application (e.g., Photoshop,
Image-Pro, etc...), you must first set the SPOT software as the default TWAIN source.

Follow these steps: <
— St
1. Open the TWAIN e
. . . Prafile: IDefauIt j
compliant application
e.g., PhOtOShOp, Image- Exposure:  © Auts ¢ Manual
|
Pro, etc... Tone: | briohtisktransited fght =]
2. Specify the source of Biightness: 1.00
the program that you o i o
want to interface with i | pee
(i.e., the SPOT E 1.00
software). The '}
procedure for this step Wwhits Balance...|  Match Color.. |
will vary according to N -
the software you are CRlChp  © Center | o0 %
using, but you should = Selection
see a list of TWAIN Flatfigld: |<None> j

devices. In many cases, ¥ Color Enhancement

the application asks you -
to specify a scanning _ Moe. | ¥ Fitowindow

device. Carnera... |

3. Choose SPOT RT
camera (Basic Mode).
This establishes the
SPOT software as the
default TWAIN source.

4 Open the TWAIN Help... | Frame. .. | Previewl Acquire |
Prefs... I Focus... | Transferl Cloze I

interface. Again, this
step varies according to  |Image Size: 378307 Preview I 4
the software you are

using. The SPOT Camera window appears within the application, as shown at right.

Refer to the next sections for descriptions of the available options on the TWAIN interface.
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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, a typical image capture session might involve the following steps, as
illustrated below:

Focus/Frame your =l
specimen g
Profile: IDefauIt 'l
. . . (e
Use the right hand side of the e il
WindOW as a pOint Of reference Type: Ibrightfield-tlansm\tted light 'I
to focus and position the B”gh‘”e“:J. o0
image and to scan for areas of Qualiy Speed
interest. A g
amma: 1.00

“wihite Balance. I tatch Color... I

Chip Imaging Area:
C FullChip € Certer: I 50 %

% Selection

Flatfield: |<N0ne> vl

[V Colar Enhancerment

More. .. | IV Fit to \window

Camera... |
Help... | Frame... | Previewl Acquire |
Prefs... | Focus... | Transfer | Close |
|Image Size: 378307 ‘Praviaw | o
Create a Profile
Profiles allow you to create, :
modify, and reuse specific - Seftings |
exposures settings that are Proofile: | -1
tailored to your image capture . Add...
needs. To create a new Exposure; % Auto i
profile, right click on the Image —— Fiename
i . rightheld-tra
Profile box. Tupe: Delete
Right-clicking on the Profile box
gives you options to create and
modify Profiles. When you select j‘ &El
"Add," you are prompted to name the T a— 7

new Profile. And, as you modify view
and capture settings, they are saved
to that Profile.
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Define Settings

Define exposure
settings for focusing
and framing as well as
captured images. Each
of these settings are
discussed later in this
chapter.

Capture an Image

All of the image
capture options are
located on the bottom
portion of the window,
as illustrated here

216

SPOT Camera

— Settingz o
Prafile:; IDefauIt j
Exposure:  (* Aute  Marual

Image
Tope: | brightfiekdtransriited ight =]

Brightress: 1.00
|
(uality Speed
|
Gamma: 1.00
|

it Balance...l Match Colar... |
Chip Imaging Area:

" FullChip " Center: Iﬁ A

{* Selaction

Flatfield: | <Nane> &

Iv Color Enhancemet

tare... | Iv Fit ta Ywindow
Camera... |

Frame. .. | Previewl Acquire I
Focus... | Transfer I Cloze I
| 4
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Prafie: [Detaul
p—

Evposure: @ Ao € Manual

Image
Type: | bightiskd-ransrited okt

Brighiness: 1.00
Qudiy Speed
Ganma: 1.00

whie Balance..| _ Matoh Colon

Chip Imaging drea
CFRuChip € Center: [ 60
@ Selection

Flatfield: [<None> s

[¥ Color Enhancement

Hore. ¥ Fitto Window
Carrera.

(Image Size: 3784307 [Preview

SPOT Camera

o
Frofile: [Defaul -

Exposwe:  (* Autn " Marual

image
Type: | bightfictd-t

Brighiness: 1.00

Quaiiy Speed

Gamma: 1.00

White Balance...| Mateh Colar.

Chip Imaging Area:
CFullChip  C Certer: [ 50 7
@ Selection

Flateld: [<None» -

IV Color Enhancement
Moe. | 7 Fitto Window

Camera
Hep. o
Prefs. Focus... | Transler Closa
lImage Size: 3785307 [Preview \ 2
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Defining Preferences

. . . Preferences )
In the Basic TWAIN Interface, you can define three capture/view - .
preferences. Click on the Prefs button to open the Preferences Laptured Image Bit Depth
window (see right). Each o ption is described below: ¢ i Bits per Charin ek

" 12 Bits per Channe
Captured Image Bit Depth

This option enables you to specify a different image bit depth when | Keep TwiaIN Window on Top
saving an image captured in the SPOT program. kK, | Cancel | Help |
» 8 Bits per Channel — The 8 bits per channel option provides 256 About |

gray levels per color:

— With RT Mono 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 Mono 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.

Keep TWAIN Window on Top

Checking this option ensures that the TWAIN window remains the top-most window when working in
multiple applications. This allows you to preview and transfer or acquire multiple images without having
to re-open the SPOT window. If the Keep This Window on Top box is checked, the SPOT Camera
window remains open. If the box is not checked, the window automatically closes after each image is
transferred or acquired.

F-Keys
The following function keys are available as shortcuts in the Basic TWAIN interface:
Function Key Action TWAIN Interface Option
[F 4] Restart the live image view. Live
[Alt] + [F 4] Close the SPOT Camera window. Close
[F 9] Capture an image and automatically transfer it to Acquire
the imaging application.
[Ctrl] + [F 10] Compute white balance values. White Balance
[Alt] + [F 10] Compute white balance values without displaying Not available from the window

the informational dialog.
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Defining Image Capture Settings

When you open the Basic mode TWAIN Interface, the right hand portion of the dialog enables you to focus
and frame images prior to capturing them. The settings options in the TWAIN interface window enable
you to optimize the image (focus and frame it), and then capture an image using these settings. The
settings that you define apply both to focusing and framing the image and the actual image capture. In the
TWAIN interface, you can:

»  Create profiles to 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 Focus-Frame/Image 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 Profile is selected. When you make changes to any of the live
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 a live image and then decide that the result is ideal 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 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 a live image, and then
clicked Yes 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. This allows you 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 a new Profile. When you add a new Profile, the program prompts you to hame it.

»  Save — Save a Profile that you have modified.

* Rename — Rename an existing Profile.

o Delete - Deletea Profile. This option appears only after you have defined a second Profile in addition
to the Default Profile.

Exposure: Auto or Manual

218

The Exposure Option giVGS you E wpioaLire: @age O Manual Exposure: Ao & Manuak

the choice of having the camera Image —— ——

calculate exposure time (AUtO) Type: |brightfield-transmitted light ﬂ

or setting the exposure on your Bligtﬂness: 033 E:-:'posure Tinne: 0.040 mz
= g

own (Manual). The exposure Quity speed Bain :

options will vary according to y I

whether you select Auto or Gamma: 1.00

Manual, as illustrated at right.

Gamma: 1.00
o

1
|
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Defining Image Capture Settings

Auto Exposure options

Image Type

An Image Type tells the 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

Nomarksi 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.

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 a Brightness value between .25 and 32.

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) 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 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 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 slider 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 is 1, which restricts the camera to a gain
of 1, giving you higher quality pictures, but lengthier exposure times.

*  When the slider is at the right-most point, the Auto-Gain Limit is 32, which allows the camera to select
from the all six gain options. This shortens exposure times, but decreases image quality.
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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. This is especially useful for capturing/editing images with a wide 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.

e 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
a Picture for more details on gamma adjustment and color spaces.

Manual Exposure Options

Exposure Times (RGB)

Use the slider-bar to specify exposure times between .04 ms and 526.746 sec.

When you specify exposure times, the camera skips the automated exposure sequence that takes place
when you open the live image view — i.e., the TWAIN interface. This is very useful in cases where
exposure times are lengthy, as with fluorescence samples.

Gain

Enter the precise gain that the camera will use for an image capture. Use the slider-bar to select one of the
six gain options: 1, 2, 4, 8, 16, or 32. The gain value displays to the right 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 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
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 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.

You should perform a new white balance calculation when:

»  Starting a new image capture session.
*  Changing the lamp voltage.
»  Switching to a different objective on the microscope.
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To perform a white balance, follow these steps:

Defining Image Capture Settings

1. Set the illumination 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 has its 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 on the 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:
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)
Nomarksi For Nomarski DIC: Adjust the Nomarski prism until the image is in either the “brightfield” or the
DIC/Hoffman “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 (all three Using an EPI-illuminator (shining a light on the top of your specimen from off to one side), replace
options) your sample with a white sheet of paper.
5. Click on Begin 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 feature is typically used in two situations:
You want to change the colors of an image on the screen to match the way that you think the specimen

looks.

You want to set the white balance for pictures taken with a microscopic technique that never has white
in its images. A prime example of this situation is fluorescence microscopy.

To use the Match Color feature, follow these steps:

Click on the Preview button to capture an image. The Match Color option remains inactive until a
preview image is captured.

From the Edit menu, select Match Color. The cursor becomes an eye-dropper.

1.

Using the mouse to move the eye-dropper, 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.
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4. Click on the pixel. The Match Color dialog appears with information about the pixel that you
selected:
— Hue - The actual color, as distinguished from others in the color spectrum. Hue is 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 hue in the color. Saturation (in the SPOT
software) is measured on a numerical scale of 0 to 100, where zero equals pure gray and 100
equals pure hue (e.g., “day glow”).

5. Move the cross-hairs to the desired color either by clicking on the new location or clicking and
dragging. As you move the cross-hairs, the color in the image changes accordingly, allowing you to
preview the color before you save the image. Alternatively, you can click on the Make White/Grey
button to automatically white balance the image.

6. Click on Ok.

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., vignetting).

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

»  Center — Capture a rectangular part of the CCD chip’s area that has the same height - to - width ratio
as the full chip, and is centered on the center of the full chip. The percentage that you enter is the
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) Capture the image.

»  Selection —Capture a specific part of the CCD chip.

a) Check the Selection option.

b)  Use the mouse to select a region for capture. Click and drag to define the selection. Note that the
new pixel dimensions display in the status bar.

c) Capture the image.

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. Flatfield can still be used for this purpose with SPOT Insight cameras. But, because SPOT
Insight 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” appearance in 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.
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Flatfield correction works by taking a picture of the brightfield background without the specimen in the
field of view. This image lets the SPOT software know, on a pixel-by pixel basis, which areas in 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.

To use the Flatfield option, follow these steps:

. . . L tf E3
1. Ensure that the specimen is under the desired objective and Get Flatfield
: Statu
in focus. [ " ) :
waiting to Eegin [Remove zlhide]...

2. Right click on the Flatfield drop-down list and click on the
Add option. The Get Flatfield dialog appears as shown at
right.

Abart |

3. 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 the file:

a) Enter a name. 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 a location, 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. Move the specimen back into the field of view, and perform the image capture, using either the
Preview or the Acquire option.

Color Enhancement (Captured Images)

The Color Enhancement option optimizes image captures by closely matching the final capture to the
image as seen through the microscope. To optimize the final image, the SPOT program processes the raw
image data to produce a final 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 a zoom tool. To
zoom in on a portion of a live image, click and drag over the area that you want to zoom inon. 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) is not selected. For
more details, refer back to the Chip Imaging Area section (see above).
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Note: Due to 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.

More (Image Settings) v oo 5
-

When you click on More, the program displays a dialog of additional ~ Flip—
orientation and exposure settings for the TWAIN interface, as shown I Horizontst [~ Wertical
atright. — Rotate 307

i Mone © Left  Right

Flip
Filker Colar: I RGE "I

Specify whether images will be flipped in the live image view and I [Display Images in Grayscale

during the image capture process.
i i i . Binning: Moner =
«  Select Horizontal to flip the image from left to right. nning I :I

Select Vertical to flip the image from top to bottom. ¥ Maise Filter
»  Select both options to flip the image from left to right and from Cloze I Help |

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 Left to rotate the image counterclockwise 90 degrees.

, and 6 volt 20 watt halogen lamps) can cause the Live Image window to flicker and result in incorrect 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 Live Image Maximum option, you can limit this
exposure time. For most cases, Diagnostic Instruments recommends a value of 0.5 seconds.

Filter Color

The Filter Color option specifies the color or colors that will be exposed for focusing, framing, and image
capture. SPOT 2E users can select None for a completely unfiltered image.

* Red - Focus/frame/capture a monochrome preview of your specimen using the red state of the LCD
filter.

»  Green - Focus/frame/capture a monochrome preview of your specimen using the green state of the
LCD filter.

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

* None (SPOT 2E) — Focus/frame/capture capture a completely unfiltered image.
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SPOT 2E 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.

Display Images in Grayscale

To counter the difficulty of viewing, focusing, and framing monochrome images, the Display Images in
Grayscale option enables you to focus and frame a monochrome image in grayscale, as opposed to with
the red, green, or blue filter. This option applies only when the Filter Color (see above) is set to either
Red, Green, or Blue.

Binning

Binning combines adjacent pixels on the CCD chip, thereby reducing the number of pixels used in the
image capture. Binning is useful when you have dim images and want to increase sensitivity and reduce
download time. This gives you 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 1 pixel =1 pixel
e 2x2 4 pixels =1 pixel
e 3x3 9 pixels =1 pixel
* 4x4 16 pixels =1 pixel
Noise Filter

The Noise Filter corrects for the effects of electrical or thermal noise. When capturing dim images with
lengthy exposure times, the noise filter acts as a “virtual cooler” for the Insight camera, eliminating “hot
pixels.”

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 a value 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.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 using the Preview or Acquire options.

Taking a Picture

The actual capture of a digital 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 use to
produce a publishable product.

The basic image capture functionality in the Basic TWAIN interface consists of the following two areas:

e Focusing and Framing
e Image Captures
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Focusing and Framing

Focus

The Focus feature allows you to focus on an image directly from the screen. You do not need to look into
the microscope after you have captured the initial image.

/ Note: Because it is a moving mechanical part, the shutter in your SPOT camera is considered a
wear item, with an average lifetime of 500,000 clicks. How long a shutter lasts depends on usage.
To increase the useable life of the shutter, avoid unnecessarily prolonged framing/focusing
sessions.

An image can be focused either before or after the initial capture.

Note: If you focus on an image before you perform the initial capture, the focus is limited to the
center of the CCD chip. Capturing an image before focusing enables you to select a specific part
of the image for focusing.

To focus an image, follow these steps:

1. Click on the Focus button. A rectangle appears, superimposed on the center of the image. This
rectangle defines the area that you will focus on.

Note: If you focus on the specimen before the initial image capture, the Focus window appears
instead of the rectangle.

2. Move the rectangle to the area of the image that you want to focus on. To move the rectangle, use one
of the following techniques:

—  Left click (Windows)/click (Mac) and drag the rectangle to the appropriate position.
- Left click (Windows)/click (Mac) on the area of the image that you want to focus on. The
rectangle moves to the position that you click on.

3. Open the Focus window: either double click or right click

on the rectangle. The focus window appears
superimposed on the image, with the area that you selected
in the frame.

4. Select a Filter Color, either Red, Green, or Blue, based on
the predominant color in the specimen. Different colors
provide different levels of contrast. The best way to
determine the color is to preview it by clicking on the box.

5. To view your filtered image in grayscale, select the
Display in Grayscale option.

6. Selecta Binning option. There are four options:
— None 1pixel =1 pixel Filter Calor: I 'I v Display in Grayscale

- 2x2 4 pixels =1 pixel Binning: |<Nnne> 'I Speed: IMedium 'I
- 3x3 9pixels =1 pixel
. . i - k| |4.36
- 4x4 16 pixels = 1 pixel Brighiness: 4| - A
Begin I Stop | Close | Hepositionl Help |

Binning works well when focusing dim images. For a
more detailed explanation refer to the binning section above.

~

Select a Speed (i.e., a shutter speed limit).
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The Speed option on the Focus window sets a lower limit on the update rate of the framing window.
The Speed selection is a balance. On one hand, you would like a fast update rate to minimize the lag
between moving the focus knob and seeing the specimen sharpen or blur on the screen. On the other
hand, too fast of a Speed selection on dim images results in grainy or unrecognizable images. The
table below illustrates the relationship between speed (the update rate) and image quality for dim

images:
Speed (Update Rate) Image Quality on Dim Specimens
Slowest (approx. 1 frame/2 secs.) Highest
Slow (approx. 1 frame/sec.) v
Medium (approx. 3 frames/sec) v
Lowest
Fast (approx. 5 frames/sec.)

8. Modify the Brightness as needed. Enter a value between .25 and 8, or move the selection bar to the
desired position. The contrast of the image area changes as you move the bar.

/ Note: When you open the Focus window, the last entered Exposure Adjustment value appears.

Brightness enables you to overexpose or underexpose (darken or lighten) the area of the image. In
many cases, an image has varying levels of brightness, and you may want to lighten or darken a
specific area.

9. Click on Begin. The initial series of clicks is the camera determining the correct exposure, as it does
with the Get Image option.

10. Wait for the initial clicks to end. When the initial clicking has ended, you can begin focusing the
image. To interrupt the process and focus on a different area, click on the Reposition button. Use the
focusing rectangle to select a different area.

11. When the image appears as desired, click on Stop. Click on Close.

12. Click on the Get Image button to recapture the focused image.

Frame

Framing gives you a low resolution, black and white, full frame image that updates itself fast enough to be
used as an aid in positioning your specimen for the final capture. Framing allows you to position an object
before capturing a final image. For example, if an image capture is off-center, you can use the Framing
option to adjust the specimen’s position. With the Frame option, you avoid having to look through the
microscope, recapture the image, and determine if it is displayed correctly: framing allows you to adjust the
specimen’s position using the on-screen image as a reference.

/ Note: The Frame option can also be used before you have captured an image.
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To frame an object, follow these steps:

1.

2.

7.
8.
9.

Take the initial picture.

If the image is out of position, select Frame from the
Camera menu. The Frame window appears on top of
the image, as shown at right.

Select either the Red, Green, or Blue filter, depending
on the predominant color in the specimen. The
selection should provide the highest level of contrast
for the image. Because different colors provide
different levels of contrast, the best way to determine
a color for Framing a specimen is to preview it by
clicking on the color.

To view your filtered image in grayscale, select the
Display in Grayscale option.

.Select a shutter speed limit.

The Speed option on the Frame window sets a lower

limit on the update rate of the framing window.
When you Frame an image, the camera captures

Ch. 12 - Using Other Windows Imaging Applications in Basic Mode

x

Filker Calar: I 'l ¥ Display in Grapscale

Speed: IMedium 'I
Begin I Stop I Cloge I Help I

black and white images to update the position as you move the x-y stage adjustment controls. Ideally,
the speed should be as fast as possible (i.e., the Fast setting) so that the update rate is quick and the lag
time between making the adjustments and seeing the update is less noticeable.

The brightness of the initial image plays an important part in selecting an update rate. Dimmer images,
for example, require slower updates in order to produce high quality images. The table below illustrates
the relationship between speed (the update rate) and image quality for dim images:

:Speed (Update Rate)

Image Quality on Dim Specimens

Slowest (required rate for best images)

Slow (approx. 1 frame/sec.)

Medium (approx. 3 frames/sec)

Fast (approx. 5 frames/sec)

Highest
Vv
v

Lowest

After you select an update speed setting, click on Begin. The image appears in the Frame window, and
the Camera begins clicking. The initial series of clicks is the camera determining the correct exposure,
as it does with the Get Image (exposure from setup) option.

Wait for the initial series of clicks to end.

Adjust the image position.

When the image is positioned as it should be, click on Stop.
10. Click on Close.
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Image Captures

From the SPOT Basic TWAIN Interface, you can capture images in different ways:

*  Preview - You can capture a Preview image. 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 Image dialog displays the capture status as it is captured, and the captured
image then replaces in 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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Introduction

The SPOT 3" Party Interface is a stand-alone mini-application that is designed for Mac users who want to
use the SPOT camera to capture images, and then edit the images in a third party imaging application (e.g.,
Photoshop, Image-Pro). Using the 3" Party Interface, you can:

»  Create and/or modify a SPOT image setup

»  Capture an image and have it automatically open in another application

»  Capture an image and save it to file (i.e., the image is 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.
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Preparing to Take a Picture

Ch. 13 — Using Other Mac Imaging Applications

Before taking a picture via the 3" Party Interface, you can set the following parameters as needed:

«  The SPOT 3" Party Interface File and Save Options

*  The Image Setup, which defines how the camera will take pictures

Setting File and Save Options

Before using the 3" Party Interface program, you can specify

file format, open, and save options. This includes 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 this information, follow these steps:

1. Open the 3" Party Interface. The SPOT Camera window

appears.

2. Click on the Setup button. The Preferences
window appears.

3. Specify the File Type. Click on the File Type
selector and select one of the following options:

- Windows Bitmap
— Mac PICT ( pct, pic, pict)
— TIFF Uncompressed (tif, tiff)

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/Uncompressed file type.

4

232

4. If you use the 12 bpp or 36 bpp setitngs, and you
use an imaging application that saves files in 16
bpp and 48 bpp format (e.g., Photoshop), ensure
that the Save 12/36 bit images in 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.

8o SPOT Camera
Frame. —
Preview
EXpoSsure...
=
acquie
Background...
Flatfield...
Palettes... Close
- Image Setup
Setup.
I—‘ CIret = [ ada oty ) { Datwra ) (L Camera-
—— )
Preferences B

~ File Format

File Type: [ TIFF Uncompreszed i]

E Save 12/36 bit images in 16742 bit files (best for PhotoShopl

Letappliation...

<MNo application zelected yet:

— Mame & Location

[ Automnatically name images i]

Root name : I:I D Add PC filename extensions
SetFolder...

<Moo folder selected yet:

—Dptions for Opening File
|:| Open images autornatically in the selected application

E Bring the selected application to the foreground each time

@ [Com ][]

6. Specify how files are named and where they are saved to. There are two options.
— Automatically name images — The program automatically names and saves images according to

the parameters that 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.

User Guide to the SPOT Camera




Ch. 13 - Using Other Mac Imaging Applications Preparing to Take a Picture

— Enter a name in the Root name box. The Root name is the first part of the file name. If the root
name is test, 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...).

— Todisplay the PC file type extension for image files, check the Add PC filename extensions
box.

— Click on the Set Folder button to specify where you will save the file. If you do not specify a
location, the AppleEvent program creates a folder on the desktop called SPOT Images; captured
images are automatically saved to this location.

7. Specify the file open options. You 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 opens in front of the SPOT Camera window, which is sent to the
background.

If neither option is selected, the image file is saved to the location that you specify.

8. Click on OK. The file type and application that you specified appear next to the Change button on the
SPOT Camera window.

Defining an Image Setup

An image setup serves two 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 14 pre-defined image types as a template for defining the new setup. The 14 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 a table of the different image types. Pre-defined
image types are indicated by brackets around the title, while the user defined image setups appear without
brackets.

New Image Setup=—"—H

»  To modify the current image setup, click

on the Modify button. Base new setup on:
«  To delete an image setup, select the hrightfie | transmtte Ti;:fth>”

image setup from the list, and click on ¢flunFescences

< i *

*  To define a new image setup, click on <palarized light>

the Add button. The New Image Setup hrighifieldretlectad lot?

. . . arkfield-reflected light=

window appears with a list of pre- ¢stereo/macro=no glints>

defined and user-defined templates <ztereo/macro-shiny glintss

(image types). Pre-defined image types <steren/macro-metallic glints>

are indicated by brackets < >. Selecta Brightfield -

template, and click on OK. The New

Image Setup window appears, as shown

at right:
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When you add a new image setup or modify an
existing setup, the Image Setup window appears,
as shown here. Refer to Ch. 5 — Preparing to Take
a Picture for a detailed explanation of the Image
Setup options.

Palettes

The Palettes option allows you to define new
palettes 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 a sample is
fluorescing at a single wavelength, and you want

Ch. 13 — Using Other Mac Imaging Applications

Image Setup
Hame Default Settings m
oK
- Acquired | mage
Bits per Fixel: | 24 (RGE) | & 1 P a—
- Exposure
Image Type: White Balanoe !
Type: | Auto 5 —m
brightfield-transmitted light ! :’ Red: 1.695 1,
Use: [P Red [ Green [ Blue 2
Ad justment oo 1@ Green 1.000 E‘
Color Order RGE |3 Eeoise: G o
;] Auto-Bain Bilue z2m3 )
: =
Binning <Mones | :j Limit: 6 Iy -
(2] extemal Shutter Lag: o + mses [ sinirmum Exposure: o + | msec
~Chip Imaging Area
~ Left:—{0 Right 1520
@) full Chip ) Center: 100 Tim ) Region: 9
Top: Bottom: |1 pgp
- Post-Processing
WV Bl [ image Size Double
i [0 color Enhancement [ rotate
: Flurescence Imas [ Horizontal Fip [ verticat Fiip
(3 cnip perect carrection [ Background Subtract [ Locked
¢ [0 Moise Fitter: O
i [0 camma Adjust: 100 5y [ Aatheld Corract:

the acquired image to have the correct color. For such a case, 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:

* You can associate a palette with an Image Setup, as discussed in Ch. 5 - Preparing to Take a Picture.

* You can apply a palette to a captured image by selecting the Set Palette option from the Edit menu
(Advanced mode). Refer to Ch. 7 — Viewing, Editing, and Annotating Images for more details.

To define a new palette, follow these steps:

1.  Click on the Palettes button on the 3" Party Interface window.

2. Clickon Add. The Color Palette dialog
appears as shown here:

3. Either use the Hue and Saturation
selection lists or move the cross-hairs on
the color wheel to enter the values

— Hue is the designation 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°).

Color Palette

Marne Yellow

Hug: 58

Saturation a9

Palette Colors:

.

L Cancel ) ok )

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 on OK.
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Saturation is the proportion of perceived pure hue in the color. Saturation (in the SPOT software)
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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

The toolbar 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 page illustrate the
toolbar buttons:

Focus
see Ch. 6

Frame
see Ch. 6

SPOT Camera

I Preview

Recall Previous

Exposure Prav Transfer
see Ch. 6
[ Acquire

Compute White
Balance Values
see Ch. 6

Set Chip Imaging
Region { close )

see Ch. 6

Get Backgound

Image
see Ch. 6 Setup - Image Setup
: C
Current: = 3 ' 8 Add.. N fMudify-.\ £ Delete ) amera.
£y ol

Get Flatfield Image [ About..

see Ch. 6
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Capturing Final Images

From the 3" Party Interface program, you can capture an image in two different ways. You can either
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 an image is identical to previewing
and then transferring an image.
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Introduction

The 3" Party Interface is a stand-alone mini-application that is designed for Mac users who want to use the
SPOT camera to capture images, and then edit the images in a third party imaging application (e.g.,
Photoshop, Image-Pro). Using the 3" Party Interface, you can:

* View a live 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 save it to file (i.e., the image is 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 3rd Party Interface

The Basic 3rd Party interface is a one-stop point for previewing and capturing images. For example, using

the Basic 3rd Party interface, a typical image capture session might involve the following steps, as

illustrated below:

Focus/Frameyour W
specimen - Settings

Profile: | Default )

U_sedthe right ha_nc: s;de of the Exporwre: @ Ao () vanus
window as a point o mage

reference tO f[())CUS and 'Il'ypge: .brl'ghtheld'-transmitted light ?’]
position the image and to EAIE— e
scan for areas of interest.

<

Quality Speed
"
=

AV
Garnra : 1.00
—

4

White Balance.. Match Color...

Chip Imaging Area:
® Full chip O center: 100 ®

O Selection
Flatfield: | <Mones _:"]

\.l/ Color Enhancement
[ More.. ¥ it to Window
[ camera..

~

f Setilp.. y Frame... X Ff Preview X F Acquire

_rPnzfs..k \ (Fnr_us‘.j (Tramsferj f Close \

Irnage Size: 1315x1033 Preview | y
2

238 User Guide to the SPOT Camera



Ch. 14 - Using Other Mac Imaging Applications in Basic Mode

Create a Profile

Profiles allow you to create,
modify, and reuse specific
exposures settings that are
tailored to your image capture
needs. To create a new
profile, control-click on the
Profile box.

Define Settings

Define exposure settings for
focusing and framing as well
as captured images. Each of
these settings are discussed
later in this chapter.

Capture an Image

All of the image capture
options are located on the
bottom portion of the
window, as illustrated here

User Guide to the SPOT Camera
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Frofile: | Default

[—‘ Spot™ Help
Exposure : El At Add
Irnage
Typ'i: brightfieldt]  >ave

Rename...
Brightness: Delete
[Tl

80<C

- Settings

Profile: | Default [

Exposure: .@ Auto O Manual

Image
Twpe: brightfield-transmitted light [

Erightness: 1.00

[

Quality Speed
1

Garmma; 1.00

White Balance.. Match Color...

Chip Irmaging Area:

% Full chip O Centerr 100 =
O Salection
Flatfield: | <Nomes s

\.f'r Caolor Enhancement
[ More. W Fit to Window
(' camera... _"I

»

F

||"' Frame... N ||"' Preview N f' Acquire

fr Fucus...‘:' f:'-Traurmsi‘erW:l fr Close ‘"
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Defining Preferences O
Preferences
In the Basic 3rd Party Interface, you can define three capture/view .- Captured Image Bit Depth -~

preferences. Click on the Prefs button to open the Preferences window
(see right). Each option is described below:

Captured Image Bit Depth

@ 8 Bits per Channel
Q 12 Bits per Channel

This option enables you to specify a different image bit depth when =% "
saving an image captured in the SPOT program. l Cancel oy

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

— With RT Mono 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 Mono 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.

F-Keys
The following function keys are available as shortcuts in the Basic 3rd Party interface:
Function Key Action 3rd Party Interface Option
[F 4] Restart the live image view. Live
[Alt] + [F 4] Close the SPOT Camera window. Close
[F 9] Capture an image and automatically transfer it to Acquire
the imaging application.
[Ctrl] + [F 10] Compute white balance values. White Balance
[Alt] + [F 10] Compute white balance values without displaying Not available from the window
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Defining Image Capture Settings

When you open the Basic mode 3rd Party Interface, the right hand portion of the dialog enables you to
focus and frame images prior to capturing them. The settings options in the 3rd Party interface window
enable you to optimize the image (focus and frame it), and then capture an image using these settings. The
settings that you define apply both to focusing and framing the image and the actual image capture. In the
3rd Party interface, you can:

»  Create profiles to 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 Focus-Frame/Image 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 the live
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 a live image and then decide that the result is ideal 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 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 a live image, and then
clicked Yes 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. This allows you 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 a new Profile. When you add a new Profile, the program prompts you to hame it.

»  Save — Save a Profile that you have modified.

* Rename — Rename an existing Profile.

o Delete - Deletea 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 Exposure option gives you
the choice of having the camera
calculate exposure time (Auto),
or setting the exposure on your
own (Manual). The exposure
options will vary according to
whether you select Auto or
Manual, as illustrated at right.

Auto Exposure options

Image Type

An Image Type tells the 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.

E Exposure:
Expozure ) Auto ) Manual P (3 huto @) tManual
Irniage
Typlz-: [ brightfield-transmitted light i]
Erightness: 1.00 Exposure Time: 0.040 ms
=9 @
e
i Gain: 1
Quality Speed
- g @
e
Gamirna: 1.00 Garnma: 1.00
V V

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

Nomarksi 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.

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 a Brightness value between .25 and 32.

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) 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 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 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 slider 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 is 1, which restricts the camera to a gain
of 1, giving you higher quality pictures, but lengthier exposure times.

*  When the slider is at the right-most point, the Auto-Gain Limit is 32, which allows the camera to select
from the all six 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. This is especially useful for capturing/editing images with a wide 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.
e 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
a Picture for more details on gamma adjustment and color spaces.

Manual Exposure Options

Exposure Times (RGB)

Use the slider-bar to specify exposure times between .04 ms and 526.746 sec.

When you specify exposure times, the camera skips the automated exposure sequence that takes place
when you open the live image view — i.e., the 3rd Party interface. This is very useful in cases where
exposure times are lengthy, as with fluorescence samples.

Gain

Enter the precise gain that the camera will use for an image capture. Use the slider-bar to select one of the
six gain options: 1, 2, 4, 8, 16, or 32. The gain value displays to the right 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 is identical to the auto Gamma adjustment (see above.)
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White Balance

White balance is the ratio of red, green, and blue gains 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 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.

You should perform a new white balance calculation when:

Starting a new image capture session.
Changing the lamp voltage.
Switching to a different objective on the microscope.

To perform a white balance, follow these steps:

1.
2.

5.

Set the illumination and the objective that you will use for the image capture.

If you have not done so, select your Image Type (see above). Each Image Type has its 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.

Click on the White Balance button.

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:

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)

Nomarksi
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 (all three

options)

Using an EPI-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 on Begin 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.
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Match Color

The Match Color feature is typically used in two situations:

* You want to change the colors of an image on the screen to match the way that you think the specimen
looks.

* You want to set the white balance for pictures taken with a microscopic technique that never has white
in its images. 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 remains inactive until a
preview image is captured.

2. From the Edit menu, select Match Color. The cursor becomes an eye-dropper.

3. Using the mouse to move the eye-dropper, 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 on the pixel. The Match Color dialog appears with information about the pixel that you
selected:
— Hue - The actual color, as distinguished from others in the color spectrum. Hue is 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 hue in the color. Saturation (in the SPOT
software) is measured on a numerical scale of 0 to 100, where zero equals pure gray and 100
equals pure hue (e.g., “day glow”).

5. Move the cross-hairs to the desired color either by clicking on the new location or clicking and
dragging. As you move the cross-hairs, the color in the image changes accordingly, allowing you to
preview the color before you save the image. Alternatively, you can click on the Make White/Grey
button to automatically white balance the image.

6. Click on Ok.

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., vignetting).

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

»  Center — Capture a rectangular part of the CCD chip’s area that has the same height - to - width ratio
as the full chip, and is centered on the center of the full chip. The percentage that you enter is the
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) Capture the image.

»  Selection —Capture a specific part of the CCD chip.

a)  Check the Selection option.

b)  Use the mouse to select a region for capture. Click and drag to define the selection. Note that the
new pixel dimensions display in the status bar.

c) Capture the image.
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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. Flatfield can still be used for this purpose with SPOT Insight cameras. But, because SPOT
Insight 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” appearance in 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.

Flatfield correction works by taking a picture of the brightfield background without the specimen in the
field of view. This image lets the SPOT software know, on a pixel-by pixel basis, which areas in 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.

To use the Flatfield option, follow these steps:
1. Ensure that the specimen is under the desired objective and in focus.

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. 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 the file:

a) Enter a name. 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 a location, the program automatically saves the flatfield file to
the System Folder>Preferences>SPOT 3.5 Prefs>Flatfields directory.

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

5. Move the specimen back into the field of view, and perform the image capture, using either the
Preview or the Acquire option.

Color Enhancement (Captured Images)

The Color Enhancement option optimizes image captures by closely matching the final capture to the
image as seen through the microscope. To optimize the final image, the SPOT program processes the raw
image data to produce a final 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.

246 User Guide to the SPOT Camera



Ch. 14 - Using Other Mac Imaging Applications in Basic Mode Defining Image Capture Settings

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 a zoom tool. To
zoom in on a portion of a live image, click and drag over the area that you want to zoom inon. 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) is not selected. For
more details, refer back to the Chip Imaging Area section (see above).

Note: Due to 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.

More (Image Settings)

When you click on More, the program displays a dialog of More Image Settings
additional orientation and exposure settings for the 3rd Party ~Flip
interface, as shown at right. ) Horizontat [ vertical
. - Rotate 90°
Flip @ none et ) Right

Specify whether images will be flipped in the live image view
and during the image capture process. Filter Color: | Green ?}

+  Select Horizontal to flip the image from left to right. (] oisplay images in Grayscale

*  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. A woise Fitter

7 5 Close
Rotate 90° — —_—

Binning: <MNone> %

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 Left to rotate the image counterclockwise 90 degrees.
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Filter Color

The Filter Color option specifies the color or colors that will be exposed for focusing, framing, and image
capture. SPOT 2E users can select None for a completely unfiltered image.

* Red - Focus/frame/capture a monochrome preview of your specimen using the red state of the LCD

filter.

»  Green - Focus/frame/capture a monochrome preview of your specimen using the green state of the
LCD filter.

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

» None (SPOT 2E) — Focus/frame/capture capture a completely unfiltered image.

SPOT 2E 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.

Display Images in Grayscale

To counter the difficulty of viewing, focusing, and framing monochrome images, the Display Images in
Grayscale option enables you to focus and frame a monochrome image in grayscale, as opposed to with
the red, green, or blue filter. This option applies only when the Filter Color (see above) is set to either
Red, Green, or Blue.

Binning

Binning combines adjacent pixels on the CCD chip, thereby reducing the number of pixels used in the
image capture. Binning is useful when you have dim images and want to increase sensitivity and reduce
download time. This gives you 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 1 pixel =1 pixel
e 2x2 4 pixels =1 pixel
* 3x3 9 pixels =1 pixel
* 4x4 16 pixels =1 pixel
Noise Filter

The Noise Filter corrects for the effects of electrical or thermal noise. When capturing dim images with
lengthy exposure times, the noise filter acts as a “virtual cooler” for the Insight camera, eliminating “hot
pixels.”

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 a value 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.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 using the Preview or Acquire options.
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Taking a Picture

The actual capture of a digital 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 use to
produce a publishable product.

The basic image capture functionality in the Basic 3rd Party interface consists of the following two areas:

e Focusing and Framing
* Image Captures

Focusing and Framing

Focus

The Focus feature allows you to focus on an image directly from the screen. You do not need to look into
the microscope after you have captured the initial image.

/ Note: Because it is @ moving mechanical part, the shutter in your SPOT camera is considered a
wear item, with an average lifetime of 500,000 clicks. How long a shutter lasts depends on usage.
To increase the useable life of the shutter, avoid unnecessarily prolonged framing/focusing
sessions.

An image can be focused either before or after the initial capture.

Note: If you focus on an image before you perform the initial capture, the focus is limited to the
center of the CCD chip. Capturing an image before focusing enables you to select a specific part
of the image for focusing.

To focus an image, follow these steps:

1. Click on the Focus button. A rectangle appears, superimposed on the center of the image. This
rectangle defines the area that you will focus on.

Note: If you focus on the specimen before the initial image capture, the Focus window appears
instead of the rectangle.

2. Move the rectangle to the area of the image that you want to focus on. To move the rectangle, use one
of the following techniques:

—  Left click (Windows)/click (Mac) and drag the rectangle to the appropriate position.
—  Left click (Windows)/click (Mac) on the area of the image that you want to focus on. The
rectangle moves to the position that you click on.
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Open the Focus window: either double
click or right click on the rectangle. The
focus window appears superimposed on
the image, with the area that you
selected in the frame.

Select a Filter Color, either Red, Green,
or Blue, based on the predominant color
in the specimen. Different colors
provide different levels of contrast. The
best way to determine the color is to
preview it by clicking on the box.

To view your filtered image in grayscale,
select the Display in Grayscale option.

Select a Binning option. There are four
options:

— None 1 pixel =1 pixel

- 2Xx2 4pixels =1 pixel

- 3x3 9pixels =1 pixel

- 4x4 16 pixels = 1 pixel

Binning works well when focusing dim

Ch. 14 - Using Other Mac Imaging Applications in Basic Mode

Focus

Filter Color: = Graen ? ‘E Display in Grayscale

Binning: " shone= | %0 Speed: Medium +]
Brightness: B 4|k 1.00
=5 - r )

7 Begin Stop Close Reposition

images. For a more detailed explanation refer to the binning section above.

Select a Speed (i.e., a shutter speed limit).

The Speed option on the Focus window sets a lower limit on the update rate of the framing window.
The Speed selection is a balance. On one hand, you would like a fast update rate to minimize the lag
between moving the focus knob and seeing the specimen sharpen or blur on the screen. On the other
hand, too fast of a Speed selection on dim images results in grainy or unrecognizable images. The
table below illustrates the relationship between speed (the update rate) and image quality for dim

images:

Speed (Update Rate)

Image Quality on Dim Specimens

Slowest (approx. 1 frame/2 secs.)

Slow (approx. 1 frame/sec.)

Medium (approx. 3 frames/sec)

Fast (approx. 5 frames/sec.)

Highest
v
v

Lowest

Modify the Brightness as needed. Enter a value between .25 and 8, or move the selection bar to the
desired position. The contrast of the image area changes as you move the bar.

/ Note: When you open the Focus window, the last entered Exposure Adjustment value appears.

Brightness enables you to overexpose or underexpose (darken or lighten) the area of the image. In
many cases, an image has varying levels of brightness, and you may want to lighten or darken a

specific area.

Click on Begin. The initial series of clicks is the camera determining the correct exposure, as it does

with the Get Image option.
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Wait for the initial clicks to end. When the initial clicking has ended, you can begin focusing the
image. To interrupt the process and focus on a different area, click on the Reposition button. Use the
focusing rectangle to select a different area.

When the image appears as desired, click on Stop. Click on Close.

Click on the Get Image button to recapture the focused image.

Frame

Framing gives you a low resolution, black and white, full frame image that updates itself fast enough to be
used as an aid in positioning your specimen for the final capture. Framing allows you to position an object
before capturing a final image. For example, if an image capture is off-center, you can use the Framing
option to adjust the specimen’s position. With the Frame option, you avoid having to look through the
microscope, recapture the image, and determine if it is displayed correctly: framing allows you to adjust the
specimen’s position using the on-screen image as a reference.

/ Note: The Frame option can also be used before you have captured an image.

To frame an object, follow these steps:

1.

2.

Take the initial picture.

=S "

Frame

If the image is out of position, select Frame
from the Camera menu. The Frame window
appears on top of the image, as shown at
right.

Select either the Red, Green, or Blue filter,
depending on the predominant color in the
specimen. The selection should provide the
highest level of contrast for the image.
Because different colors provide different
levels of contrast, the best way to determine a
color for Framing a specimen is to preview it
by clicking on the color.

To view your filtered image in grayscale,

. - . Filter Calor: G iy HD' lay in Gi I
select the Display in Grayscale option. sl = Lin .

L. Speed: Medium ?
.Select a shutter speed limit. —
) Fregn D~ swop  f Close )

The Speed option on the Frame window sets
a lower limit on the update rate of the framing window. When you Frame an image, the camera
captures black and white images to update the position as you move the x-y stage adjustment controls.
Ideally, the speed should be as fast as possible (i.e., the Fast setting) so that the update rate is quick and
the lag time between making the adjustments and seeing the update is less noticeable.
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The brightness of the initial image plays an important part in selecting an update rate. Dimmer images,
for example, require slower updates in order to produce high quality images. The table below illustrates
the relationship between speed (the update rate) and image quality for dim images:

Speed (Update Rate) Image Quality on Dim Specimens
Slowest (required rate for best images) Highest
Slow (approx. 1 frame/sec.) ¥
Medium (approx. 3 frames/sec) v
Fast (approx. 5 frames/sec)
Lowest

6. After you select an update speed setting, click on Begin. The image appears in the Frame window, and
the Camera begins clicking. The initial series of clicks is the camera determining the correct exposure,
as it does with the Get Image (exposure from setup) option.

7. Wait for the initial series of clicks to end.

8. Adjust the image position.

9.  When the image is positioned as it should be, click on Stop.
10. Click on Close.

Image Captures

From the SPOT Basic 3rd Party Interface, you can capture images in different ways:

*  Preview - You can capture a Preview image. 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 replaces in 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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Pixel Digitization

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 applies to 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. In digital 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, a pixel. The following is a simplified description of what happens when you
take a picture with a digital camera:

1. The camera’s optical system forms images on the “checkerboard” of pixels.
2. The CCD is exposed to the image for a period of time.

During this period, each photo-sensitive cell receives photons of light, converts the photons to
electrons, and then stores the electrons in the cell. The process by which each cell accumulates
electrons can be compared to a well filling with water. As more light hits a cell, the electron level in
the well rises. The more electrons that are in the cell, the more voltage it will have when read by the
digital camera.

3. Following the exposure, a digital 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 reconstructs the 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 is inherently monochromatic (black and white), color filters must be used to extract
the color information from the image. There are three basic design methodologies.

» Single CCD design using color masked pixels (SPOT Insight camera; RT KE Color Mosaic)
Digital cameras designed in this manner have one CCD chip with color filters physically bonded to
each pixel on the chip. Some pixels get red filters, some pixels get green filters and some pixels get
blue filters. Since each pixel is only 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, a pixel 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 as interpolation.

Pros and Cons: A digital camera designed in this way is inexpensive and can freeze moving images
with a single exposure. However, because they interpolate brightness values, such cameras cannot
provide as high of a resolution as that provided from a non-filtered CCD chip.

*  Three CCD design using color beamsplitter
This design uses three CCD chips. The incoming image first goes through a color beam splitter which
directs the red light to one chip, the green light to a second chip and the blue light to a third 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.

Pros and Cons: This design produces an image that retains the high resolution of the individual chips.
This type of camera can also freeze moving images with a single exposure. However, because most of
the cost in a high resolution CCD camera is in the CCD chip itself, three chip cameras are far more
costly than their single chip counterparts.

» Single CCD design that takes three pictures (three pass method) (SPOT, SPOT RT, and Insight
3-Shot cameras)
Cameras designed in this way expose a single CCD chip three times, once to red light, once to green
light, and once to blue light. One variant in this type of camera is how the chip is exposed to the
different colors of light. Some cameras switch individual red, green and blue glass filters in front of
the chip for each exposure. Others use a liquid 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 is able 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 reads the CCD chip and digitizes each pixel as it comes off of the CCD
chip, and before it is sent through the cable into the computer. This technique minimizes noise and
maintains the lack of distortion that is inherent with CCD chip geometry. The SPOT Insight cameras use
two methods of pixel digitization, one for live imaging, and one for image capture:

* Live imaging (RT and Insight)
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.

Pros and Cons: This method provides an extremely fast display when using SPOT’s Live Image
feature. The challenge comes in achieving a good 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 is not indicative of what your image capture will look like.

* Image capture (all SPOT models)
To provide the most accurate image captures, SPOT cameras use a single circuit to digitize the entire
CCD chip.

Pros and Cons: Because a single circuit is used to digitize the entire CCD chip, all pixels are
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 a digital 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 an image gets dimmer, exposure times can get
uncomfortably long.

With the SPOT camera you can shorten exposure times by filling the brightest pixel on the CCD chip to
less than full well, and then using this lower level as full scale. The inverse fraction of full well that the
brightest pixel on the CCD is filled to is known as the gain. For example, filling a pixel to half of full well
cuts the exposure time in half. Since the exposure time is cut in half, we call this a gain of 2.

The following table illustrates the relationship between gain, the fraction of full well that the brightest pixel
is filled to, and the effect of gain on exposure time:

Gain Fraction of Full Well Exposure Time (sample)
1 1 80 seconds
2 Y2 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 a gain of one turns into a 5 second exposure at gain 16. This is good in terms of
the exposure time. Unfortunately, background noise is directly proportional to gain. It is 16 times higher at
a gain of 16 is than at a gain 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 this information 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 the image. For details on using the Auto-Gain Limit feature, refer to Ch. 5 -
Preparing to Take a Picture.
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Hardware and Software Specifications

Camera and Filter
SPOT 2E - slide mounted color filter
SPOT Jr. — fixed color filter

CCD Information

SPOT 2E
KAF-1401E
Active Pixels — 1315 x 1035
8.98 mm x 7.04 mm active area
1,361,025 pixels measured per color plane
4, 083, 075 pixels measured per RGB image
6.8 um square pixels

SPOT Jr.
KAF - 0400E
Active Pixels — 768 x 512
6.91 mm x 4.61 mm active area
393,216 pixels measured per color plane
1,179,648 pixels measured per RGB image
9.0 pm square pixels
Full well charge capacity — 31,500e

Optical Resolution
KAF-1401E 1315 x1035
KAF-0400E 768 x 512

Bit Depth — SPOT 2E/SPOT Jr.
8 bit or 12 bit monochrome; 24 bit or 36 bit RGB color
Saved file formats: 24 bit, 36 bit, or 48 bit (RGB)

Pixel Readout Rate
1.08 MHz

Acquisition Time to Monitor

(processor dependent)

SPOT 2E: 24 bit RGB ~ 11 seconds with a Pentium Il 333
SPOTJr. 24 bit RGB ~ 6 seconds with a Pentium 11 333
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Binning Modes
2x2,3x3,and4 x4

Weight/Dimensions
Camera—7 Ibs. /5.0” Hx 7.0” W x 7.25” D
Power supply — 12 Ibs. / 5.0” H x 10.5” W x 8.0” D

Power Requirements
Configurable to 100V, 120V, 220V or 240V 50/60 Hz

Certifications
CE, FCC, Class A

Computer Requirements
PC - Pentium 166 or greater Mac — Power PC w/PCI bus
Windows 95/98/00/NT/ME/XP Mac OS 8.6 or greater

RAM - 64 Mb RAM required, 256 Mb recommended.

Video card — Support of 24 bit RGB at the desired monitor
resolution.

Software Features

. Image capture window

. Pre-defined image types

. Auto exposure

. Auto white balance

. Flatfield correction

. Zoom and pan window

. Image enhancement tools

. Annotation

. Calibration mark

. Measurement — length, perimeter area, angle

. Print layout dialog

. On-line help menu

. Image archiving database (currently unavailable for Mac OS)
. Report generator (currently unavailable for Mac OS)
. Sequential Imaging
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Hardware and Software Specifications (cont.)

Dynamic Range
60 dB

Anti — Blooming Factor
300 times (nominal); 100 times (minimum)

Dark Current

SPOT 2E:  0.05 e/p/s at —12° C (typical)
0.2 e/p/s at =12° C (max)
SPOT Jr.: 0.3 elp/s at-12° C (typical)
0.7 e/p/s at =12° C (max)
Exposure

Automatic and User-Defined
Range — 1 ms — 536 seconds per color

Operating Environment
10 %-80 % relative humidity/15° C — 30° C ambient

CCD Cooling

Thermoelectric with forced air

Cooled to —12° C (37° below ambient at a typical room
temperature of 25° C)

Temperature Stability
+/- 1° C per eight hour period

Lens Mount
Nikon “F” bayonet mount (refer to the “Installation
Guidelines” chapter of the manual for more details)

Computer Interface
PCI bus card (supplied)

External Shutter Control

BNC connector on PCI plug-in board.

TTL level output for shuttering fluorescence illuminator. TTL level is high

when the shutter is open, low when it is closed.

Image File Formats
TIFF, TIFF-JPEG, JPEG, BMP, PICT

File Sizes
8 bit mono. 1.29 MB
12 bit mono. 1.94 MB
24 bit RGB 3.88 MB
36 bit RGB 5.83 MB
Drivers

TWAIN for Windows 95/98/NT/2000/ME;
3" Party Interface for Mac OS

Third Party Software
See Appendix H.

Camera Window
SPOT 2E: UBKY glass with 320 - 690 um AR coating
SPOT Jr..  BKT7 glass with 430-690 pm AR coating

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 is the FCC’s standard warning for this type of

device:
WARNING:

This is a Class A Product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.
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SPOT Camera Catalog Information

There are now two models of the standard SPOT camera: the SPOT 2E Slider and the SPOT Jr. The SPOT
2E Slider comes with Kodak’s KAF-1401E CCD chip and the SPOT Jr. comes with the Kodak KAF-0400E
CCD chip. With both cameras, there are three available chip grades: “1” represents the highest grade and
“3” represents the lowest grade. Refer to next sections for more details on chip grade. The new
“Enhanced” SPOT camera, as illustrated in the table, is available in slider and monochrome models, with
either the Kodak 1400 or 0400 chip.

The catalog part number indicates the camera model, as well as the chip grade. For example, the part
number SP130-3 indicates that the camera is a SPOT 2E Slider camera with a grade 3 CCD chip. The
following table shows each camera with the standard chip configuration, as well as the special order

options

Specifications

Catalog Part
Numbers

Description

Standard
Configuration Model

SP161-3
SP161-2
SP161-1

SPOT Enhanced B/W “F” mount camera
(0400 chip)

SP161-2

SP151-3
SP151-2
SP151-1

SPOT Enhanced B/W “F” mount camera
(1400 chip)

SP151-2

SP141-3
SP141-2
SP141-1

SPOT Enhanced Slider “F’” mount camera
(0400 chip)

SP141-2

SP131-3
SP131-2
SP131-1

SPOT Enhanced Slider “F” mount camera
(1400 chip)

SP131-2

SP130-3
SP130-2
SP130-1
SP130-0

SPOT 2E Slider “F” mount camera

SP130-2

SP120-2
SP120-2-BW
SP120-3E
SP120-2E
SP120-1E
SP120-0E

SPOT Jr. “F” mount camera

SP120-2
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Defect Specifications — KAF-1401E CCD Chip (SPOT 2E)

The following defect specifications are from Kodak’s Performance Specification for the KAF-1401E CCD
chip.

Definitions
Point Defect DARK: A pixel which deviates by more than 6 % from neighboring pixels when
illuminated to 70% of saturation.
BRIGHT: A pixel with dark current > 5000 e/pixel/sec at 25° C.
Cluster Defect A group of not more than five adjacent point defects.
Column Defect 1. A grouping of more than five contiguous defective pixels along a single

column.

2. A column containing a pixel with dark current > 12,000 e/pixel/sec ) bright
column.

3. A column that does not meet the minimum vertical CCD charge capacity (low
charge capacity column).

4. A column which loses more than 250 e under 2 Ke illumination (trap defect).
Neighboring Pixels  The surrounding 128 x 128 pixels or + 64 columns/rows.

Defect separation Column and cluster defects are separated by no less than two pixels in any
direction (excluding single pixel defects).

CCD chip defects are noted as occurring in either a central zone (Zone A) or the total chip, as illustrated
below:

1, 1035 1317, 1035
260, 817 1060, 817
Zone A
260, 217 1060, 217
1,1 1317,1

Defect Classes

Defect tests performed at T=25°C

Class Point Defects Cluster Defects Column Defects
Total Zone A Total Zone A Total Zone A
(60} 0 0 0 0 0 0
C1 <5 <2 0 0 0 0
Cc2 <10 <5 <4 <2 <2 0
C3 <20 <10 <8 <4 <4 <2
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Transmission of Windows, KAF-1401E
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Defect Specifications — KAF-0400E CCD Chip (SPOT Jr.)

The following defect specifications are from Kodak’s Performance Specification for the KAF-0400E CCD

chip.

Definitions

Point Defect

Cluster Defect
Column Defect
Neighboring Pixels

Defect separation

A pixel which deviates by more than 6 % from neighboring pixels when illuminated
to 70% of saturation.

A group of not more than five adjacent point defects.
A grouping of point defects along a single column.
The surrounding 100 x 100 pixels or £ 50 columns/rows.

Column and cluster defects are separated by no less than two pixels in any
direction (excluding single pixel defects).

Test Conditions

Temperature 25°C
Integration Time

Readout Time

Defect Classes

('int) = 120 msec.

(‘readout) = 50 msec.

Class Point Defects Total Cluster Defects Total Column Defects Total
Co 0 0 0
C1 5 0 0
Cc2 10 4 2
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Show Gridlines

[Ctrl] + [G]
¥ +M
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Selected Error Messages

Appendix D: Selected Error Messages

In the following table, unless indicated, the error messages apply to all SPOT camera models and to both
Windows and Mac operating systems.

Error Message

A file could not be found
(Mac)

At Least One Exposure
time must be specified

Camera Error

Error deleting file
(Mac)

Error modifying registry

Error reading camera
information
(RT cameras only)

Error reading file
(Mac)

Error writing file
(Mac)

Exposure time too short
for camera

Flatfield file is
incompatible with image
setup

Images have different bit
depths

User Guide to the SPOT Camera

Cause(s) and Solution(s)

Something went wrong in a file operation, usually due to a disk error.
Reboot the computer.

You defined your image setup as “User-Defined” (see Ch. 5), but did not
enter exposure times.

Enter the exposure times or use the Compute Exposure option to have the
camera compute exposure values for you. If you have captured an image
previously, you can use the Recall Previous Exposure option.

There is damage to the camera head or the shutter is malfunctioning.
Contact Diagnostic Instruments.

Something went wrong in a file operation, usually due to a disk error.
Reboot the computer.
Same as above

There is damage to the camera head, problems with the interface card, or a
bad connection cable

Contact Diagnostic Instruments.

Something went wrong in a file operation, usually due to a disk error.
Reboot the computer.
Something went wrong in a file operation, usually due to a disk error.
Reboot the computer.

The brightness of the image requires an exposure time that is too short for
the camera.

Add a neutral density filter to dim the image without changing the color
balance.

The pixel bit depth (bpp) of your image setup does not match the pixel bit
depth of the flatfield file (e.g., the image setup is 8 bpp and the flatfield file is
24 bpp).

Modify either the image setup or the flatfield file so that the two match.
The images that you are trying to merge, add, or subtract have different

pixel bit depths.
Change one of the images so that their pixel bit depths are the same.
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Images must have the
same dimensions

Image too dim

JPEG Quality value must
be between 1 and 100.

Memory is getting full.
Please try to alleviate the
problem by closing some
documents. (Mac)

No response from the
camera. Make sure the
camera is connected and
the power is on

(when you first try to open
the SPOT program)

Not a supported bit depth
image

Out of Memory (Mac)

Appendix D

The images that you are trying to merge, add, or subtract are two different
sizes. This may be because you cropped or binned an image for viewing
purposes.

Ensure that the two images have the same dimensions. You might simply
use un-cropped/non-binned versions of the images.

There is not enough light to capture the image.

This error message appears for various reasons, so you might have to
experiment to increase the light. Possible solutions include:

e Adjusting the microscope settings to let in more light
e Binning the image (see Ch. 5) to increase camera sensitivity
e For RT Slider users, sliding the color filter to the B/W position

When saving an image, or defining database (Ch. 9) or sequential image
(Ch. 6) preferences, you entered a value less than one or greater than 100
(for a JPEG or TIFF JPEG format image).

Re-enter a value between one (highest compression, lowest quality) and
100 (lowest compression, highest quality).

The system is running low on memory.

Increase the memory allocation for the SPOT program.

This message appears for various reasons. The most typical are:
*  The power supply is not turned on.
e The PCI board is not seated properly.

e Acableis loose.

Turn on the power supply, ensure that the PCI card is properly seated, or
ensure that the cables are firmly connected to the camera/computer/power
supply. Refer to the Installation Guidelines section of the manual for details
on installing the PCI card and connecting the camera to the microscope and
computer.

You tried to open an image with a pixel bit depth that is not supported by the
SPOT software.

Using another imaging program change the pixel bit depth of the image to
one of the four depths that the SPOT program supports: 8, 12, 16, 24, 36, or
48. Note that while 16 and 48 bit per pixel images can be opened by the
SPOT program, they are treated as 12 bit per channel images.

The system is running low on memory.

Increase the memory allocation for the SPOT program.
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Place the color filter in the
‘Color’ position

Place the color filter in the
‘B/W’ position

(RT Slider only)

Printer Error

Software is incompatible
with camera hardware

Spot cannot be launched
in basic mode due to a
disk or permissions error
(Mac)

Spot cannot be launched,
because the application
cannot be located. (Mac)

Spot cannot run in the
Classic environment under
OS X. (Mac)

The Spot Prefs folder is
missing. (Mac)

User Guide to the SPOT Camera

Selected Error Messages

These messages appear when you are trying to capture an image and the
position of the sliding color filter does not match the image setup filter
definitions. For example, you will see this message if you selected the Use
Color Filter option for the image setup, but the sliding filter is out (in the B/W
position). Note that you will see this message only if the Monitor Camera
Color Filter Preferences option is selected on the Preferences window.The
camera will not allow you to capture an image without correcting this
discrepancy.

Either move the filter to the correct position, or change the image setup
definition to match the position of the color filter. Alternatively, you can
deselect the Monitor Camera Color Filter Preferences option and the
program will not prompt you with error messages.

The printer software is not installed.

In order for the SPOT program to work correctly, you must have a print
driver installed on your system. The printer does not necessarily need to be
attached to the computer, but the drivers need to be installed.

Install a printer driver — follow the manufacturer’s instructions for installing
the printer that you plan to use.

The causes of and solutions to this error message, which appears when you
try to run the SPOT program for the first time, vary according to the camera
model:

e For both RT and non-RT cameras, this message appears if, during the
installation process, you specified the wrong interface card for the camera.
Reinstall the SPOT software and specify the correct interface card. Refer to the
Installing the Software section of the Installation Guidelines chapter for more
details.

e For non-RT cameras, this error message indicates that the chipinfo.dat file is
from an earlier version of the SPOT program.
Contact Diagnostic Instruments and request an updated chipinfo.dat file.

The basic mode launcher failed to write a necessary file in the preferences
folder.

Reboot the computer. If the problem persists, run Disk First Aid, located in
the Utilities folder of the boot drive.

The SPOT Basic application must be in the same folder as the copy of
SPOT the user is trying to start.

Move the Basic mode application file into the same folder as
the Advanced mode application file.

This message appears if you try to run the OS 9 version of the SPOT
software (either the full application or the 3rd Party Interface) in the Mac OS

X environment. SPOT closes immediately following the display of this error
message.

Re-open the SPOT software in Mac OS 9.

The folder, which is necessary in order to run the Basic mode program
(among other things) is missing.

Run the SPOT application (i.e., double-click on it) to create the folder.
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This version of Spot only This message appears when you try to open the Carbon (OS X) version of
runs on OS X. (Mac) the SPOT software (either the full application or the 3rd Party Interface)
in Mac OS 9. SPOT closes immediately following the display of this error
message.

Re-open the SPOT software in Mac OS X.

Video driver is not set to The video driver for your graphics card is not set to True Color mode.

true color mode (millions

of colors). Displayed From the Windows Control Panel, change the graphics card settings to True
images may not appear Color (24 bit) or True Color (32 bit): Select

with the correct colors. Start>Settings>Control Panel>Display>Settings>

Color Palette (Win 95/NT) or Colors (Win 98)
and choose True Color (Win NT only), True Color (24 bit) or True Color
(32 bit) from the drop-down list.
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Appendix E: Converting Previous Version SPOT

Databases

Database Conversion Steps

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 (3.5). Follow these
steps:

1. Access the files on the software CD that came with your camera. In addition to the documentation and
program folders, you should see a Utilities folder.

2. Open the Utilities folder.

3. Double click on the convdb.exe icon. The program automatically converts your databases.
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Appendix F:

Changing the Desiccant

Appendix F: Chanqi

Introduction

After a period of time,
depending on camera use
and ambient humidity
levels, the desiccant
packets in the camera head
can become saturated with
moisture and lose their
effectiveness. At this
point, frost will start to
form on the chip and image
quality will deteriorate. If
you start to see signs of
condensation on your
image captures, this is an
indicator that the desiccant
packets need to be
changed. .

If you start to see signs
that the desiccant needs to
be replaced, return the
camera to Diagnostic
Instruments, and we will
replace the desiccant for
you.

User Guide to the SPOT Camera

the Desiccant

Left:

Full screen
view of an
image cap-
ture with
condensation

Below:
Close-up of the
same image
capture
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Appendix G: Third Party Software

Third Party Software

The following table lists major third party imaging software systems and their compatibility levels with the
SPOT, SPOT RT, and SPOT Insight cameras.

Drivers are offered by the
3 Party software manufacturer

Drivers are included with
the SPOT software

SPOT SPOT RT SPOT TWAIN 3" Party
Company |Software System | (1401E & 0401E) Driver Insight Driver |(Windows)| Interface (Mac)
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 H SPOT Cameras, RT Cameras, and Polarized Light Microscopy

Appendix H: SPOT Cameras, RT Cameras, and

Polarized Light Microscop

In polarized light microscopy, there are two polarizers in the microscope’s light path. Because the color
filter on SPOT and RT cameras also uses a polarizer, the camera must have the correct rotational
orientation in order to accurately render colors in image captures.

To set up a SPOT or RT camera for 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 Image window (RT cameras) or click on the Focus
button (SPOT cameras). If you are using a SPOT camera, ensure that the Focus speed is set to Fast..

4. Slowly rotate the camera until the window goes black. This is the extinction point.

5. Slowly rotate the camera back until the image reappears. Continue rotating the camera until the image
reaches its brightest point (the highest quality image).

6. Rotate the camera halfway back toward the extinction point position.

7. Lock in this position (i.e., use the hex key to tighten the connection).

8. Capture the image.

The captured image serves as a reference point for tweaking the final position. You can use additional,
small rotational adjustments to achieve a good match between the colors in 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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Appendix | Replacing the Shutter

Appendix |; Replacing the Shutter

Introduction

Because it is a moving mechanical part, the shutter in your SPOT camera is considered a wear item, with an
average lifetime of 500,000 clicks. After a period of time, the mechanical shutter in your camera will wear
out. The following is a list of potential symptoms indicating that your shutter is worn out and needs
replacement:

e The Camera Error message appears when you open the SPOT software. This might indicate a shutter
problem.

»  Captured images show up with a shadow on them.

»  The shutter itself appears in the image capture.

»  The shutter moves more slowly than usual, or makes unusual noises.

»  The shutter does not move at all.

If you notice any of the these warning signs, it is possible that it is time to change the shutter. There are

three options for replacing a worn shutter:

e If you are familiar with the camera, you can replace the shutter yourself. Order a Shutter
Replacement Kit (part number SP300-103) from Diagnostic Instruments, and follow the steps in the
below section.

»  Send the camera to the deal from which it was purchased.

»  Send the camera back to Diagnostic Instruments.

Replacement Steps

To replace the shutter, follow these steps:

1. After disconnecting the SPOT camera from the computer and power supply, turn the camera on its
back so that the lens is facing up.

2. Unscrew the lens mount.
Using a 3/32” hex key wrench, remove the six
screws that hold the lens mount onto the
camera. Set the screws aside.

3. Detach the lens mount.
Remove the lens mount
from the camera
without
disconnecting the
wires that are
attached to the
color filter.

€ns mount screws
If you accidentally disconnect a
wire, use the following guidelines to
ensure that they are properly reconnected.

— SPOT Jr. - Ensure that wires are
reconnected to their respective colors, i.e., the
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10.

11.

red wire should be reconnected to the red connector, the black wire should be connected to the
black connector, etc...

— SPOT 2E - On SPOT 2E cameras, all three wires coming from the camera are gray. To ensure
that the wires are properly reconnected follow these steps:

a) Find the wire with either a red stripe or a black mark. This is the “bottom” wire.
b) Connect the red striped (or black marked) wire to the red connector.

c) Connect the “middle” gray wire to the black connector.

d) Connect the “top” gray wire to the white connector.

shutter screws/

Unscrew the old shutter. lock washers
Using the 5/64” hex key wrench,
remove the three screws that hold the
shutter in place.

shutter

Disconnect the two white shutter
Wires.

To do so, pull on both sides of the
shrink tubing.

Remove the old shutter.
Holding the shutter by the coil, lift it
straight up and out, and set it aside.

Put the new shutter in place.
Position it according to the orientation shown in the diagram at right. 1f you
have difficulty aligning the shutter, match the locator hole on the shutter to the

hole on the camera.
locator hole

Reconnect the white shutter wires to the new shutter.
After the wires are reconnected, carefully tuck them into the slot,
ensuring that none of the wire is hanging out.

Re-insert the three shutter screws. ‘ \

Use the 5/64” hex key wrench to tighten the screws. g
Tighten them only until they are snug and the lock 5
washers are flat.

Tuck the color filter wires into their slot.
Ensure that none of the wire hangs out.

6" WARNING ¢*

IF EITHER THE COLOR FILTER WIRES OR
THE SHUTTER WIRES ARE NOT PROPERLY
TUCKED INTO THEIR RESPECTIVE SLOTS,
THEY COULD BE SEVERED WHEN
RECONNECTING THE LENS MOUNT TO THE
CAMERA.

Reattach the lens mount to the camera.

a) Line up the holes and insert all six screws. The holes should line up easily, without having to
force the fit.

b) Use the 3/32” hex key wrench to partially tighten each screw.

c) Before you finish tightening the screws, check to see that neither set of wires is caught between
the lens mount and the camera.

d) Tighten the screws until they are snug.
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Index

Adjustment Factor, 91
1 Adust Image (Basic mode)
Brightness, 53
12 bpp (monochrome), 83 Contrast, 53
Dark Level, 53
Gamma, 53
2 Advanced program mode, 25, 67
annotation
24 bpp (RGB color), 84 Add Calibration Mark, 150
attributes, 155
3 images
Advanced mode, 152
Basic mode, 55
annotation objects
Connected Lines, 154

36 bpp (RGB color), 84
3" Party interface, Basic, 238

8 Images, 154
Lines, 154
8 bpp (monochrome), 83 Shapes, 154
Text, 155
A annotations
editing, 157
acquire images area
SPOT 3" Party Interface for Macs, 236 defining for an image capture, 39, 95, 222, 245
TWAIN interface, 212 artifacts in optical system, 39, 44, 102, 222, 246
Add Calibration Mark, 150 attributes
Add Measurement, 151 annotation, 155
Add Page (report mode), 201 report, 190
adding Basic mode, 59
a currently open file, 147 Auto — Exposure, 84
a SPOT database image, 147 Auto-Arrange Images, 207
an image from file, 147 Auto-Gain Limit, 89
file type extensions to file name for Mac users, 34, relation between gain, exposure time, and
78 background noise, 90
Adjust Brightness (additive), 133 Auto-Save Images, 32, 75
Adjust Brightness (multiplicative), 134, 135 avi file format
Adjust Contrast exporting SPOT sequence files to, 31, 72
HSL, 136
HSV, 136 B
RGB, 136
Adjust Gamma background subtraction, 100
HSL, 138 Basic 3" Party interface, 238
HSV, 138 defining preferences for, 240
RGB, 137 image settings for, 241
Adjust Histogram using live images to define capture settings in, 241
HSL, 140 working in, 238
HSV, 140 Basic 3" Party Interface
RGB, 139 taking a picture in, 252
Adjust Hue, Saturation, and Luminance, 134 Basic 3" Party Interface defining capture area, 245
Adjust Hue, Saturation, and Value, 134 Basic program mode, 25, 28
adjusting brightness/darkness of an image (Basic menu bar, 28
mode), 53 navigating in, 28
adjustment quick start, xxi
gamma, 97 reports, 56
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status bar, 29
toolbar, 29
viewing and editing window, 28
Basic TWAIN interface, 214
defining preferences for, 217
establishing, 214
image settings for, 218
taking a picture in, 229
using live images to define capture settings in, 218
working in, 215
Basic TWAIN interface defining capture area, 222
Binning, 88
as a Focus option, 117
live image option, 41, 225, 248
Black Level Subtract (12 BPP), 96
blooming problems, 91
blurry images
sharpening, 142
borders
pixels, 49, 121
brightness
adjusting additive, 133
adjusting for captured images (Basic mode), 53
adjusting multiplicative, 134
Brightness
Image Setting for Basic 3" Party Interface, 242
Image Setting for Basic mode, 37
Image Setting for Basic TWAIN mode, 219
brightness (multiplicative)
adjusting, 135
Bring to Front
annotation mode, 158
report mode, 199
buttons, toolbar
file view, save, and edit, 69
image capture, 69

C

Cache Images During Play (image sequences), 34, 77
calibration and measurement
Advanced mode, 150
Basic mode, 54
calibration mark, 150
calibration of microscope objectives, 32, 73
camera
changing the desiccant packets in, 271
connecting to a microscope, Xix
connecting to your computer, Xx
initializing, 42
special image capture techniques for use with
polarized light microscopy, 275
using more than one on a single computer, Xx
Cameras
using multiple, 35, 78
capturing a region in an image, 111
capturing images
Get Image (exposure from setup), 106
Get Image (last used exposure), 107
Get Sequential Images, 48, 108
Set Chip Imaging Region, 111
Capturing images (Basic mode)

Get Image, 42
centering images, 46, 115, 227, 251
Change Pixel Bit Depth, 146
changing the desiccant, 271
Chip Defect Correction, 96
Chip Imaging Area, 39, 95, 222, 245
Close

image file, 31, 72
color

mathematical representation of, 99
Color Enhancement, 97
color matching

Advanced mode, 144

Basic 3" Party Interface mode, 245

Basic mode, 54

Basic TWAIN mode, 221
Color Order, 88
color palettes

defining, 75, 234
color rendition and white balance, 113
color space options, 99
color spaces, 131

HSL, 99, 131

HSV, 99, 132

RGB, 99, 131
colors

order in exposure process, 88
colors to be exposed

specifying, 87
Combine Images, 147
comparison of Basic and Advanced mode features, 25
compression

JPEG, 65, 168, 204
Compute White Balance Values menu option, 113
computing exposure times, 93, 112
computing white balance values, 43, 92
conditions, database search

defining, 177

saving and reusing, 180
connecting, xx
Connecting the camera to a microscope, Xix
contents

shipping box, xiv
contrast

adjusting (HSL), 136

adjusting (HSV), 136

adjusting (RGB), 136

adjusting in Basic mode, 53
conventions

document, v
Convert to Gray Scale, 144
Copy to Clipboard

report mode, 200
copying

images to another program, 51, 128
correction

chip defect, 96

flatfield, 114
creating and modifying databases, 166
cropping images, 52, 130
Cut

annotation mode, 158
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report mode, 200

D

Dark Level
Basic mode brightness adjustment, 53
database
converting a previous version, 269
creating, 166
establishing a password for, 166
fields
default values for, 171
defining, 169
Lookup, 170
Textual/Numeric, 169
images
location and file path, 167
moving, 174
on multiple disks, 167
storage guidelines, 167
records
editing, 173
editing from a search, 181
sample, 163
saving images to, 172
search, 176
conditions, 177
displaying results, 179
ordering results, 178
saving and reusing, 180
tabular display, 179
set up steps, 166
database search
thumbnail display, 180
date and time
associating with an image, 50, 123
default values, 171
defects
CCD chip, 96
Delete
annotation mode, 158
image file, 31, 72
report mode, 200
Delete All
annotation mode, 158
report mode, 200
Delete Page (report mode), 64, 201
desktop shortcuts, xv
dim images
binning, 88
directory
software installation, xiv
display grid
setting for report window, 189
distributing reports, 65, 204
document conventions, v
documentation
on-line, xx
download time for image captures
decreasing, 88
Duplicate
annotation mode, 158
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edit
database records, 173
database records (from a search), 181
image memo, 56, 159
report objects, 199
report objects (Basic mode), 63
Edit
images
Advanced mode, 127
Basic mode, 51
Edit menu
options (Advanced mode), 127
options (Basic mode), 51
Editing options for image sequences, 126
electrons and wells on CCD chip, 89
enlarging image size, 128
error messages (selected), 265
errors, installation
Windows 95, xvi
exporting SPOT sequence files to avi movie format,
31,72
exposure
available options, 85
specifying color(s) for, 87
exposure settings, 84
Adjustment Factor, 91
Auto-Exposure vs. User-Defined Exposure, 84
Auto-Gain Limit, 89
Binning, 88
Color Order, 88
Exposure Times, 93
Filter Color, 87
Gain, 94
Image Type, 89
Use
Red Green Blue, 87
Use Color Filter, 87
White Balance, 91
White Balance (Basic 3" Party Interface), 244
White Balance (Basic mode), 43
White Balance (Basic TWAINmode), 220
exposure time
reducing, 89
Exposure Time
live image exposure option, 38, 220, 243
Exposure Time(s)
automatically computing. See Compute Exposure
recalling from previous capture, 94. See Recall
Previous Exposure
extensions (file type)
adding to Mac file names, 34, 78

F

features
new, 23

fields, database, 169
default values for, 171
Lookup, 170
Textual/Numeric, 169

Index
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file format
images, 168
File menu options
Advanced mode, 71
Basic mode, 30
files. See image files
.rpb (Basic mode report), 65, 203
.rpd (Run Report), 202
.rpt (report template)
saving, 185
background, 101
database query (.qry), 180
flatfield, 39, 44, 102, 223, 246
Filter (Edit menu options)
Sharpen, 142
Smooth, 142
Unsharp Mask, 143
Filter Color, 87
Filter Noise, 143
First Page (report mode), 189
Fit to Window, 48
Flatfield
in Basic 3" Party Interface, 246
in Basic TWAIN mode, 222
flatfield correction, 102, 114
3" Party Interface, 246
Advanced Program Mode, 222
Basic Program Mode, 39, 44
flipping image display

as a menu option (Advanced mode), 52, 129

fluorescence images
adjusting in Basic mode, 53
lightening dark areas of, 97
Focus
on-screen images, 45, 226, 249
resuming, 118
shutter speed limit
PC, 46, 117, 227, 250
focusing on-screen images, 116
Frame, 46, 115, 227, 251
full scale, 89
Full Screen view option, 50, 123

G

gain, 89, 94
relationship to exposure time, 89
Gain
live image exposure option, 38, 220, 243
gamma
adjusting in Advanced mode, 137
adjusting in Basic mode, 53
types of adjustment
RGB, 137
types of adjustment
HSL, 138
HSV, 138
Gamma
Basic 3" Party Interface, 243
Basic mode, 38, 220
Gamma Adjust, 97
gamma curve, 98

Get Background Image menu option, 113
Get Flatfield Image menu option, 114
Get Image (Basic mode), 42
Get Image (exposure from setup), 106
Get Image (last used exposure), 107
Get Sequential Images, 48, 108
glints, 97

correcting, 91
grainy images

smoothing, 142

Graphics Acceleration setting in Windows, xvi

gray scale

converting color images to, 144
grids (report)

display, 189

object, 189
guidelines

installation, x

hardware

installation, xviii
histogram

HSL, 140

HSV, 140

RGB, 139
Horizontal Flip image setup option, 100
HSL color space, 99, 131
HSV color space, 99, 132
Hue, 131

adjusting, 134

ID
database image, 172
illumination

correcting for uneven, 39, 44, 102, 222, 246

image capture
Recall Previous Exposure, 112
TWAIN interface, 211
image captures
Advanced mode, 106
Basic 3" Party Interface, 249
Basic mode, 42, 225
Get Image (exposure from setup), 106
Get Image (last used exposure), 107
SPOT 3 Party Interface for Macs, 235
status messages (Advanced mode), 107
status messages (Basic mode), 42
image captures in other procedures, 111
Image Date/Time, 50, 123
image editing
basic functions, 51, 127
brightness, 131
color, 131
contrast, 131
copy, 51, 128
cropping, 52, 130
sizing and position, 52, 128
image files
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closing, 31, 72
deleting, 31, 72
opening, 30, 71
previewing thumbnails of, 71
printing, 32
saving, 31, 72
saving in different formats or locations, 31, 72
saving multiple, 72
image 1Ds, 172
Image Index (image sequences), 125
image memo, 56, 159
associating with a database image, 172
image quality
enhancing, 130
image sequence files
adding an open, non-sequence image to, 32, 73
creating new, 31, 72
opening, 30, 71
image sequences
caching preferences, 34, 77
controls for playing, 125
Image Index, 125
Play Options, 125
displaying play controls, 122
editing, 126
Memory Usage Limit preference, 34, 77
printing, 208
Sequence menu options, 124
Image Settings (Basic 3™ Party Interface)
Brightness, 242
Color Enhancement, 246
Gamma, 243
Image Flip, 247
Image Rotate, 247
Image Type, 242
Noise Filter, 248
Use Color Filter, 248
Image Settings (Basic mode), 35
Brightness, 37
Color Enhancement, 40
Flatfield, 39, 44
Gamma, 38
Image Flip, 40
Image Rotate, 40
Image Type, 37
Noise Filter, 41, 225
Use Color Filter, 41, 224
Image Settings (Basic TWAIN mode)
Brightness, 219
Color Enhancement, 223
Gamma, 220
Image Flip, 224
Image Rotate, 224
Image Type, 219
Image Setup window
accessing, 80
shortcuts to, 80
image setups, 73, 80

adding, 80
defining in the SPOT 3" Party Interface for Macs,
233

defining in TWAIN interface, 210
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deleting, 80

locking, 103

modifying, 80

naming, 83

options, 83

pre-configured settings for, 81

Image Size Double, 97
Image Type, 89

selecting (in Basic mode), 37, 219, 242

images

annotating

Advanced mode, 152

Basic mode, 55
arranging for printing, 207
changing pixel bit depth, 146
combining, 147
compressing, 65, 168, 204
converting to gray scale, 144
customizing, 146
editing, 127
flipping horizontally, 52, 129
flipping vertically, 52, 129
focusing, 45, 116, 226, 249
framing, 46, 115, 227, 251
lightening and darkening, 133, 134, 135
merging, 146
merging multiple monochrome, 148
resizing, 128
rotating, 52, 100, 129
saving automatically, 32, 75
saving to a SPOT database, 172
sharpening appearance of, 142
smoothing grainy, 142
stretching, 140
too bright or too dark, 91
viewing, 120

infrared light

effect on non-filtered image captures, 106

Initialize, 42
installation

hardware, xviii

multiple SPOT cameras on one computer, Xx

PCI board, xviii
SPOT software, xiv
on a Mac, xvii
on Windows 95/98/NT/2000/ME, xiv

interface

Basic 3" Party, 238
Basic TWAIN, 214
TWAIN, 209

interpolation, 97

J

Jaz drives, xi
JPEG Quality, 65, 168, 204

K

keyboard and toolbar button commands, 263

Index
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Index
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labels
volume, 167
Last Page (report mode), 189
light sensitivity of CCD chip
increasing, 88
lightening dark areas (Basic mode), 53
Live Image Controls
Binning, 41, 225, 248
Exposure options
Exposure Time, 38, 220, 243
Gain, 38, 220, 243
Quality/Speed, 37, 219, 243
live imaging
video card related problems, xvi
locking
image setups, 103
Lookup fields, 170
low contrast image captures
halo effect on, 222, 246
low contrast images
increasing contrast in, 138
Luminance, 131
adjusting, 134

M

Mac OS

installing the SPOT software on, xvii
macroscopic objects with glints, 97
mage files

printing, 73
magnified images

navigating, 49, 122
Make Negative, 143
manual

introduction to, v

organization of, vi
Match Color

Advanced mode, 144

Basic 3" Party Interface, 245

Basic mode, 54

Basic TWAIN mode, 221
measurements

adding, 151

types of, 151
measuring specimens, 151
Memory Usage Limit for image sequences, 34, 77
memos

associating with a database image, 172

associating with an image, 56, 159

for image report objects, 198
menu bar

in the Basic program mode, 28
menus

Advanced program mode, 68

Basic program mode, 28

database, 162

Edit

Advanced mode, 127
Basic mode, 51

Sequence, 124
View
Advanced mode, 120
Basic mode, 48
Merge Images, 148
metallic objects, 91
microscope
connecting the SPOT camera to, Xix
microscopy techniques, 37, 219, 242
and image types, 81
table of, 81
modes
Advanced program, 67
Basic program, 28
monitors, X
Mac, xii
monochrome images
defining color palettes for, 75, 234
Move Backward
annotation mode, 158
report mode, 200
Move Forward
annotation mode, 158
report mode, 199
moving database images from your hard drive, 174

N

navigating in zoomed images, 122
negative
creating, 143
new features, 23
Next Page (report mode), 189
noise
electrical and thermal, 97, 143
reducing in images, 97, 143
noise, electrical and thermal
reducing in images, 41, 225, 248

o

Object Grid

setting, 189
objects

report, 192

report (Basic mode), 61
offset (pedestal) value, 96
on-line documentation, xx
open

image files, 30, 71
operating systems

Mac, xii

Windows, xi
Order Run-Time Text Prompts (report mode), 201
ordering search results, 178

P
palette
using with an image setup, 84
Palette

using with an Image Setup, 84
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palette, color
defining for monochrome images, 75, 234
password protecting a database, 166
Paste
annotation mode, 158
PCI board
installing, xviii
PDF documentation, xx
photography
digital, 106
Photoshop
using with SPOT 3rd Party Interface for Macs, 231
using with SPOT TWAIN interface, 209, 214
pixel bit depth, 83
changing (as an edit option), 146
pixel borders
displaying, 49, 121
pixellation, 97
pixels (picture elements)
combining on CCD chip, 88
play controls
displaying for image sequences, 122
Play Options (image sequences), 125
polarized light microscopy
image capture techniques, 275
positioning on-screen images, 46, 115, 227, 251
Post-Processing options
Background Subtract, 100
Black Level Subtract (12 BPP), 96
Chip Defect Correction, 96
Color Enhancement, 97
Flatfield Correct, 102
Gamma Adjust, 97
Horizontal Flip, 100
Image Size Double, 97
Noise Filter, 97
Rotate, 100
Vertical Flip, 100
Preferences
Advanced mode
Image Sequences, 34, 77
Thumbnail Button Size, 77
Basic mode, 33, 77
Add Extensions to File Names on Save (Mac),
34,78
Captured Image Bit Depth, 33
Open Images in Fit to Window Mode, 34
Thumbnail Button Size, 34
preview image captures
SPOT 3™ Party Interface for Macs, 236
TWAIN interface, 212
previewing
reports, 203
previews
thumbnail images, 30, 71
Previous Page (report mode), 189
Print
image files, 32, 73
printed circuit boards, 91
printer settings in Windows 98, xiii
printing, 205
Auto-Arrange Images option, 207
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image sequences, 208
multiple images on a page, 207
reports, 203
reports (Basic mode), 65
single images, 206
processor
Mac, xii
Windows, x
program modes
Advanced, 67
Basic, 28

quality of images
enhancing, 130
Quality/Speed

Advanced mode Live Image Controls option, 37,

219, 243
quick start
capturing the initial image, xxi

preparing the microscope and camera, Xxi

R

RAM, recommended, X, Xii
Recall Previous Exposure, 112
records
database, 173
reducing image size, 128
region
defining for an image capture, 111
Reload, 72
report objects
Advanced mode
Connected Lines, 193
Images, 194
Lines, 193
Shapes, 193
Text, 196
Basic mode
Connected Lines, 62
Images, 62
Lines, 62
Shapes, 62
Text, 63
defining, 192
defining in Basic mode, 61
double-clicking on, 58, 188
editing, 199
editing (Basic mode), 63
right-clicking on, 58, 188
sizing and positioning, 188
report records

displaying multiple on a single page, 202

reports
attributes, 190
Basic Mode, 59
Basic mode, 56
creating new, 57
defining attributes, 59
defining view options, 58

Index
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Index

editing objects, 63 pre-image capture, 73
right-click and double-click functionality, 58 setup
sizing and positioning report objects, 57 calibration, 32, 73
creating new, 187 Setup menu
distributing, 65, 204 Advanced program mode, 73
output format, 202 Basic program mode, 32
previewing, 203 Sharpen, 142
printing, 203 shortcuts, desktop
printing (Basic mode), 65 adding or replacing, xv
running, 202 Show Grid Lines, 49, 121
saving, 203 Show Image File Thumbnails, 71
SPOT sample, 184 Show Image Settings (Basic mode), 50
requirements Show Pan Window, 49, 122
hardware, x Show Results as Table, 179
software, x Show Results as Thumbnails, 180
resizing images, 128 Show Sequence Controls, 122
resolution Show Tools dialog box, 153
monitor, X Advanced mode, 190
Resume Focus, 118 Basic mode, 59
RGB color space, 99, 131 shutter, 46, 227, 250
Rotate, 100 replacing a worn, 277
Rotate Left, 52, 129 shutter speed limit
Rotate Right, 52, 129 focus
running reports, 202 Basic 3" Party Interface, 250
Basic mode, 46, 227
S framing, 47, 116, 228, 251
Shutter speed limit
samples focus
SPOT database, 163 PC, 117
SPOT report, 184 Smooth, 142
Saturation, 131 snap to grid, 59, 189
adjusting, 134 softwar_e _
save image thumbnails, 169 loading, xiv
saving third party compatibility with SPOT cameras, 273
image files (Advanced mode), 72 SPOT 2 slider camera
image files (Basic mode), 31 unfiltered images, 106
reports, 203 SPOT 3" Party Interface for Macs
saving images automatically, 32, 75 backround images, 235
search conditions, 177 computing exposures, 235
search results flatfield images, 235
displaying, 179 recalling previous exposures, 235
ordering, 178 setting chip imaging region, 235
searching SPOT 3" Party Interface for Macs, 231
databases, 176 defining file and save options, 232
selecting an image type (Basic mode), 37, 219, 242 defining image setups in, 233
Send to Back preparing to take a picture, 232
annotation mode, 158 white balance, 235
report mode, 200 SPOT program modes
sequence files comparison of Basic and Advanced features, 25
exporting to avi movie format, 31, 72 SPOT sample report, 184
Sequence menu, 124 opening, 184
sequential images running, 186
capturing, 48, 108 viewing objects in, 185
number/timing options, 109 SPOT specifications, 257
save and name options, 109 hardware and software, 257
storage options, 109 stage micrometer, 32, 73
types of, 48, 108 status bar
Set Display Grid Size, 189 Advanced program mode, 70
Set Object Grid Size, 189 Basic program mode, 29
setting status messages (image capture), 107
image region, 111 Status messages (image capture), 42
settings storage
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options for database images, 167
Stretch Bright and Dark Level
HSL, 139
HSV, 139
RGB, 138
stretching images, 140
style
report, 190
system requirements, x

T

taking a picture
Advanced mode, 106
Basic mode, 42, 225, 249
first time (quick start) instructions, xxi
SPOT 3™ Party Interface for Macs, 235
TWAIN interface, 211
techniques
microscopy, 37, 219, 242
white balance, 92
white balance (Basic 3" Party Interface), 244
white balance (Basic mode), 43, 221
Textual/Numeric fields, 169
third party software
compatibility with SPOT cameras, 273
thumbnails
defining preferences for
Advanced mode, 77
Basic mode, 34
displaying as previews, 30, 71
how to use for image editing, 130
saving with database, 169
time lapse photography, 48, 108
toolbar
Advanced program mode, 68
appearance when an image is open, 69
appearance when SPOT program is first opened, 69
Basic program mode, 29
transfer images to another application
SPOT 3™ Party Interface for Macs, 236
TWAIN interface, 212
TWAIN interface
backround images, 211
computing exposures, 211
establishing, 210
flatfield images, 211
framing in, 211
live imaging, 211
recalling previous exposures, 211
setting chip imaging region, 211
white balance, 211
TWAIN interface, Basic, 214
establishing, 214

U

Undo, 127
annotation mode, 158
report mode, 199
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unfiltered images
effect of infrared light on, 106
Unsharp Mask, 143
update rate
focus, 46, 227, 250
framing, 47, 116, 228, 251
Update rate
focus
PC, 117
Use
Red Green Blue, 87
Use Color Filter, 87
Basic 3" Party Interface, 248
Basic mode, 41, 224
User — Defined Exposure, 84
Using multiple cameras with one PC
Basic mode, 35, 78

\

Value
adjusting, 134
Vertical Flip image setup option, 100
video cards
Mac, xii
problems with in Windows, xvi
Windows, x
view full screen, 50, 123
View menu options
Advanced mode, 120
Basic mode, 48
viewing and editing window
in the Advanced program mode, 68
in the Basic program mode, 28
volume labels
defining for removable media, 167

W

white balance, 113
techniques, 92
techniques (Basic 3" Party Interface), 244
techniques (Basic mode), 43, 221
White Balance, 91
Basic 3" Party Interface, 244
Basic mode, 43
Basic TWAIN mode, 220
window, main viewing and editing
toobar, 68
Windows 95 related errors, xvi
Windows 95/98/NT/2000/ME operating systems
installing the SPOT software on, xiv

y4

Zoom
report mode, 189
zoomed images
navigating around, 49

287



	Table of Contents
	Copyright/Warranty
	About This Manual
	Document Conventions
	Organization of the Manual
	Free Software Updates

	Installation Guidelines
	System Requirements
	Equipment Standards - Windows
	Equipment Standards - Mac
	Epson Printer Settings

	What is in the Box
	Installing the Software
	Windows Installation
	Windows 95 Related Errors
	Windows 2000 and SPOT Image Captures
	Video Card Related Problems (Windows)

	Mac Installation

	Installing the Hardware
	Installing the PCI Board
	Connecting the Camera to the Microscope

	Multiple Camera Installations
	Using SPOT’s On-line Documentation

	Quick Start
	Taking Your First Picture

	Ch. 1 - New Features
	Ch. 2 – Basic and Advanced Program Modes
	Ch. 3 – The Basic Program Mode
	Introduction: Using the Basic Program
	Navigating in Basic Program Mode
	The Viewing and Editing Window
	Opening and Saving Files
	Setup

	Preparing to Take a Picture
	Profile
	Exposure: Auto or Manual
	Auto Exposure options
	Manual Exposure Options
	Chip Imaging Area
	Flatfield
	Color Enhancement
	More (Image Settings)

	Taking a Picture
	Initialize
	Get Image
	Compute White Balance Values
	Get Flatfield Image
	Focus
	Frame
	Get Sequential Images

	Viewing, Editing, and Annotating Images
	View
	Edit
	Basic Editing
	Image Position
	Image Quality (Adjust Image)
	Match Color

	Calibration and Measurement
	Annotation
	Duplicate Image
	Memos

	Working with Image Sequences
	Creating a Report (Windows)
	Creating a New Report
	Working in Report Mode
	Defining View Options
	Defining Report Attributes
	Defining Report Objects
	Editing Report Objects
	Saving Reports
	Printing and Distributing Reports

	Image Printing

	Ch. 4 - The Advanced Program Mode
	Introduction
	The Viewing and Editing Window
	Menus
	The Toolbar
	The Status Bar

	Working With Image Files
	Setup
	Image Setups
	Calibration Setups
	Palettes
	Image Auto-Save
	Preferences

	Camera

	Ch. 5 - Preparing to Take a Picture
	Introduction: What is an Image Setup?
	Accessing the Image Setup Window
	Image Setup Options
	Name
	Pixel Bit Depth
	Palette (8 bpp and 12 bpp)
	Exposure
	Type: Auto vs. User-Defined Exposure
	Use Filter (SPOT 2; 8 and 12 bit mono)
	Filter Color (8 and 12 bit mono)
	Use: Red Green Blue (24 and 36 bit RGB)
	Color Order (24 and 36 bit RGB)
	Binning
	Image Type (Auto-Exposure)
	Auto-Gain Limit (Auto-Exposure)
	Adjustment Factor (Auto-Exposure)
	White Balance (Auto-Exposure, 24 and 36 bit RGB)
	Exposure Time(s) (User Defined Exposure)
	Gain (User-Defined Exposure)

	Chip Imaging Area
	Post-Processing
	Black Level Subtract (12 BPP) (12 bit mono)
	Chip Defect Correction
	Color Enhancement
	Noise Filter
	Image Size Double
	Gamma Adjust
	Rotate
	Horizontal Flip
	Vertical Flip
	Background Subtract
	Flatfield Correct

	Locked


	Ch. 6 – Taking a Picture
	Introduction: Capturing Digital Images
	Basic Image Captures
	Get Image (exposure from setup)
	Get Image (last used exposure)
	Get Sequential Images
	Number/Timing Options
	Storage Options
	Save and Name Options


	Image Captures in Other Procedures
	Set Chip Imaging Region
	Compute Exposure
	Compute White Balance Values
	Get Background Image
	Get Flatfield Image

	Framing and Focusing
	Frame
	Focus
	Resume Focus


	Ch. 7 - Viewing, Editing, and Annotating Images
	Introduction
	View
	Fit to Window
	Zoom In/Out
	Zoom Level
	Show Grid Lines
	Show Pan Window
	Show Sequence Controls
	Image Date/Time
	Full Screen

	Working with Image Sequences
	Sequence Menu Options
	Image Sequence Controls
	Editing Images in a Sequence

	Edit
	Basic Editing Functions
	Image Sizing and Position
	Resize
	Rotate Right
	Rotate Left
	Flip Horizontal
	Flip Vertical
	Crop

	Image Quality
	Functional Features
	Image Editing and the Concept of Color Space
	Adjust RGB/Adjust HSL/Adjust HSV
	Adjust Brightness (additive) (RGB)
	Adjust Hue, Saturation, and Luminance (HSL) Adjust Hue, Saturation, and Value (HSV)
	Adjust Brightness (multiplicative) (RGB)
	Adjust Luminance (multiplicative) (HSL) Adjust Value (multiplicative) (HSV)
	Adjust Contrast (RGB)
	Adjust Contrast (HSL) Adjust Contrast (HSV)
	Adjust Gamma (RGB)
	Adjust Gamma (HSL) Adjust Gamma (HSV)
	Stretch Bright and Dark Level (RGB)
	Stretch Bright and Dark Level (HSL) Stretch Bright and Dark Level (HSV)
	Adjust Histogram (RGB)
	Adjust Histogram (HSL) Adjust Histogram (HSV)

	Filter
	Smooth
	Sharpen
	Unsharp Mask Use the Unsharp Mask filter to improve
	Filter Noise

	Make Negative
	Convert to Gray Scale
	Match Color

	Customizing Images
	Change Pixel Bit Depth
	Subtract Image
	Merge Images
	Duplicate Image

	Annotation – Calibration and Measurement Marks
	Add Calibration Mark
	Add Measurement

	Annotation - Custom Image Annotation
	Adding Annotation Objects to SPOT Images
	Defining Annotation Attributes
	Editing Annotation Objects

	Memo


	Ch. 8 – Using SPOT Databases
	The Database Menu
	The SPOT Sample Database
	Creating and Modifying Databases
	Setting Up a New Database
	Defining File and Save Preferences
	Storing Archived Images – An Important Consideration
	Location and Path of Database Images
	Image File Format
	Thumbnail Save Preference

	Defining Database Fields
	Text/Numeric Fields
	Lookup Fields and Lists
	Setting Default Values

	Saving Images
	Editing Database Image Records
	Moving Database Images

	Searching Databases
	Defining Search Conditions
	Ordering Search Results
	Displaying Search Results
	Show Results as: Table
	Show Results as: Thumbnails

	Saving and Reusing Search Criteria
	Editing Database Image Records (from a search)


	Ch. 9 - Reporting
	Overview: The SPOT Sample Report
	Creating a Report
	Working in Report Mode
	Defining View Options
	Defining Report Attributes
	Defining Report Objects
	Editing Report Objects
	The Edit Menu

	Running a Report
	Previewing a Report
	Printing a Report
	Saving a Report to File
	Instant Reports

	Distributing Reports

	Ch. 10 - Printing Images
	Print Settings
	Print
	Printing a Single Image
	Printing Multiple Images on a Page
	Printing Image Sequences


	Ch. 11 – Using Other Windows Imaging Applications
	Introduction
	Preparing to Take a Picture
	Establishing the TWAIN Interface
	Defining Image Setups

	Taking a Picture
	Capturing Initial Images
	Capturing Final Images


	Ch 12 – Using Other Windows  Imaging Applications in Basic Mode
	Introduction
	Establishing the TWAIN Interface
	Working in the Basic TWAIN Interface
	Defining Preferences
	F-Keys

	Defining Image Capture Settings
	Profile
	Exposure: Auto or Manual
	Auto Exposure options
	Manual Exposure Options
	White Balance
	Match Color
	Chip Imaging Area
	Flatfield (Captured Images)
	Color Enhancement (Captured Images)
	Fit to Window
	More (Image Settings)

	Taking a Picture
	Focusing and Framing
	Image Captures


	Ch 13 – Using Other Mac Imaging Applications
	Introduction
	Preparing to Take a Picture
	Setting File and Save Options
	Defining an Image Setup
	Palettes

	Taking a Picture
	Capturing Initial Images
	Capturing Final Images


	Ch. 14 – Using Other Mac Imaging Applications in Basic Mode
	Introduction
	Working in the Basic 3 rd Party Interface
	Defining Preferences
	F-Keys

	Defining Image Capture Settings
	Profile
	Exposure: Auto or Manual
	Auto Exposure options
	Manual Exposure Options
	White Balance
	Match Color
	Chip Imaging Area
	Flatfield (Captured Images)
	Color Enhancement (Captured Images)
	Fit to Window
	More (Image Settings)

	Taking a Picture
	Focusing and Framing
	Image Captures


	Appendix A: Electronic Imaging Theory and SPOT Cameras
	Digital Photography
	Color Images
	SPOT Digital Cameras
	Pixel Digitization
	Gain
	An Automated Exposure Process


	Appendix B: Specifications
	Hardware and Software Specifications
	FCC “Class A” Product Warning
	SPOT Camera Catalog Information
	Defect Specifications – KAF-1401E CCD Chip (SPOT 2E)
	Transmission of Windows, KAF-1401E
	Quantum Efficiency of KAF-1401E
	Defect Specifications – KAF-0400E CCD Chip (SPOT Jr.)

	Appendix C: Keyboard and Toolbar Button Commands
	Appendix D: Selected Error Messages
	Appendix E: Converting Previous Version SPOT Databases
	Appendix F: Changing the Desiccant
	Appendix G: Third Party Software
	Appendix H: SPOT Cameras, RT Cameras, and Polarized Light Microscopy
	Appendix I: Replacing the Shutter
	Index
	1-b
	b-c
	c-f
	f-i
	i-k
	l-p
	p-r
	r-s
	s-z


