User’s Guide to the SPOT Cooled Color

Digital Camera

Table of Contents:

Copyright INfOrmation ...........coooeii i 2
Introduction/Document CONVENLIONS .....ciiiiuurrneniieeeeeieeeeeiiiiiaae e e 3
Ch. 1 - Electronic Imaging Theory and the SPOT Camera.................. 4
Ch. 2 - Navigating the SPOT SOftware ........c....coeeveviiiinviiiiieieeeeieeeeiinnns 9
Ch. 3 - Preparing t0 Take & PICIUIe...c.cuiiiceiiiiirmimimms siinisessenasinitiennnnns 19
Ch. 4 —Taking @ PICIUIe.......cciiiiiiiiiiiiiii it 48
Ch. 5 - Viewing, Editing and Annotating Images ...............ccceeveevvvnnnns 65
Ch. 6 - Calibration and Measurement .........cccoeeeeeeveeeeiiiiiiiinneeeeeeeeee, 103
Ch. 7 — Using SPOT Databases ..........cccceviiiiniiiiiiiiieiiiiiicine e 107
Ch. 8 - Printing OPLiONS ...cvuviriiaiiieeiiieiiiiiiiee e 124
Appendix A - SPECIfICAtIONS ........uuiiiiiriiiiiiiiiiiiiiii e 132
Appendix B - Changing the Dessicant .............ccccovviiiiiiiiiciiiiiiiinnnnn. 133
Appendix C - Using SPOT's TWAIN Features...............ccceeeeeeeeennn. 136

Appendix D - Using the SPOT Image Pro Plus Driver..................... 141



Single User Copyright and License Agreement, Diagnostic Instruments
Carefully read the following terms and conditions befor e using the software. By using the software
on the enclosed CD, you indicate your complete and unconditional acceptance of these terms and
conditions.
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Copyright and Trademark Information
Copyright 1997-1998 by Diagnostic Instruments, Inc.
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All other product names mentioned in this document are the property of their respective trademark holders.



Introduction/Document Conventions for the User's Guide to the SPOT Cooled Color Digital Camera

Introduction

This on-line manual contains instructions for using the software that comes with both the
standard SPOT Cooled Color Digital Camera and the SPOT 2 dider version of the
camera. The Adobe Acrobat Reader allows you to use the manual in avariety of ways.
You can view al or selected parts of the manual on-line, or you can use the Acrobat
Reader to print exact copies of what you see on the screen.

Document Conventions

The following table details the specific textua conventions that are used throughout the
manual:

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

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 6

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

Links All chapter headings are linked to their locations within
the chapter. In addition, certain references to other
chapters and sections are linked for convenient
reference.

SPOT2 SPOT2  SPOT2 notes indicate specific instructions for
users with the dider version of the SPOT
camera. Unless otherwise indicated, all
instructions apply to both versions of the
camera.
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Ch. 1 - Electronic Imaging Theory and the SPOT Camera Digital Photography

Introduction

This chapter isabrief overview of the operational theory behind the SPOT Cooled Color
Digital Camera. The next two sections, Digital Photography and Color Images provide a
short introduction to electronic imaging theory, followed by a description of how this
theory applies to the SPOT camera. The final section highlights some of the unique
features of the SPOT camera.

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, apixel. The following isasimplified description of what happens when
you take a picture with adigital camera:

1. Thecamera soptical system formsimages on the “checkerboard” of pixels.

2. The CCD 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 electronsin the cell. The process by which
each cell accumulates electrons can be compared to awell 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 out by the digital camera.

3. Following the exposure, adigital camera does three things:
a. It measures the voltage of each cell.
b. It converts the voltage to a binary number.
c. It transmits this number down a cable to your computer.
4. The computer 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.

User’s Guide to the SPOT Cooled Color Digital Camera, 6/9/98 5



Ch. 1 - Electronic Imaging Theory and the SPOT Camera Color Images

Color Images

Because a CCD chip is inherently monochromatic (i.e., 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 - 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 inter polation.

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 tend to produce images where the fine details are smeared; they
cannot provide the high resolution that is available 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. Thistype of camera can also freeze moving images with asingle
exposure. However, because most of the cost in a high resolution CCD cameraisin
the CCD chip itself, three chip cameras are far more costly than their single chip
counterparts.

= Single CCD design that takes three pictures (three pass method) — Cameras
designed in this way expose asingle CCD chip three times, once to red light, once to
green light, and once to blue light. One variant in this type of camerais how the chip
is exposed to the different colors of light. Some cameras switch individual red, green
and blue glassfiltersin front of the chip for each exposure. Others use aliquid
crystal filter that changes from red to green to blue as different voltages are applied to
it. By exposing the chip three times, each cell on the CCD 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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Ch. 1 - Electronic Imaging Theory and the SPOT Camera The SPOT Cooled Color Digital Camera

The SPOT Cooled Color Digital Camera

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 the SPOT
camera.

Three Pictures

The SPOT camera uses the single CCD, three pass method. To take a picture (also
known as capturing an image), the SPOT camera takes a red picture, a green picture, and
ablue picture. A color filter, controlled by the software that accompanies your camera,
changes from red to green to blue for each exposure. Thus, SPOT can use one CCD chip
to compute precise red, green, and blue values for each pixel in the final image.

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.

A Cooled CCD Chip

The CCD chip in the SPOT camerais cooled in order to reduce thermal noise. The effect
of thermal noise on a digital image is similar to the "snow" that you see on your TV when
tuned in to a station with aweak signal. If you could reduce the snow (i.e., the thermal
noise), the weak station (or the dim image) would be much clearer. Cooling the CCD
chip cuts the amount of thermal noise in half for every 5°C drop in temperature. The
SPOT camera uses a Peltier thermoelectric cooler to keep the chip cooled to 37°C below
ambient room temperature. Thus, if the room temperature is 25°C, the CCD chip is
12°C. This makesthe SPOT camera an excellent option for dim images.

Note: In order to keep the CCD chip from frosting over, a desiccant packet is added
to the air space surrounding the chip before the camerais sealed. Over time, the
desiccant can become saturated with moisture and lose its effectiveness. To change
a desiccant packet, refer to Appendix __.

Gain

Normally an auto exposure routine in adigital camera sets the exposure time so that the
brightest pixel on the CCD chip is completely “filled” with electrons, or is“full well”
(see the Digital Photography section). This simple technique works well for bright
images, but, as an image gets dimmer, exposure times can get uncomfortably long.

User’s Guide to the SPOT Cooled Color Digital Camera, 6/9/98 7



Ch. 1 - Electronic Imaging Theory and the SPOT Camera The SPOT Cooled Color Digital Camera

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. Theinverse
fraction of full well that the brightest pixel on the CCD isfilled to is known as the gain.
For example, filling a pixel to half of full well cuts the exposure timein half. Since the
exposure timeis cut in half, we call thisagain of 2.

The following table illustrates the relationship between gain, the fraction of full well that
the brightest pixel isfilled to, and the effect of gain on exposure time:

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

An 80 second exposure at again of one turnsinto a5 second exposure at gain 16. Thisis
good in terms of the exposure time. Unfortunately, background noiseis directly
proportional to gain. It is 16 times higher at again of 16 isthan at again of one.

An Automated Exposure Process

Normally, for any given image, trial and error would have to be used to determine the
optimal combinations of gain and exposure time. In order to eliminate the need for trial
and error experimentation, the SPOT camera automatically determines 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.

/ Note: For more information on using the Auto-Gain Limit feature, refer to the
Chapter 3, “ Preparing to Take a Picture.”
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Ch. 2 - Navigating the SPOT Software The Viewing and Editing Window

Introduction

This chapter is an introduction to the SPOT program'’s operating environment. It consists
of three mgjor sections:

= The Viewing and Editing Window - This section describes the primary window for
all image capture and editing functions.

= Opening and Saving Files - This section discusses the standard Windows file save
and open features, as well as those that are unique to the SPOT program.

=  Preliminary Settings - This section describes the initial settings that you can make 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:

= Menus
=  The Toolbar
= TheView Status Bar

Each of these areas is discussed in the three sections that follow.

Menus

The menus that appear at the top of the window vary according to whether an image is
open, and whether you are editing or annotating an image. When you first open the
software, the only functions that are available are the file opening, image setup, and
image capture options.

= Fileopening - The file open and save options are for the most part identical to the
standard Windows file open and save options. There are also several features that are
unique to the SPOT software. Refer to the Opening and Saving Files section in this
Chapter for more details on opening and saving image filesin SPOT.

= Image setup - Defining or selecting an image setup is the crucial first step in the
picture taking process. All of the image setup options can be accessed via the Setup
menu. Refer to Chapter 3, Preparing to Take a Picture, for more details on defining
and utilizing image setups.

= |mage capture - Image capture (picture taking) options are accessed via the Camera
menu. For more details on capturing an image, refer to Chapter 4, Taking a Picture.

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 10



Ch. 2 - Navigating the SPOT Software The Viewing and Editing Window

The Toolbar

When you first open the SPOT program, the Toolbar appears on the left hand side of the
screen. The Toolbar buttons are shortcuts to frequently used menu items. Like the
menus, the Toolbar varies according to the whether an image is open, and what you are
doing.

Dragging the cursor over the Toolbar displays information about each button.

=  The name of the button displays the name of the associated menu option.

= The function that the button performs displays on the left hand side of the view status
bar.

The Toolbar buttons can be classified into three categories:

= File save and print options
= Image capture and view options
* |mage annotation options

As adefault, the Toolbar displays the file save/print options and the image capture/view
options.

/ Note: To use the image annotation options, you must select the Annotate option
from the Edit menu. The annotation buttons then replace the image capture and
view buttons.

Each set of optionsis discussed below.

File Save and Print Options

Thefile, save, and print options appear as the bottom part of the toolbar. The following
table illustrates the file save and print Toolbar buttons:

ﬁj Save
=
E]E Save As

B3 Save to Database
Reload Reload

'5 Print

fats Search

/ Note: Refer to Chapter 8, Printing Options, for more details on printing from the
SPOT program.

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 11



Ch. 2 - Navigating the SPOT Software The Viewing and Editing Window

Image Capture and View Options

The image capture and view options appear as the top half of the toolbar. These options
are accessible after you have captured an image and you want to edit and/or recapture the
image. The following table illustrates the image capture and view buttons:

L

Get Image (exposure from setup)

£ B2 &=

Get Image (last used exposure)

Focus

Frame
Compute Exposure

Compute White Balance Values

Zoom

=

Show Pan Window

Note: Refer to Chapter 4, Taking a Picture, and Chapter 5, Viewing, Editing, and
Annotating Images for more details on these options.

Image Annotation Options

In addition to editing an image for resolution, clarity, and color, the SPOT software
allows you to annotate images by adding explanatory text and illustrations.

Note: Image annotation is described in detail in Chapter 5, Viewing, Editing, and
Annotating Images..

When you select the Annotate option from the Edit menu, the annotation buttons replace
the image capture and view buttons at the top of the Toolbar. The following table
illustrates the image annotation toolbar buttons:

g

Select
Freehand
Straight Line

Arrow

Rectangle

ON/ = =

Ellipse
Polygon

Stamp

HEHD0O

Text

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 12



Ch. 2 - Navigating the SPOT Software The Viewing and Editing Window

The View Status Bar

The view 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 [768.512) 24bop Pinst[3508.481] RGE1EZ.134,127 Elcomal |F:-:h:-'_u Disfianhs ﬂ

From left to right, the view status bar displays the following information:

= |magesize- The size of the image in square pixels (i.e., 766, 512). The standard size
for an image is represented by the size of the CCD chip, which for the SPOT camera
is 1315 pixels x 1035 pixels. Thus, for unmodified images that are captured with the
SPOT camera, this measurement will read (1315, 1035).

= Pixel bit depth (bitsper pixel) - The pixel bit depth at which the image was captured
appears next to the size values. This value reflects the pixel bit depth for the image
setup that you used to capture theimage. There are four options:

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

/ Note: For a detailed discussion of pixel bit depth, refer to Chapter 3, Preparing to
Take a Picture.

= XY pixel coordinates - Asyou move your cursor over an image, the view status bar
displays the x y coordinates in pixels. Thus, for an image that uses the entire CCD
chip, the values for the upper left corner of the image would be (0,0), while the lower
right values would read (1315, 1035).

= Brightnessvalues- Asyou move your cursor over an image, the view status bar
indicates the brightness values for the pixel coordinates. The values depend on the
pixel bit depth for the image. For example, if the image was captured using a 24 bpp
image setup, the view status bar displays separate red, green, and blue brightness
values for each part of theimage [i.e.,, RGB: (162, 134, 127)]. If the same image
were captured with (or changed to) a different pixel bit depth (i.e., 8 bpp), only one
brightness value is displayed [i.e., (176)].

= Size Settings - In theillustration above, the view status bar displays Normal. This
indicates two things:

The open image is being viewed in a non-zoomed mode.

The Fit to Window option has not been selected. If you select the Fit to Window
option (see the Preliminary Settings section of this chapter), the words Fit to
Window appear in this section.

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 13



Ch. 2 - Navigating the SPOT Software Opening and Saving Files

When you select the zoom mode, either viathe View menu or the Toolbar button, the
status changes to M ag: x1, indicating the fact that you are in zoom mode, as well as
the magnification. When you zoom out the status bar displays the magnification in
fractional values (i.e., Mag:x1/4).

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

= Image Setup - Thefar right end of the view status bar displays the currently active
Image Setup (i.e., Factory Defaults). Thisisthe 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.

Note: Refer to Chapter 3, Preparing to Take a Picture, for more information on
image setups..

Opening and Saving Files

All of the file open and save options in the SPOT program can be accessed from the File
menu and the Toolbar. The file open and save options in the SPOT software can be
classified into two categories:

= Standard Windows options.
= SPOT specific options.

These options are discussed in the sections below.

Standard Windows Options

The mgjority of File menu commands in the SPOT program work in the same way as any
standard Windows 95 program would. The following section lists these commands.

/ Note: The standard windows functions are not described in detail in this chapter.
For more detail on these functions, refer either to the Windows on - line help or to
the context sensitive help in the window. To use the context sensitive help, left click
on the question mark icon at the top of the window. A question mark now appears
next to the cursor. Position the question mark/cursor over the area of the window
that you have a question on, and left click. A pop-up window explains the item.
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Ch. 2 - Navigating the SPOT Software Opening and Saving Files

Open File

Use the Open File command to open image files of a specified format (i.e., JPEG, GIF,
BMP, etc..).

Save

Use the Save option to save a previously unsaved image to new file, or to update the
changesto an existing file.

Save As

Use the Save As option to save an image to a new file and/or file location.

Close

Use the Close option to close an image. The program prompts you to specify alocation
to save thefile.

Delete

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

Print/Print Setup

Refer to Chapter 8, Printing Options for information on standard Windows and SPOT
custom printing features.

Exit

Exit the SPOT program.

SPOT Specific Options

The following options are specific to the SPOT program.

Open Database Image

Use the Open Database |mage option to open an image from a SPOT database. The
SPOT database from which you want to open the image must be open.

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 15



Ch. 2 - Navigating the SPOT Software Opening and Saving Files

To open a database image, follow these steps.

1. From the File menu, select the Open Database Image option. The following window
appears.

x|
mage ID: |

Cumrant Database:
shuman

oK Cancel |

2. Enter thelmageID. To find the system assigned Image ID, select the Search option
from the Database menu; the Image ID for each image displays with the search
results. If the search results are displayed in tabular form, the Image ID appearsin its
own column. If the search results are displayed as thumbnails, right click on the
thumbnail to display associated information, including the Image ID.

Show File Thumbnails

Use the Show File Thumbnails option to display thumbnail previews of specified files.
Y ou can open the image from the preview screen.

To use the Show File Thumbnails options, follow these steps:

1. From the File menu, select the Show File Thumbnails option. The following window
appears.

?x
Lotk | [aTest Foiger - | ol ellF =
Hdntchnp
B s g
1 ] bing
It
P b
it bmp
MY hmp
Files of type: |-“-|'FH'=5~ ﬂ Cancel

2. Specify thefile type.

3. Specify afilelocation. If you specify the file location without selecting individual
files, the program displays thumbnails for all files of the specified type in that
location.
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Ch. 2 - Navigating the SPOT Software Opening and Saving Files

4. Click on Open. The Thumbnails preview window appears, as shown here:
[ =lo|=|

- 3 E ! !
P
ETL [T hhnnqi T

[T gt [T

Save to Database

Use the Save to Database option to save an image to a SPOT database. To save an image
to a SPOT database, follow these steps.

1. Ensurethat the database that you want to save the image to is open.

2. From the File menu, select the Save to Database option, or click on the Save to
Database Toolbar button:

3. The Save Image to Database window appears. Enter the appropriate information for
the database.

/ Note: For details on saving imagesto a SPOT database, refer to Chapter 7, Using
SPOT Databases..

Save All

Use the Save All option to save all open image files. The program prompts you for the
name and file location of each image.
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Ch. 2 - Navigating the SPOT Software Preliminary Setting

Preliminary Settings

There are two program settings that should be checked/defined prior to capturing images.
=  Preferences

» [nitidize

Preferences

The SPOT program allows you to set three basic operating preferences.

= Toolbar position (on-screen)
=  JPEG image quality
= Automatic fit to window sizing

To set the operating preferences, follow these steps.

1. From the Setup menu, select the Preferences option. The following window appears:

Preferences m

Toolbar Placement:

# LeftSide  © RightSide

Jpeg Quality (1-100). a0 ﬁ

[T Openlmages in Fitto Window Mode

(B]4 I Cancel I

2. Select the screen position for the Toolbar Placement. The default is Left Side.

3. Enter an integer between 1 and 100 to set the JPEG quality for images. JPEG quality
refers to the level of compression for JPEG images. A value of one is the most
compressed (and lowest image quality), while avalue of 100 isthe least compressed
(and highest image quality). The default setting is 100.

4. Determine whether images should open in Fit to Window mode. This box is checked
asadefault. If thisoption is selected, the program automatically sizes images to fit
the available screen space when you open or capture an image. Thus, you can im-
mediately see the entire image without having to zoom out. Thisis especially useful
with smaller monitors.

Initialize

If you turned on the SPOT power supply after you opened the program, you need to
initialize the camerain order to activate all of the capture and editing options. To do so,
select the Initialize option from the Camera menu.
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Introduction: What is an Image Setup?
In the SPOT software, an image setup serves two purposes.

= |t defines the way a picture will be taken.

= |t definesthe way a picture will be modified after it is taken.

Individual image setups can be tailored to optimize the picture taking process for
different types of images or microscopy techniques. These image setups can be created,
saved, and recalled as needed.

Each image setup is defined according to settings that are entered in four general
categories:

* Pixd Bit Depth

= Image Depth (resolution)

» Exposure

= |Image Area

= Auto Corrections (post-exposure adjustments)

/ Note: Each of these items will be discussed in more detail in the sections that
follow.

So, if your work involves samples where the specimen is typically the brightest part of an
image (i.e., fluorescence), you can set the Image Type exposure option to Dark Field.
This allows the camera to properly expose such apicture. For your convenience, the
SPOT software offers four (in addition to the Factory Defaults) pre-defined Image
Setups:

= Brightfield

=  Huorescence
= Glints#1
= Glints#2

Because the options that you select directly impact the quality of the final image, you
should choose the image setup carefully.
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Accessing the Image Setup Screen

To define a new Image Setup or to edit an existing Setup, follow these steps:

1. From the Setup menu on the menu bar, select the Image Setups option. The Image
Setups window appears:

Image Selups
Selups:
Brighifaeld Add.. |
Faciory Defaults
Fleorescence m
e
Ghinils #2
Dieala |
Cusrerd |
Close
Currend Setup:  Brighthield

Select one of the following options:

- Add - To create a new image setup, click on the Add button. The Image Setup
dialog box appears.

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

Note: The Factory Defaults setup cannot be modified.

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

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

- Close - To exit the dialog box, click on the Close button.
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2. If you select the Add option, the Image Setup screen appears, as illustrated below:

Image Setup B

Setup Name: I

— Pixel Bit Depth

Bits per Pixel: !24(RGEH) vl Qanc:ell

—Exposure

= Auto-Exposure * User-Defined Exposure

Use: Image Twpe: ‘hite Balance:
¥ Red © Green W Blue  © Brighffield Ped:  [1000
" Darkfield

Color Order: IF’;GEI v! A TEeE A Grear: [1.003 i!
Binning: Lirnit; 115 'i

' MNaone 33 diustment i i4 =
Coxz € oaxd acor [100 =

—Image Area

T

=3 II:| Fight i
Trap IU_ Biattarm ['DT

fhhk

" Full Chip ¢ Center: !il]l] ﬁ?g " Region:

—Auto Corrections

¥ Chip Defect Correction ™ Haorizontal Flip ™ Vedical Flip
Pl o |5i-_| ﬂ .. I Background Subtract Lot
™ Image Size Double | ._l

Floeins e I“_”ﬂ [~ Flaffield Corect;

&+ Luminance © BGH I J

/ Note: If you click on the Modify button, the Image Setup screen displays the name
of the selected Setup and its associated settings.

Shortcuts: The SPOT program provides quick access to the Image Setup screen viaa
selection tab that appears in the bottom right hand corner of your screen. The tab 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.

- Togodirectly to a new Image Setup or to modify an existing Image Setup, right
click on the tab, and select either the Add or the Modify option.

- To access the current Image Setup directly, press[F12].
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Image Setup Options

The Image Setup screen is broken down into five parts:

Setup Name
Pixel Bit Depth
Exposure

Image Area
Auto-Corrections

Each part and the associated options is discussed in the following sections.

Setup Name

Use this box to enter the name of a new Image Setup, or to modify the name of an
existing Setup. If you modify the name of an existing setup, the program asks (when you
click on OK to save the setup) if you want to save this as a new setup or overwrite the
original setup.

Pixel Bit Depth

Pixel Bit Depth isthe number of bits per pixel (bpp) that the camera uses to create an
image. The program provides four options:

= 8 bpp — 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. In addition, most
monitors cannot display more than 24 bpp.

To select aPixel Bit Depth, click on the Bits per Pixel scroll bar, and select one of the
four options. Because the Image Depth that you select determines whether your image
will be monochrome or color, it aso 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:
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Pixel Bit Depth Settings Characteristics
P —

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 image 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. One of the disadvantages of using the 12 bit
setting is that all pictures will be taken at a gain of one. The
inability to use higher levels of gain means that exposure times
for dim images will be longer. And, file sizes are larger.

A typical 12 bpp image is 1.94 Mb.

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

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). The 36 bit option is often used in cases where images are
heavily modified. Like the 12 bit option, the 36 bit setting
provides users with 4096 brightness levels per color and thereby
reduces banding problems when images are stretched. As with
the 12 bit setting, all pictures are taken at a gain of one.

A typical 36 bpp image is 5.83 Mb.

Exposure

The Exposure options on the Image Setup window 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 in the way that you want them to.

/ Note: As noted earlier, the available exposure options vary according to the image
depth that you select.
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Image Setup Options

Auto-Exposure vs. User-Defined Exposure

With the SPOT camera, you can either allow the camerato calculate exposure time (Auto
- Exposure), or you can use one of three methods to calcul ate the exposure on your own

(User - Defined Exposure).

= When you select the Auto — Exposure 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 Exposure option, you have three options:

- You cantypein valuesfor 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.

The following table is an illustrated comparison of the available exposure options for
automated and user defined exposures at all four image depth settings.
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(cont.)
Auto-Exposure Options User-Defined Exposure Options
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/ Note: Each of the above screen captures shows only the Pixel Bit Depth and Ex-
posure sections of the Image Setup screen.

The sections that follow detail all of the Exposure options. If an option is available only
with certain Image Depth settings, or if an option is associated only with automated
exposure or user-defined exposure, thisisindicated parenthetically in the heading.

Filter Color (8 and 12 bit mono)

The Filter Color option allows you to specify the color of the filter that will be used when
taking a monochrome picture.

SPOT2  SPOT2 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.

In order to ensure a high image quality, SPOT users should select the color that is closest
to the color of the specimen. Selection of the wrong filter color blocks the desired color.
For example, if you are looking at only one color, as in the case of a single stained
fluorescence, selecting the color filter that most closely matches the color of the stain will
shorten the time it takes to acquire the image.

To select athefilter color for capturing a monochrome image, follow these steps:
1. Ensurethat the Pixel Bit Depth is set to either 8 (mono) or 12 (mono).
2. Click on ether the Auto-Exposure or the User-Defined Exposure option.

3. Select one of the following options:

- Red
- Green
-  Blue
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Use: Red Green Blue (24 and 36 bit RGB)

The Use Red Green Blue option allows you to specify 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 colorsare
selected as the default.

To set the color filters for capturing a color (RGB) image, follow these steps:
1. Ensurethat the Pixel Bit Depth is set to either 24 (color) or 36 (color).
2. Click on ether 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

/ Note: In order to save the image setup, at least one color must be selected.

SPOT2  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 featureis particularly
useful for triple stained fluorescence samples, where one color dye might fade before the
others. For example, if agreen 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.
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Binning

Binning is a pre-exposure option that tells the camera to combine adjacent pixels on the
CCD chip. The cameratreats each set of combined pixels as one large pixel, and more
photons hit this large pixel than each of original small pixels. The large pixels
accumulate electrons faster and are therefore more sensitive to light. Binning has three
effects on image processing:

= Light sengitivity isincreased.
=  Download time is decreased.
=  Resolution is decreased.

Binning is particularly helpful when you want to drastically reduce exposure and
download times for dim images and you don’t mind a decreased resolution.

The SPOT camera offers four binning options, each of which isillustrated in the table
below:

Binning Options Combined Pixels on the CCD Chip

None

2x2
(4 pixels = 1)

3x3
(9 pixels = 1)

4 x4
(16 pixels =1)

The default binning option is set to None. To select a new binning option, click on the
setting that you want to use.
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Image Type (Auto-Exposure)

When using the Auto-Exposure option, the SPOT camera provides two Image Type
settings to choose from, Brightfield and Darkfield:

= Brightfield — Use the Brightfield setting for transmitted light brightfield images.
The Brightfield setting instructs the camera to over-expose (burn out) the brightest
parts of the picture (i.e., the background). The additional exposure resultsin the loss
of detail to the background, the least important part of the image, and enhanced
brightness to the specimen, the most important part of the image.

/ Note: Brightfield isthe default setting for the SPOT camera.

» Darkfield — Use the Darkfield setting for images where the specimen is the brightest
part of the image. The Darkfield setting instructs the camera to correctly expose the
brightest parts of the picture (i.e., the specimen). The Darkfield setting isideal for
capturing fluorescent images.

The following two picturesillustrate atypical bright field image and atypical dark field
image:
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Figure 1: Typical Bright Field Image Figure 2: Typical Dark Field Image

Auto-Gain Limit (Auto-Exposure, 8 bit and 24 bit)

As described in Chapter 2, “Electronic Imaging Theory and the SPOT Camera,”
increasing gain enables the SPOT camerato capture dim images without using lengthy
exposure times. The Auto-Gain Limit feature alows you to set an upper limit on the gain
options that the camera has to choose from during the Auto-Exposure process.

Note: The User-Defined Exposure option allows you to precisely set the gain for
an image capture.
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For example, an Auto-Gain Limit of 16 alows the camera to choose from the full range
of gain options. However, if you have found that gain settings of 8 or 16 are too noisy
for the type of work that you do, you can restrict 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 camerais limited to one of the lower three of the five gain options: 1, 2, or 4. The
following table illustrates the five levels of gain that correspond to the SPOT camera's 24
bit RGB capabilities, as well as the relationship between gain, the fraction of full well
that the brightest pixel isfilled to, and exposure time:

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

The advantage of alowing the camerato use a higher gain level for dim images is that
the exposure time is reduced significantly. For each doubling of gain number, exposure
timeishalved. Thus, an image with an exposure time of 5 minutes at full scale (a gain of
1) would take only 1.25 minutes at again of 4. Unfortunately, background noise
increases proportionally to the gain. Thus, the shortened exposure time would result in
an image with four times the amount of background noise. The following table illustrates
the relationship between gain, exposure time, and background noise:

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

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

1. Ensurethat the camerais 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.
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Note: For more information on the concept of gain, refer to Chapter 1, Electronic
Imaging Theory and the SPOT Camera.

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. The Adjustment Factor
option can be used if:

= Animage that you captured (using the default Auto-Exposure settings) comes out too
bright or too dark. In this case, you can re-capture the image using a different
Adjustment Factor to compensate for the excess brightness or darkness.

= You usethe SPOT camerato take pictures of printed circuit boards or other metallic
objects. In thistype of situation, the Adjustment Factor allows you to over-expose
the image in order to burn out the glints that appear when capturing images of
metallic objects. Over-exposing the glintsis necessary to correctly expose the non-
glinted aress.

To set the adjustment factor, click on the scroll bar, and enter a number between .25 and
32.

Note: The software includes two default Image Setups that you can use to handle
images with glints: Glints #1 and Glints #2.

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. In order to
minimize the impact of these factors, the Compute White Balance feature samples the
color of the light from your light source after it has passed through your slide and the
objective’ slenses. and calculates the exposure values needed to produce images where
the white areas are white and the color areas are true.

Y ou should perform a new white balance calculation in the following cases:
=  When you start a new image capture session.

= When you change the lamp voltage.

= When you switch to a different objective on the microscope.

User’s Guide to the SPOT Cooled Color Digital Camera, 6/9/98 31



Ch 3 — Preparing to Take a Picture Image Setup Options

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 the
default values.

To compute new white balance values for an image setup, follow these steps:
1. Settheillumination and the objective that you will use for the image capture.

2. Show the camera a sample of white light. This step varies according to microscopy
technique and sample type:

- For transmitted light brightfield microscopy, position the slide so that the
specimen is not in the field of view, but light is going through the slide near the
specimen.

- For brightfield metallurgical microscopy, replace your sample with amirror.

- For low magnification work using an EPI-illuminator (shining alight on the top
of your specimen from off to one side), replace your sample with awhite sheet of
paper.

/ Note: EPI illumination is usually performed with a stereo microscope or a macro
lens.

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, illustrated here:

&

4. The Compute White Balance window appears, as follows:

Compute While Balance

Status
Walllng 1o Begen..
{Move io clear area of skde}

[ Begn | .ﬂh-urt|

5. Click on the Begin button to start the calculation. The Compute White Balance
window displays the status message Computing white balance values. Y ou should
hear a series of clicks as the camera samples the light.
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6. When the camera finishes calculating the white balance values, the following window
appears:

‘While Balance Values

Computed While Balance Vakies

Red 1.000
Gresn: 1278
Biluse: 11.180

Save lo Salup

Bightield % K4
oK | Canest |

7. The computed white balance values appear, along with the Save to Setup option. The
camera automatically saves the computed values to the current active setup (i.e., the
image setup that appears in the scroll bar at the bottom right corner of the screen).

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

8. To change the setup that the new white balance values are saved to, click on Save to
Setup scroll bar, and select a setup from the list.

9. Click on OK.
10. The program returns to the main screen.

11. 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 two options for entering user-defined exposure times. With the SPOT camera,
you can:

= Manualy enter the value(s).
= Allow the camerato calculate the value(s).
= Recal the exposure times and the gain used for the previous image capture.

Each of these options is discussed below.
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When you select the User-Defined option on the Image Setup window (either to create a
new Image Setup or to modify an existing setup, default values appear for the Exposure
Time(s).

To manually enter a new exposure value(s) follow these steps:
1. Ensurethat the User-Defined Exposure box is selected.

2. Either use the selection arrows or type in avalue 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.

3. Click on the OK button to save the settings.

To have the camera calcul ate the exposure time, follow these steps:
1. Closethe Image Setup window.
2. Close the Image Setups dialog box.

3. From the Camera menu, select the Compute Exposure option.

Shortcuts: To compute exposure values, you can aso use one of the following two
methods:

- Press[F 10].

- Click on the Compute Exposure values button on the toolbar:

)

4. The Compute Exposure screen appears as shown below:

Compute Exposure
~Exposure Sethings
Image Type: White Balance:
= Bright Field : =
Dt Cield Red: 103 EI

" Dark Field

e
Aurro-Ciain Limit; 1 - Green; [1.000 Ll
Adjustment Factor: ﬁ—ﬁ]_ﬂ Blug: Iﬁg

Status
Waiting to Begin...

Begin Abort
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5. The Exposure Settings for the current image setup appear for your review. If, upon
consideration, you decide to change the settings, they can be changed from this
window. Any changes that you make will be saved to the current setup. In addition,
if you want to save image setup changes to a setup other than the current one, you can
specify the image setup from this screen.

/ Note: For information on entering Image Type, Auto-Gain Limit, Adjustment
Factor, and White Balance, refer back to the appropriate section in this chapter.

6. Click on the Begin button. The Status message changes to Computing exposure...
Y ou should hear a series of clicks as the camera samples the light.

7. When the camera finishes, the Exposure window displays the calculated exposure
times and gains, asillustrated here:

Exposure

Exposure
Tirrues:
Red: 0105 sec
Graen: (U106 sec

Blie: 0475  sec

8. Select an image setup from the Save to Setup scroll bar. The current image setup
should appear as the default.

9. Click on OK. When you open the Image Setup window, the new exposure value(s)
should display.

When you save the calculated exposure values to an image setup, it automatically
changes the setup from Auto — Exposure to User Defined.

To recall the exposure times and gain from the previously captured image, follow these
steps:

1. After you have captured the initial image, select the Recall Previous Exposure option
from the Camera menu. The Exposure window displays the exposure times and gain
used for the previously captured image, as shown on the next page:
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X

Exprosime

Times

Red: &017 sec

Green: 5825 sec

Blue: 24847 sec

Gain! 1
Save fo Sefup
Brightreid &3

Ok Cancel |

2. Select the setup that you want to save the settings to, and click on OK. The settings
are saved to the image setup that you specified.

When you save the previously used exposure values to an image setup, it auto-
matically changes the setup from Auto — Exposure to User Defined.

Gain (User-Defined Exposure, 8 bit and 24 bit)

When you define your own Exposure, you can enter the precise gain that the camera will
use for an image capture. Unlike the Auto-Gain limit feature, which sets alimit within
which the camera can work, the Gain option defines a precise gain setting. Aswith
exposure, you can enter a specific gain in 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.

/ Note: Refer to the previous section for details on using the Compute Exposure
feature. The gain displayed in the Exposure window is automatically saved to the
image setup that you specify.

= You can use the Recall Previous Exposure feature to recall the gain from the previous
image capture.

Note: Refer to the previous section for details on using the Recall Previous
Exposure feature.

To manually enter again, follow these steps:

1. Ensurethat the User-Defined Exposure option is checked.

2. Ensure that you are using either the 8 bit or 24 bit image depth setting.
3. Select one of the five gain options from the list.
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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.

Image Area

The third major section of the Image Setup window is Image Area. The SPOT software
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:

= Keepfilesizes small.

= Shorten download times.

= Avoid areas of the image with optical problems (i.e., vignetting).

There are three image area options:

= Full Chip —Usethe Full Chip option to capture the entire area of the CCD chip.

=  Center — Use the Center option to capture arectangular part of the CCD chip’s area
that has the same ratio of height to width 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 define an image setup 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 that can be entered is 10 and the maximum is 100.

¢) Click on OK to save the image setup.

= Region — Use the Region option to capture a specific part of the CCD chip (i.e., the
image).

If you have pre-determined the exact pixel values of the area that you want to define
(an infrequent scenario and the more difficult method), follow these steps:

a) On the Image Setup window, check the Region option.

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.
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If you do not know the exact pixel values of the areathat you want to capture (the
most common scenario and the easier method), do the following:

a) Click on the Full Chip option.

b) Capture the full image [i.e., select the Get Image (exposure from setup) option
from the Cameramenu]. The image capture appears on the screen.

c) Position the cursor at the upper left edge of the image region that you want to
define.

d) Click on the left mouse button and use the mouse to drag the cursor across the
screen. A dotted border appears around the area of the image that you sel ected.

e) From the Camera menu, select the Set Image Region option. The Image Region
window displays the pixel values for the region that you selected, asillustrated

below:
Image Region
Rectangle
Lalt: 144
Top: 134
Figha: 347
Bollom: 307
Save lo Selup
lrignti @
ok | Cancel |

f) Click on 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 Image Setup.

Auto Corrections

The fourth and final aspect of defining an image setup is to determine the post-exposure
adjustments (corrections) that you want the SPOT camera/software to make. The
available corrections/adjustments include the following:

Chip Defect Correction
Noise Filter

Image Size Double
Gamma Adjust
Horizontal Flip
Vertical Flip
Background Subtract
Flat-Field Correct

The following sections describe the available options.
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Chip Defect Correction

All CCD chips have inherent defects. When you capture an image, the SPOT program
automatically compensates for these defects so that they do not appear on your images.
The Chip Defect Correction option allows you to turn off this automatic correction. This
can be useful in cases when you are performing quantitative measurements of pixel
brightness values and need to see precisely where chip defects are.

The Chip Defect Correction box is, as a default, checked when you define a new image
setup. To turn off the program's automatic chip correction, deselect the Chip Defect
Correction box.

Noise Filter

The Noise Filter box eliminates pixels that appear out of place due to electrical or thermal
noise. If activated, the noise filter checks each pixel on the CCD chip three times, once
each for the red, green, and blue values. If the brightness value for a pixel differsfrom
any one of the eight surrounding pixels by more than plus or minus the entered
percentage, it is replaced with the average value of the surrounding eight pixels.

To activate the Noise Filter option, check the Noise Filter box, and enter a value between
10 and 100. The default valueis 50 %. The program automatically 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 inter polates between pixels
in order to create an image that istwice aslarge. The program reads the red, green, and
blue brightness values for the original (1315 x 1035 pixel) image and interpolates those
values to create a new image that has double the number of columns and rows (i.e., 2630
x 2070 pixels). Thered, green, and blue values for the additional pixels are calculated
based on the RGB values of the original pixels.

The Image Size Doubl e 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, which results in the appearance of a higher resolution.

To activate the image size double feature, check the Image Size Double box.
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Gamma Adjust

The Gamma Adjust option alows you to smoothly lighten darker areas of an image
without burning out bright areas or lightening black areas.

The Gamma Adjust option is especially useful for capturing/editing images with awide
dynamic range, meaning the range of brightness values recorded by the CCD chip. Some
examples of wide dynamic range images include:

= 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 are
sometimes so dark that they are in effect invisible. Using the Gamma Adjust option can
remedy this problem. The screen captures 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
(avalue of 1 indicates that the image has not been gamma adjusted). 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:

Figure 3: Fluorescence image, no gamma adjustment Figure 4: Fluorescence image, gamma adjusted to 1.75
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Gamma adjustment corrects an image by creating a new version of the origina. To
create the new image, the Adjust Gamma (RGB) function reassigns the RGB values of
each pixel in the image according to the curve in the following graph:

full scale

Pixel Value - New Image

gamma<1

0 T T T T T T T T T , full scale

0 Pixel Value - Original Image

The above graph demonstrates some of the basic principles of gamma adjustment:

=  Black (pixel value = 0) remains black at all gamma values.
= White (pixel value = full scale) remains white at all gamma values.

= Gammavalues greater than one lift the darker areas of the original image into the
brighter areas of the new image.

= A gammacurve is smooth: there are no unexpected jumps 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.

To use the Gamma Adjust option, follow these steps:
1. Check the Gamma Adjust box on the Image Setup window.

2. Enter agammavaue between .1 and 4.0. Although there is no formulafor
determining a gamma value, gamma values are typically between 1.3 and 1.7

Note: Although the gamma adjust option is typically used to lighten the mid-tones
of an image, entering a value between .1 and 1 will darken the mid-tones.
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3. Select either the Luminance or the RGB option by checking the appropriate box. The
Luminance and RGB options correspond to two methods of applying gammato an
image, as described in the table on the following page:

Luminance RGB
If you select the Luminance option, the If you select the RGB option, the gamma
gamma adjustment process works as adjustment process works as follows:

follows:
Gamma is applied separately to the red,

1. The program translates the RGB pixel green, and blue pixel values.

values to HSL (hue, saturation, and
luminance) values.

2. Gamma is applied to the luminance.

3. The HSL values are translated back to
the RGB pixels.

Usage/Recommendations

®=  The Luminance option is ideal for = The RGB option is ideal for images with
brightfield and macro images with subtle simple red, green, and blue primary
hues because it preserves the hue of the colors. It is not recommended for
darker areas of images as they are images with many subtle hues. The hue
lightened. of subtly colored dark areas tends to

change as they are lightened, while

" The Luminance option is not bright, saturated colors remain saturated.

recommended for images that have only

simple red, green, or blue colors. The = The RGB option is recommended for
brightest areas might turn out white or most fluorescence images.
pastel.

4. Click on OK to save the Gamma Adjust settings to the Image Setup. When you
capture an image using the setup, the program will automatically gamma adjust the
image according to the settings that you defined.

/ Note: From the Image Setup window, you can specify whether or not to auto-
matically apply a gamma adjustment to an image after it istaken. Thisworks well
if you know in advance which gamma value works well for a specific class of
images. If you are not certain of the best gamma value, you can acquire non-
gamma adjusted images, and then use the RGB or HS. gamma adjust options on
the Edit menu. In thisway, you can experiment with the gamma adjust options
until you find an optimal value. For more information, refer to Chapter 5,
Viewing, Editing, and Annotating Images.
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Horizontal Flip

To flip an image display from left to right, check the Horizontal Flip box.

/ Note: The Horizontal Flip option is also available from the Edit menu.

Vertical Flip

To flip an image from top to bottom, check the Vertical Flip box.

/ Note: The Vertical Flip option is also available from the Edit menu.

Background Subtract

The Background Subtract option allows you to rid your images of the background glow
that is sometimes seen in 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.

The Background Subtract option works by taking two pictures of a dlide, using the same
exposure and gain settings: aforeground 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
following picturesillustrate a fluorescent image before and after application of
background subtraction:

Figure 5: Fluorescent sample prior to background Figure 6: Fluorescent sample after background
subtraction subtraction
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To use the Background Subtract option, follow these steps:
1. Ensurethat the specimen is under the desired objective and in focus.

2. From the Camera menu, select the Get Background Image option. The following
window appears.

Gel Background Image

Stahes
Wailing io Begin...

| Begin | Abart
| I

3. Click on the Begin button. The following window appears:

Spol Camera

Mo fo sn?g:ule
3

[ ok | canem |

4. If the specimen is not in the objective' sfield of view, move it into place, and click on

OK. The Get Background Image window appears:

Gel Background Image

Stahes
Computing exposure...

l—""’b—| | Abort J

5. You should hear a series of clicks as the camera computes the exposuretime. The
following window appears.

Spol Camera

Move 1o background

[ ok | canem |
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6. Move the dide so that only the background portion of the specimen isin the field of
view, and click on OK. The Get Background Image window appears, as shown here:

Gel Background Image

Stalues
Geffing red image...
Ly

Begir | abort
| |

7. When the program finishes getting the background image (i.e., the image that will be
subtracted from the final image of the specimen), the Background Image File window
prompts you to name the background image:

Background Image File m

File Name
Ly
| ]
Save lo Selup
[Fluorescence -

| Cancel |

8. Enter aname in the File Name box. Because background image files are different for
each objective, you might want to name the background file according to the
objective's magnification (i.e., 10x).

9. Choose the file location that you will save the background image to. The program
automatically saves the background image file to the c:\SpotCam\bkgdimgs
directory. To specify adifferent directory, click on the square to the right of the File
Name box and browse for alocation.

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

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

/ Note: Fluorescence is one of the five image setups provided as a part of the SPOT
software.

11. Click on OK.
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12. Open the image setup that you specified when you saved the background image (i.e.,
Fluorescence).

- The Exposure and Image Area options are disabled (grayed).
- A checkmark appears in the Background Subtract box.

- Thedirectory path and name of the background file that you defined in step eight
appears in the Background Subtract dialog box.

13. Either click on OK, or Cancel.

14. Move the specimen back into the field of view, and perform the image capture.

Note: Refer to Chapter 4, Taking a Picture, for more details on the image capture
process.

Flatfield Correct

The Flatfield Correct option is used to correct for display problems associated with
uneven intensity or coloration in your illumination, or artifacts (i.e., dust) in your optical
system. It isused mainly with brightfield images.

The Flatfield Correct option is similar to the Background Subtract option in that it isa
process that involves two images. In the case of flat field 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.

To use the Flat Field Correct option, follow these steps:
1. Ensurethat the specimen is under the desired objective and in focus.

2. From the Camera menu, select the Get Flat Field Image option. The following
window appears.

Get Flat Field

Slalus
Wailing io Begin...

| Begin | Abart | 5

3. Position the dlide so that a clear part of the dideisin the field of view.
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4. Click on the Begin button. When the program finishes computing the exposure times
and acquiring the flatfield file, the following window appears:

Flat-Field File [ %]

File Name
Save lo Salup
|Brightfield -

B

5. Enter anamein the File Name box. Because flatfield image files are different for
each objective, you might want to name the the file according to the objective's
magnification (i.e., 10x).

6. Specify the image setup that will be associated with this flatfield image file when
using the Flatfield Correct option. The current setup is the default. When you open
the setup, the Flatfield Correct option is selected.

7. Click on OK. If you do not specify a directory path, the program automatically saves
the flat field file to the c:\SpotCam\FItflds directory.

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

8. Move the specimen back into the field of view, and perform the image capture.

Note: Refer to Chapter 4, Taking a Picture, for more details on the image capture
process.
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Introduction

After you have defined exposure parameters and automated adjustment options on the
Image Setup screen, 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 3, you must capture an initial image as a part of the definition
process.

While the SPOT software offers you awide array of image capture and modification
options, as described here and in Chapter 3, the basic procedure that you will you use to
take most of your picturesis asimple process:

1. Prepare your microscope and specimen.

- Set the microscope for Koehler illumination, and set the lamp voltage to the photo
setting.

- Useadaylight filter, and insert at least one ND12 and NDG6 filter into the light
path.

- Ensure that the specimen isin focus.

2. Choose an existing image setup, or define a new image setup. Refer to Chapter 3,
Preparing to Take a Picture for more information.

3. Perform awhite balance to ensure that the colors of your specimen will display
accurately. Refer to the Compute White Balance Values section of this chapter for
more information.

4. Usethe Get Image (exposure from setup) option to capture the image.
5. If necessary, focus the image, as described in this chapter.
6. Recapture the focused image.

The actual capture of adigital image (taking the picture) is the part of the process that is
most closely related to traditional photographic techniques. In the SPOT software,
capture options are accessed via the Camera menu, which has three types of capture
options:

= Capturing Initial and Final Images
= Capturesfor Preparation and Modification
= Frame and Focus Options

Each of these options s discussed in the sections that follow.

Note: Initialize, the first option on the Camera menu, is discussed in Chapter 2,
Navigating the SPOT Software.
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Capturing Initial and Final Images

The SPOT software offers two primary image capture options:

=  Get Image (exposure from setup)
=  Get Image (last used exposure)

Get Image (exposure from setup)

The Get Image (exposure from setup) option captures an image according to the
specifications in the Current image setup. Press[F 12] to view the current image setup.
This option is used after you have defined an image setup and have prepared the
microscope and specimen.

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).

Shortcuts: To get an image, you can also use one of the following two methods:
- Press[F 9.
- Click on the Get Image (exposure from setup) button on the Toolbar:

-4

3. The Get Image status window, which indicates the name of the image setup you are
using, as well as the status, appears, as shown here:

Get Image E
—lJsing Setup

Q=

—otatus

Computing exposure. ..

Theinitial series of clicksisthe camera sampling the light source in order to compute

the exposure times.
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4. A second series of three clicks begins, as the camera takes three pictures. A status bar
indicator displays as each (red, blue and green) picture is taken, along with the gain
that it is using for the picture:

Get Image B
—lJsing Setup
R1=0
— Status

Getting green imadge...

The Status messages that appear for each image capture are as follows:

a) Computing Exposure — The camera is sampling brightness levelsin the image in
order to determine proper exposure times.

b) Getting Red I mage — The camera is downloading the red image to the PC.

c) Getting Green Image — The camera is downloading the green image to the PC.

d) Getting Blue Image — The camerais downloading the blue image to the PC.

€) Processing — The camerais preparing to display the image.

/ Note: If the exposure time for any one of the values (i.e., red, green, or blue) is
mor e than two seconds, a countdown clock displays the time.

5. The newly captured image appears on screen for modification, editing, or annotation.
Following an image capture, several noticeable changes take place in the appearance
of the main SPOT screen:

- The Edit and View menus become available.
- Theediting, save, and print related toolbar buttons are available (no longer
grayed).
- 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 works in exactly the same way as the Get
Image (exposure from setup) option. The difference in the two options is that the Get
Image (last used exposure) option uses the exposure times and gain from the previous
exposure, and is thus faster because it skips the initial auto-exposure sequence. Thisis
convenient in cases where you are satisfied with the appearance of an image and want to
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use the same settings to capture a similar image during the same session. If you close the
software, and re-open it, the Get Image (last used exposure) option is unavailable.

To use the Get Image (last used exposure) option, follow these steps:
1. Prepare the microscope and specimen for the next image capture.

2. From the Camera menu, select the Get Image (last used exposure) option.

Shortcuts: To capture an image with the last used exposure option, you can also use one
of the following two methods:

- Press[F g].
- Click on the Get Image (last used exposure) toolbar button:

TEw
%xp

3. The Get Image status window appears. It only displays the exposure times and the
gain because the camera no longer needs to sample the image brightness. This
shortens the exposure process.

Captures for Preparation and Modification

The following options allow you to customize the image capture process through the
following pre and post-exposure adjustments:

= Set Image Region

=  Compute Exposure

= Recdl Previous Exposure

=  Compute White Balance Vaues
= Get Background Image

= Get Flatfield Image

/ Note: 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 you back to the appropriate section of Chapter 3, Preparing
to Take a Picture.

Set Image Region

Use the Set Image Region option to select a specific portion of the CCD chip (i.e., the
image). Cutting out a specific part of an image is useful for two reasons:

- Thedownload time for asmaller images is shorter.
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- Thefilesizefor aregion is smaller and easier to manage.

To use the Set Image Region option, follow these steps:
2. Position the cursor at the upper left edge of the image region that you want to capture.

3. Click on the left mouse button and use the mouse to drag the cursor across the screen.
A dotted border appears around the region that you select.

4. From the Camera menu, select the Set Image Region option. The Image Region
window displays the pixel locations for the borders of the region that you selected, as

illustrated below:
Image Region m
—Rectangle
Left: 321
Top: 289
Right: 724
Bottom: 510

—Sawve to Setup

5] | Cancel |

5. Click on 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 image setup.

/ Note: The image setup will automatically use the region values that you specified
for subsequent image captures. Refer to Chapter 3, Preparing to Take a Picture
for other region capture techniques.

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

Compute Exposure

The Compute Exposure option determines the correct red, green, and blue exposure times
for an image, aswell asthe gain. This alows you to avoid the auto-exposure sequence
that takes place each time that you use the Get Image (exposure from setup) option.

Using the Compute Exposure option aso cause two changes to 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.
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To use the Compute Exposure option, follow these steps:

1. From the Camera menu, select the Compute Exposure option.

Shortcuts: To compute exposure values, you can aso use one of the following two
methods:

- Press[F 10].
- Click on the Compute Exposure values button on the toolbar:

4

2. The Compute Exposure window appears as shown below:

Compute Exposure E

—Exposure Settings

Image Type: “White Balance:

Red: [1.000 ﬁ
Auto-GainLimtt  [4 o  GrEE 1280
Adjustment Factar: i1.EID i! Blue: IE’IEBE j!

— Status
Wwalting to Begin...

o |

3. For your review, the Compute Exposure window displays the image setup options
(for the current setup) that directly affect the computation. The entries for these
options can be modified from this window, but if you do so, you also change the
current image setup. If you want to save the exposure times to a different image
setup, enter the settings for that setup.

/ Note: For information on entering Image Type, Auto-Gain Limit, Adjustment
Factor, and White Balance, refer to Chapter 3, Preparing to Take a Picture.

4. Click on the Begin button. The Status message changes to Computing exposure...
Y ou should hear a series of clicks as the camera samples the light.

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 54



Ch. 4 - Taking a Picture Captures for Preparation and Modification

5. When the camerafinishes, the Exposure window displays the values, asillustrated
here:

N |

—Exposure
Tirmes:
Fed: 0117 sec
Green: 0,150 sec
Blue: 1.156 sec
Gain: 1

—Sawve to Setup

% 0] Cancel I

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

/ Note: Saving the exposure values to an image setup changes the setup from Auto-
Exposure to User-Defined Exposure.

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

8. Select the Get Image (exposure from setup) option to capture the image using the new
exposure values.

Recall Previous Exposure

Use the Recall Previous Exposure option to assign the exposure times and gain from your
last image capture to an image setup. This feature is helpful when you determine that a
specific combination of exposure times and gain work well for a certain type of picture,
because you can then assign the exact values to the image setup. The Recall Previous
Exposure feature is available only after you have taken a picture.
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To use the Recall Previous Exposure option, follow these steps:

1. After capturing an image, select the Recall Previous Exposure option from the
Cameramenu. The Exposure window displays the values from the last image, as

illustrated below:
—Exposure
Times:

Fed: 0122 SEC

Green: 0156 SEC

Blue: 1.208 SEC
Gain: 1

—Save to Setup

014 I Cancel I

/ Note: If you change the current image setup, the Recall Previous Exposure option
will be unavailable until you take another picture.

2. Select an image setup from the scroll bar and press OK, or click on the Cancel button
to exit the window without saving the exposure values.

3. Usethe 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 lamp voltage, coloration of the slide, and coloration of the micro-
Scope’ s objectives. In order to minimize the impact of these factors, the Compute White
Balance feature samples the color of your light source and cal culates the exposure values
needed to produce images where the white areas are white and the color areas are true.

Y ou should perform a new white balance calculation in the following cases:

= When you start a new image capture session.
= When you change the lamp voltage.
= When you 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 the
default values.
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To compute new white balance values for an image setup, follow these steps:
1. Settheillumination and the objective that you will use for the image capture.

2. Position the dide so that the specimen is not in the field of view. This givesthe
camera areference point to use for awhite value. Different specimens require
different points of reference, as described in the following table:

Sample Type Point of Reference

Transmitted light (non-fluorescent) Clear part of the slide
Reflected light (non-fluorescent) Mirror

Macroscopic White piece of paper

Because fluorescent images are darkfield images (i.e., the background is darker than
the specimen), white balances are not necessary.

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:

|

4. The Compute White Balance window appears, as follows:

Compute White Balance E

Status
[ Wwalting to Begin... ‘

{Mowve to clear area of slide)

Abort I

5. Click on the Begin button to start the calculation. The Compute White Balance
window displays the status message Computing white balance values. Y ou should
hear a series of clicks as the camera samples the light.
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6. When the camera finishes calculating the white balance values, the following window
appears:

‘While Balance Values

Computed While Balance Vakies

Red 1.000
Gresn: 1278
Biluse: 11.180

Save lo Salup

Bightield % K4
oK | Canest |

7. The computed white balance values appear, along with the Save to Setup option. The
camera automatically saves the computed values to the current active setup (i.e., the
image setup that appears in the scroll bar at the bottom right corner of the screen).

/ Note: Due to the inherently poor blue light sensitivity of CCD chips, the blue
value is often much higher than the red and green values.

8. To change the setup that the new white balance values are saved to, click on Save to
Setup scroll bar, and select a setup from the list.

9. Click on OK.
10. The program returns to the main screen.

11. 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.

Get Background Image

The Get Background Image option is the first step in the background subtract process
described in Chapter 3, Preparing to Take a Picture. The Background Subtract option
allows you to rid your images of the background glow that is sometimes seenin
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
aready captured an image.
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The following illustration shows the effect of a background subtraction on a fluorescent
image:

Figure 1: Fluorescent sample prior to background Figure 2: Fluorescent sample after background
subtraction subtraction

When you use the Get Background Image option, you are taking the first of the two
pictures used for a background subtraction. Thisimage 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 Chapter 3, Preparing to Take a Picture.

Get Flatfield Image

The Get Flatfield option is the first step in the Flatfield Correct process described in
Chapter 3, Preparing to Take a Picture. The Flatfield Correct process corrects display
problems associated with uneven lighting or artifacts (i.e., dust) in your optical system. It
is used mainly with brightfield images. The Flatfield Correct option is similar to the
Background Subtract option 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: Flat field 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
Chapter 3, Preparing to Take a Picture.
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Framing and Focusing

The SPOT framing and focusing features enable you to position and focus images from
an on-screen perspective, as opposed to through the microscope. 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 arate that you specify,
according to image brightness and desired resolution.

Frame

The Frame option allows you to ensure that an image is correctly positioned before
capturing an image. In other words, the Frame option enables you to ensure that
everything that you want to appear in the final image will be there. Consider the
following image capture:

LR S Pl T 1] PO Lt o

The image captured in the above diagram is off-center. Using the Frame option, you can
adjust the position of the image without having to look through the microscope, recap-
ture the image, and determine if it displays correctly. The Frame option enables you to
adjust the specimen’ s position using the on-screen image as areference. The Frame
option can aso be used before you have captured an image.
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To use the frame option follow these steps:

1. With theimage in question on-screen, either select the Frame option from the Camera
menu, or click on the Frame toolbar button:

2. The Frame window appears on top of the image.

3. Select either the Red, Green, or Blue filter option, depending on the predominant
color in the specimen. Different colors will provide different levels of contrast. The
best way to determine a color for Framing (or focusing) a specimen isto preview it by
clicking on the color box.

4. Select ashutter 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. However, the brightness of the initial image plays an important part in
selecting an update rate. Dimmer images, for example, require slower updatesin
order to produce high quality images.

/ Note: Refer to Table 1 in the Focus section of this chapter for a comparison of
speed and image quality.

5. After you have selected an update speed setting, click on the Begin button. The
image appears in the Frame window, and the Camera begins clicking. Theinitial
series of clicksis the camera determining the correct exposure, as it does with the Get
Image (exposure from setup) option.

6. Wait for theinitial clicksto end. When the initial clicking has ended, you can begin
adjusting the image position.

7. When the image is positioned as it should be, click on the Stop button.
8. Click on the Close button.

9. From the Camera menu, select the Get Image (exposure from setup) option.
Alternatively, you can either click on the associated toolbar button, or press[F 9].

10. The newly adjusted image capture appears.
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Focus

The Focus feature, like the Frame feature, alows you to focus on an image directly from
the screen. Y ou do not need to look into the microscope after you have captured the
initial image. As with the Frame option, the Focus option can be used either after you
have already captured an initial image or prior to your first image capture.

/ Note: If you focus on an image before you performtheinitial capture the focusis
limited to the center of the CCD chip. Focusing after the initial capture, enables
you to select a specific part of the image (i.e., the CCD chip).

To focus on an image, follow these steps:

1. Either select the Focus option from the Camera menu, or click on the Focus toolbar
button:

1@1

2. A rectangle appears, superimposed on the center of theimage. 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.

3. Move therectangle 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. To open the Focus window and select the focusing options, 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.

5. Select aFilter Color, either Red, Green, or Blue, depending on the predominant color
in the specimen. Different colors will provide different levels of contrast. The best
way to determine a color for focusing (or framing) a specimen isto preview it by
clicking on the box.

6. Select aBinning option.

Binning, as described in Chapter 3, Preparing to Take a Picture, 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
sengitivity and reduce the download time, which can be lengthy with very dim
images. However, as sensitivity increases and download time decreases, image
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resolution also decreases. All of these factors should be considered when you select a
binning option.

The binning option on the Focus window defaults to the setting of the current image
setup. However, you can override this setting from the Focus window by clicking on
adifferent setting. The camerawill use the last specified option, either from the
current image setup or the Focus window.

7. Select ashutter speed limit.

The Speed option on the Focus window sets alower limit on the update rate of the
framing window. When you focus an image, the camerais capturing black and white
images to update the image area as you move the focus 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 focusing and seeing the updated image is less noticeable.
However, the brightness of the initial image plays an important part in selecting an
update rate. Dimmer images, for example, require slower update rates in order to
produce the image quality needed for critical focusing. The table below illustrates the
variable relationship between shutter speed, image quality, and image brightness:

Shutter Speed Image Quality Image Brightness Variable
Slowest (approx. 1 frames/2 secs.) Highest Dimmest
Slow (approx. 1 frames/sec.) a0 00
Medium (approx. 3 frames/sec) 0 00
Fast (approx. 5 frames/sec) Lowest Brightest

8. Modify the Exposure Adjustment as needed. Enter avalue 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. Although Exposure Adjustment on the Focus window is the same
concept as Adjustment Factor on the Image Setup window (see Chapter 3), itis
not linked to the value associated with the current image setup.

The Exposure Adjustment option enables you to overexpose or underexpose (darken
or lighten) the area of the image that you are focusing on. This feature is designed to
help you customize your image captures. In many cases, for example, an image has

varying levels of brightness, and you might want to lighten or darken a specific area.

9. Click onthe Begin option. The initial series of clicks is the camera determining the
correct exposure, as it does with the Get Image (exposure from setup) option.

10. Wait for theinitial clicksto end. When theinitia 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.
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11. When the image appears as you want it to, click on the Stop button.
12. Click on the Close button.

13. From the Camera menu, select the Get Image (exposure from setup) option.
Alternatively, you can either click on the associated toolbar button, or press[F 9].

14. The focused image appears.
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Introduction

After capturing an initial image, you can choose from a variety of viewing, editing, and
annotation options that allow you to customize the appearance of the final image. These
features are particularly useful when preparing images for aformal presentation. All of
these features are accessed through two menus which are available only when an imageis
on-screen.

= View

= Edit

The options for each of these menus are discussed in the following sections.

View

The View menu enables you to view all or part of an image in either magnified (zoomed
in) or non-magnified (zoomed out) modes. The View menu options include the
following:

Fit in Window
Zoom

Show Grid Lines
Show Pan Window
Show Measurements

Each option, with the exception of Show Measurements, is discussed in the sections that
follow.

/ Note: The Show Measurements option is discussed in Chapter 6, Calibration and
Measurement.

Fit in Window

The Fit in Window option allows you to view the whole image, regardless of the window
size. Typicaly, reducing the size of awindow also cuts off part of theimage. The Fitin
Window option solves this problem by automatically resizing the image so that it is
aways the same size asthe image. The Fit in Window option is particularly useful when
you want to view different images side by side.

/ Note: The View menu options supplement the standard Windows viewing options
(i.e., Cascade, Tile Horizontal, etc...) that are found on the Window menu. Refer to
the Windows on - line help for more information on these options.

In the picture on the following page, two image captures are open. The right image
capture displays the entire image (i.e., the entire image was selected), while the left
capture displays only a part of the original image:

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 67



Ch. 5 - Viewing, Editing, and Annotating Images View

To use the Fit to Window option, follow these steps:
1. Select (i.e, click on) the image that you want to modify.

2. From the View menu, either click on the Fit in Window option, or press [Ctr| F].

Zoom

The Zoom feature enables you to magnify or de-magnify an image by afactor of two
over the following range:

= Zoomin - 16X
= Zoom out - 1/16x

All of the standard save, view, and edit options, with three exceptions, can be performed
while the program isin zoom mode. The exceptions are:

= Show Measurements
=  Annotate
= Crop

To use the Zoom feature, do the following:

1. From the View menu, select the Zoom option. 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.

Shortcuts: You can also use one of the following two methods to zoom in on an image:
- Press[Ctrl Z]

- Click on the Zoom toolbar button:

Q&

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

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

Note: The Zoom feature works in conjunction with the Show Pan Window option,
which allows you to see where you are in relation to the larger image while zoomed
in. The Show Pan Window option is discussed later in this chapter.
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Show Grid Lines

The Show Grid Lines option clearly defines pixel borders, which are often invisiblein
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.

The following is a section of a magnified image with the show grid lines option turned
on:

All of the standard save, view, and edit options, with three exceptions, can be performed
while the software isin the zoom/show grid lines mode. The exceptions are:

= Show Measurements
=  Annotate
= Crop

To use the Show Grid Lines option, follow these steps:
1. Position the magnifying glass in the center of the area that you want to zoom in on.
2. Zoom to either 8x or 16x.

3. Grid lines appear around each pixel.
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Show Pan Window

The Show Pan Window option enables you to navigate around an image while zoomed i
at high magnification. Typically, moving to a new point while in high magnification
involves severa 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 the Show Pan
Window option, asmaller version of the image appears with a color negative over the
area of the image that you are zoomed in on. To move to anew area of the image while
zoomed in, either drag the colored rectangle to the new location, or left click on the
location.

To use the pan window, follow these steps:

1. From the View menu, select the Show Pan Window option.

n

Shortcuts: You can aso use one of the following two methods to bring up the pan
window:

- Press[Ctrl W]
- Click on the Show Pan Window toolbar button:

]

/ Note: The pan window can be opened at any level of magnification.
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Edit - Basic Editing Functions

2. The pan window appears, superimposed upon the image. The following illustration
shows the pan window asiit is used when you zoom in on an image:

i+ Pan Window

L a9 id &

3. When you position the cursor on the image in the pan window, it changes from a
magnifying glass to afour arrow pointer. To move to a different area of the text,
either left click on the rectangle and drag it to the new location, or left click on the

new location.

4. When you are finished viewing the image, close the Pan Window.

Edit

The Edit menu contains several different categories of editing options, asillustrated in the

following table:

Editing Category

Basic Editing Functions

Menu Option

Undo
Copy to Clipboard

Image Sizing and Position

Resize
Flip Horizontal
Flip Vertical
Rotate Right
Rotate Left
Crop
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(cont.)

Editing Category Menu Option
P —
Image Quality Adjust RGB

Adjust HSL

Make Negative
Convert to Gray Scale
Sharpen
Smooth
Filter Noise

Customizing Images Combine Images
Change Bit Depth
Merge Images
Annotate

The following sections correspond to the editing categories above.

Basic Editing Functions

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

= Undo
= Copy to Clipboard

These functions are described below.

Undo

Use the Undo option to undo the last edit that you made. Unlike some Windows
programs, you cannot undo more than one level of edits.

To undo an edit, select the Undo option from the Edit menu.

Copy to Clipboard

Use the Copy to Clipboard option to copy al or part of an image onto the clipboard for
insertion into another program. The Copy to Clipboard feature is identical to the
Windows Copy command [Ctrl C].

To use the Copy to Clipboard option, follow these steps:

1. Left click and drag on the image until the dotted rectangle covers the area of the
image that you want to copy. If you select the Copy to Clipboard option without
"cutting out" a specific portion of the image, the program selects the entire image by
default (i.e., the dotted rectangle surrounds the entire image).
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2. Either select the Copy to Clipboard option from the edit menu, or press[Ctrl C]. The
image is now stored on the Windows clipboard for pasting into another application.

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

Image Sizing and Position

The following Edit menu options provide you with a means of editing an image's size and
screen position. In addition to allowing you to size an image as needed, the Flip and
Rotate commands enable you to match the on-screen orientation of a specimen to the
orientation as seen through the microscope.

Resize

Use the Resize option to reduce or enlarge an image. When you reduce or enlarge an
image, the resolution and file size change accordingly. The SPOT program maintains
aspect ratio so enlarged and reduced images will not be distorted. When you reduce or
enlarge an image, keep the following in mind:

= Reduction - Resolution (number of pixels) and file size decrease.
= Enlargement - (number of pixels) and file size increase

Thus the trade off for higher resolution imagesisincreased file size. The resize option
lets you specify the percentage by which you want to increase or decrease the image size.
The program reads the red, green, and blue brightness values for the original (1315 x
1035 pixel) image and uses those values to create a new image that is reduced or enlarged
by the percentage that you specify.

Some circumstances where you might want to enlarge or reduce an image include:

= You captured an image with alow magnification objective (i.e., 5x or below) - In this
case, enlarging the image adds pixels, which helps to smooth out the pixellation of
high contrast, fine detail. Thismakesit easier to view and interpret the structure of
the details.

= You want to save file space and resolution is not the primary concern - In this case,
reducing the image reduces the file size.
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To resize an image, follow these steps:

1. From the Edit menu, select the resize option. The Resize Image window appears as
follows:

Rezize Image I

M7

Height; l1 Fil

k. l Cancel |

2. Do one of the following:

If you want to change the size of an image by a specific percentage, typein a
value between 10 % and 200 %. The Width and Height values change according
to the percentage that you specify.

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.

If you enter a number that is too large or too small, the program displays an error
message.

3. Click on OK toresize theimage. The newly sized image replaces the origina 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.

Flip Horizontal

Use the Flip Horizontal command to flip an image from right to left.

Flip Vertical

Use the Flip Vertical command to flip an image from top to bottom.

Rotate Right

Use the Rotate Right command to rotate an image clockwise in 90 degree increments.
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Rotate Left

Use the Rotate L eft command to rotate an image counter-clockwise in 90 degree
increments.

Crop

Use the Crop feature to cut out a portion of animage. To crop an image, follow these
steps:

1. Usethe mouseto left click and drag on an image to select the area of the image that
you want to crop. A dotted rectangle defines the area.

2. From the edit menu, select the Crop option. The cropped version of the image
appears on the screen.

Note: If you want to create cropped and non-cropped versions of an image for
comparison purposes, use the Save As [Ctrl A] command to save the cropped
image with a different file name.

Image Quality

The image quality editing features provide you with awide array of powerful and easy to
use tools for changing the appearance of an image after it has been captured. These tools
enable you to enhance the appearance of an image in ways that are not possible with
conventional photography.

Adjust RGB/Adjust HSL

The SPOT software gives you precise control over the coloration, brightness, and contrast
of your fina image. The Adjust RGB (Red Green Blue) and Adjust HSL (Hue Saturation
Luminance) options are two different ways to make use of SPOT's robust image editing
features.

In imaging terminology, RGB and HSL are two different color spaces. A color spaceis
any coordinate system that is used to mathematically represent color.

= The RGB color system operates by assigning a red, green, and blue value to each
pixel in animage. Thisisthe method that color computer monitors use to display
images.

= TheHSL color space, on the other hand, is a more intuitive model, based on the three
attributes that are common to all colors: hue, saturation, and luminance. Instead of
assigning ared, blue, and green value to each pixel, the HSL color space assigns a
value for each color attribute (i.e., hue, saturation, and luminance). These attributes
are defined as follows:
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- Hue- Hueisthe designation for the actual color, as distinguished from othersin
the color spectrum. Hueis derived from a color wheel and is expressed in the
color's angular location (in degrees) on the wheel. (i.e., +180° to -180° for the
SPOT software).

- 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 equals pure gray and 100 equals pure hue (i.e., day glow).

- Luminance - Luminance is the relative brightness or darkness of a hue, or how
white or black a given color is. Luminance (in the SPOT software) is measured
on anumerical scale of 0 to 100, where zero equals pure black and 100 equals
pure white.

/ Note: A saturated color starts out as black at a luminance of O, reaches full
brightness as a saturated color at a luminance of 50, and then transitions through
lighter pastel shade to white at a luminance of 100.

Adjust RGB or Adjust HSL - Which One Should | Use?

Because the Adjust RGB and Adjust HSL options perform the same types of editing tasks
but in different ways, they are suited to different image types. The following table
compares the methodol ogies and lists some situations in which either the RGB or the
HSL color space might be preferable to use in image editing.

RGB HSL

Color Translation

None. 1. RGB values are translated into the HSL
color space.
Edits are made.

Editing in the RGB color space operates >
3. HSL values are translated back to the RGB

directly on the red, green, and blue values read
by the camera.

color space.
Usage
RGB editing functions are less intuitive than Using hue, saturation, and luminance is a more
those done in the HSL color space. intuitive way to edit colors than working directly
with RGB values.
Guidelines
Use RGB: Use HSL:
= When the colors in the bright areas of an image = With editing functions that work solely
need to remain saturated. HSL editing can on the luminance value. This includes
cause bright areas in images with simple red, contrast, gamma, and stretch. Editing
green, and blue shades to turn pastel. luminance does not affect the hue or

saturation of darker colors. RGB
editing tends to give darker colors a
"washed out" appearance.

= With images that are composed mainly of simple
primary colors, such as fluorescence samples.

= With monochrome images. Monochrome

images can only be edited in RGB mode. " With brightfield and macro images

that have many subtle shades of
color.
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The Adjust RGB and Adjust HSL options are each comprised of several image editing
functions that are described in the upcoming sections. Because these two menu items
contain parallel functions (activated via different color spaces), the similar options are
described in pairs. RGB or HSL appears parenthetically after the heading to indicate

which menu item the option is associated with. The table below lists the parallel RGB

and HSL functions:

Adjust RGB

Adjust Brightness (additive)
Adjust Brightness (multiplicative)

Adjust HSL

Adjust Hue, Saturation, and Luminance

Adjust Contrast

Adjust Contrast

Adjust Gamma

Adjust Gamma

Stretch Bright and Dark Level

Stretch Bright and Dark Level

Adjust Histogram

Adjust Histogram

Adjust Brightness (additive) (RGB)

Use the Adjust Brightness (additive) option to lighten or darken an entireimage. This
function adds or subtracts the specified number(s) from the red, green, and blue values
for every pixel in the image. Because thisis an additive function, it affects bright and

dark areas equally.

Using the Adjust Brightness (additive) feature you can change an image's brightness

either by adjusting al three values (i.e., red, green, and blue) together, or adjusting each

value individually.

To use the Adjust Brightness (additive) function, follow these steps:

1. From the Edit menu, select Adjust RGB and Adjust Brightness (additive). The
Additive Brightness Adjust window appears, with a smaller preview version of the

open image:

Additive Brightnessz Adjust

]|

¥ Lock RGE

Repd 4 2o

Greer: _4_| _1 L‘ !EI_. X
Elue: _4_' _} _hJ !-EI-—

o |

LCancel l

When you open the Additive Brightness Adjust window, Lock RGB is selected as the

default.
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2. To change the brightness of an image, do one of the following:

- Tomodify an image's brightness equally for red, green, and blue values, enter a
number in any one of the three boxes, or use a dider bar to specify a number
between -255 and 255.

- Tomodify an image's brightness by specifying separate red, green, and blue
values, deselect the Lock RGB box, and enter avalue for each color.

3. Click on OK. The new image appears on screen.

Adjust Brightness (multiplicative) (RGB)

Use the Adjust Brightness (multiplicative) option 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. Like the Adjust Brightness (additive) option,
the multiplicative option enables you to either adjust the RGB values together or as
individual units.

To use the Adjust Brightness (multiplicative) function, follow these steps,

1. From the Edit menu, select Adjust RGB and Adjust Brightness (multiplicative). The
Multiplicative Brightness Adjust window appears, with a smaller preview version of
the open image:

Multiplicative Brightness Adjust

¥ Lock RGE

ree 4| 1| W[ T P
Green: 4] | L‘W t ‘
Blue: <] | _p”'ﬁjﬁ-’ i

0k, i LCancel l

When you open the Additive Brightness Adjust window, Lock RGB is selected as the
default.

2. To change the brightness of an image, do one of the following:

- Tomodify an image's brightness equally for red, green, and blue values, enter a
number in any one of the three boxes, or use a dlider bar to specify a number
between O (darkest) and 5 (brightest).

- Tomodify an image's brightness by specifying separate red, green, and blue
values, deselect the Lock RGB box, and enter avalue for each color.
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3. Click on OK. The new image appears on screen, replacing the original image.

Adjust Hue, Saturation, and Luminance (HSL)

The Adjust Hue, Saturation, and Luminance option enables you to change the HSL
values for an image. The process works by first converting the RGB values for each
pixel in theimage to HSL values. After you make the adjustments, the program then
converts the HSL values back to RGB color space values.

To change the HSL values for an image, follow these steps:

1. From the Edit menu, select Adjust HSL, Adjust Hue, Saturation, and L uminance.
The following window appears.

Hue. 5aturation. and Luminance I
Hue: L},
B B Ei e
S aturation; b T
B B OB e
Lurinance: {
M B E
k. I LCancel |

2. Either typeinthe HSL values, or use the slider bars to select the values. Each value
uses its own scale, and must be entered separately. The thumbnail version of the
image changes as you make the adjustments.

- 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 (i.e., a number between O - pure gray and 100 - day glow) of each
pixel in the image.

- Luminance - Enter a number between -100 and 100. This number is added to the
luminance value (i.e., a number between O - pure black and 100 - pure white) of
each pixel in the image.

/ Note: The scales used to measure HSL values are not standardized. Thusthe
scales used by the SPOT software might differ from those of other programs.

3. Click on OK. The new image appears on screen, replacing the original image.
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Adjust Contrast (RGB)

Use the Adjust Contrast option to exaggerate or subdue the differences between the
bright and dark areasin animage. 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 asindividua units.

To use the Adjust Contrast option, follow these steps:

1. From the Edit menu, select Adjust RGB and Adjust Contrast. The Contrast Adjust
window appears, with a smaller preview version of the open image:

Contrast Adjust |

¥ Lock RGE

Red 4] _L} | [ i
Green:_*‘_I _1 L‘iUIIEI o
Blue < | sl ——

0k, i LCancel l

When you open the Contrast Adjust window, the Lock RGB is selected as the default.

2. To change the contrast of an image, do one of the following:

- To change the contrast equally for red, green, and blue values, enter a number in
any one of the three boxes, or use a dlider bar to specify a number between 0 (pure
gray - no contrast) and 5 (maximum contrast).

- Tomodify 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, replacing the original image.

Adjust Contrast (HSL)

The Adjust Contrast (HSL) option, like the Adjust Contrast (RGB) option, exaggerates or
subdues the differences between the bright and dark areasin an image. Unlike the Adjust
Contrast (RGB) process, the Adjust Contrast (HSL) process works only on the luminance
values for an image as opposed to the specific red, green, and blue values. Because the
HSL contrast adjust works only on the luminance of an image, it will not affect hue or
saturation. Working in the RGB mode, on the other hand affects hue, saturation, and
luminance, and can therefore cause unexpected changes in the appearance of an image.
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To use the Adjust Contrast (HSL) option, follow these steps:

1. From the Edit menu, select Adjust HSL and Adjust Contrast. The Contrast Adjust
window appears, with a smaller preview version of the open image:

Contrast Adjust |
Luminanc&
Rl 2100
k. I LCancel I

2. Enter avaue between .1 and 4, or use the dider bar to select avalue. The thumbnail
preview of the image 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, replacing the original image.

Adjust Gamma (RGB)

Use the Adjust Gamma option to smoothly lighten darker areas of an image without
burning out bright areas or lightening black areas. The Adjust Gamma option is
particularly useful when capturing images with a wide dynamic range, meaning the range
of brightness values recorded by the CCD chip for a particular image. Some examples of
wide dynamic range images include:

= Fluorescence specimens

= Macroscopic items with glints, such as printed circuitry.

When the bright areas of these types of images are correctly exposed, the darker areas are
sometimes so dark that they are, in effect, invisible. Using the Adjust Gamma option can
remedy this problem.
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Gamma adjustment corrects an image by creating a new version of the origina. To
create the new image, the Adjust Gamma (RGB) function reassigns the RGB values of
each pixel in the image according to the curve in the following graph:

full scale

Pixel Value - New Image

gamma<1

0 T T T T T T T T T , full scale

0 Pixel Value - Original Image

The above graph demonstrates some of the basic principles of gamma adjustment:

=  Black (pixel value = 0) remains black at all gamma values.
= White (pixel value = full scale) remains white at all gamma values.

= Gammavalues greater than one lift the darker areas of the original image into the
brighter areas of the new image.

= A gammacurve is smooth: there are no unexpected jumps 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.
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To use the Adjust Gamma option, follow these steps:

1. From the Edit menu, select Adjust RGB and Adjust Gamma. The Gamma Adjust
window appears as follows:

Gamma Adjust |

¥ Lock RGE

TR [ e T
Green: 4] | L‘W s
Blue: _4_' _j _F”'I_Ij_ﬂ- il

0k, i LCancel l

When you open the Gamma Adjust window, Lock RGB is selected as the default.

2. To gamma adjust the image, do one of the following:

- To adjust the gamma equally for red, green, and blue values, enter a number in
any one of the three boxes, or use a dider bar to specify a number between .1 and
4.

- Togammaadjust 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. 3 - Preparing to Take a Picture).

3. Click on OK. The new image appears on screen, replacing the original image.

Adjust Gamma (HSL)

The Adjust Gamma (HSL) option works in exactly the same way as the Adjust Gamma
(RGB) option described in the previous section. For more details on how the gamma
adjustment process works, refer back to this section.

Like the Adjust Gamma (RGB) option, the Adjust Gamma (HSL) option alows you to
smoothly lighten darker areas of an image without burning out bright areas or lightening
black areas. Thisis useful when modifying images with a wide dynamic range, meaning
the range of brightness values recorded by the CCD chip.
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Unlike the Adjust Gamma (RGB) option, Adjust Gamma (HSL) works only on the
luminance value for an image as opposed to the specific red, green, and blue values.
Because the HSL gamma adjust works only on the luminance of an image, it will not
affect hue or saturation. RGB gamma adjustments, on the other hand, can affect hue and
saturation as well as luminance, and this sometimes leads to color shifts and/or a washed
out appearance in the adjusted image.

To use the Adjust Gamma (HSL) option, follow these steps:

1. From the Edit menu, select Adjust HSL, Adjust Gamma. The following window
appears:

Gamma Adjust |
Luminance:
W ol H oo
k. I Eancell

2. Enter avaue between .1 and 4, or use the dider bar to select avalue. The thumbnail
preview of the image changes as you adjust the value.

- Tolighten 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, replacing the original image.

Stretch Bright and Dark Level (RGB)

The Stretch Bright and Dark Level (RGB) option stretches the darkest level in an image
to O (black) and the brightest level to full scale. Full scaleis 255 for 8 bit monochrome
and 24 bit RGB images, and 4,095 for 12 bit monochrome and 36 bit RGB images.

For example, using the Stretch Bright and Dark Level(RGB) option for a 24 bit RGB
image with a range of brightness values between 50 and 150 has the following effects:

= Thelowest value pixels (i.e, 50) are stretched down to 0.
= The highest value pixels (i.e, 150) are stretched up to 255.
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This one step process provides a quick and easy way to increase image contrast for low
contrast specimens. To use the Stretch Bright and Dark Level (RGB) option, select
Adjust RGB, Stretch Bright and Dark Level from the Edit menu. The picture
automatically adjusts itself.

Stretch Bright and Dark Level (HSL)

Like the Stretch Bright and Dark Level (RGB) option, the Stretch Bright and Dark Level
(HSL) option stretches the darkest luminance level in an image to O (black) and the
brightest luminance level to 100 (white). Unlike the RGB mode stretch, however, the
HSL stretch works only on the luminance value, and therefore maintains the original hue
and saturation of an image. Aswith the contrast and gamma adjust options using the
HSL color space to stretch images reduces the potential for washed out images and color
shifts.

To use the Stretch Bright and Dark Level (HSL) option, select Adjust HSL, Stretch
Bright and Dark Level from the Edit menu. The picture automatically adjusts itself.

Adjust Histogram (RGB)

A histogram s a graphical representation of the number of pixels at each brightness level
in animage. Our RGB histogram displays the red, green, and blue histograms on the
same graph. The SPOT program's RGB histogram serves two main purposes.

= |tisapoint of reference for examining the distribution of brightness levels for the red,
green, and blue components in an image.

= |t can be used to reset the zero and full scale points for animage. Thisisknown 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 imagesis 255. Full scale
for 12 bit monochrome and 36 bit RGB images is 4,095.
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To use the Adjust Histogram option, follow these steps:

1. From the Edit menu, select Adjust RGB, Adjust Histogram. The RGB Histogram
window appears:

RGB Histogram m

v Green v Blue

Show: W Bed

-~ FS

0 255
Pixel Yalues: MNMumber of Pixels: Aed 1957
Bottom: |E| Top: |255 Between: |221 and i221 . Green: 2833
Blue: 3734

0]:4 | Cancel |

2. Set the display parameters for the histogram:

- Determine the color or colors that you want to display brightness valuesfor. Asa
default, the histogram displays all three values. To display a different
combination of colors, deselect the Show box for the unwanted color(s).

- Todisplay the histogram according to alogarithmic scale, as opposed to alinear
scale (shown above), check the Log Scale box. Checking the Log Scale box
makes the vertical axis more sensitive to small numbers and compresses the range
for larger numbers, as shown below:

RGB Histogram E

Showe: W Bed [ Green ¥ Blue

a e

0 255
Pixel Values: Murnber of Pixels: Bed: 7EE1
oo o Top: [255 Between: [127  and [127  : Greem: 8865

Blue: 12192

Ok | Cancel |
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From the RGB Histogram screen you have three viewing/editing options, each of which
is described below:

= Examinethenumber of pixelsat each brightnesslevel.
Do one of the following:

Move the cursor along the graph to display the number of pixelswith red, green,
and blue values at each brightness 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.

= Examinethe number of pixels between two brightness levels.
Do one of the following:

Position the cursor over one brightness level on the graph, left click and drag the
cursor to the second brightness level, and release the left mouse button. The
histogram readouts display the number of pixels with red, green, and blue values
between the two brightness levels.

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.

= Stretch theimage.
Follow these steps:

a)

b)

b)

Drag the left triangle (on the X axis) to the brightness level that you want to define
aszero. All red, green, and blue values that are less than or equal to thislevel are
now reset to zero.

Drag the right triangle (on the X axis) to the brightness level that you want to
define asfull scale. 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 al 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. The thumbnail sample image updates
automatically so you can gauge the effect of your adjustments.

Click on OK to save the image with the new zero point and full scale values.
Or...

Type the brightness value that you want to define as zero into the Bottom box
under Pixel Vaues. All red, green, and blue values that are less than or equal to
this level are now reset to zero.

Type the brightness value that you want to define as full scale into the Top box
under Pixel Vaues. All red, green, and blue values that are greater than or equal to
thislevel are now reset to full scale.
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¢) The program automatically multiplies al red, green, and blue values between the
new Bottom and Top values by the factor necessary to make the new full scale
setting equal to actual full scale after the new Bottom value (if you have defined
one) has been subtracted. The thumbnail sample image updates automatically so
you can gauge the effect of your adjustments.

d) Click on OK to save the image with the new Bottom (zero point) and Top (full
scale) values.

Adjust Histogram (HSL)

A histogram s a graphical representation of the number of pixels at each brightness level
in animage. Our HSL histogram displays the number of pixels at each luminance level.
The SPOT program's HSL histogram serves two main purposes:

= Itisapoint of reference for examining the distribution of luminance levelsin an
image.

= |t can be used to reset the zero and 100 % luminance pointsin animage. Thisis
known as stretching. Like the aforementioned Stretch Bright and Dark Level
function, the Adjust Histogram (HSL) option enables you to stretch the darker areas
of your image to pure black and lighten the brighter areas to pure white (100 %
[uminance).

To use the Adjust Histogram (HSL) option, follow these steps:

1. From the Edit menu, select Adjust HSL, Adjust Histogram. The Luminance
Histogram window appears.

Luminance Histogram E

0 100
Luminance: Murnber of Pixels:
Bottom: |E| Top: ,EWEI Between: l?E and |?5 . B73R
8]:8 | Cancel I
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2. If you want to display the image's histogram according to alogarithmic scale, check
the Log Scale box. Checking the Log Scale box makes the vertical axis more
sengitive to small numbers and compresses the range for larger numbers, as shown
below:

Luminance Histogram m

1] 100
Luminance: Murmber of Piels:

Bottorm: lﬂ_ Top: W Between: !E%_ and lﬁ . B214
Ok I Qanu:ell

From the Luminance Histogram window you have three viewing/editing options, each of
which is described below:

=  Examinethenumber of pixelsat each luminance level.
Do one of the following:

- Move the cursor along the graph to display the number of pixels at each
luminance level.

- Type the same luminance level into both boxes under Number of Pixels. The
histogram readouts display the number of pixels at that luminance level.

= Examinethe number of pixels between two brightness levels.
Do one of the following:

- Position the cursor over one luminance level on the graph, left click and drag the
cursor to the second luminance level, and release the left mouse button. The
histogram readouts display the number of pixels between the two luminance
levels.

- Type the two luminance levels into the boxes under Number of Pixels. The
histogram readouts display the number of pixels between the two luminance
levels.
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= Stretch theimage.
Follow these steps:

a)

b)

b)

d)

Drag the left triangle (on the X axis) to the luminance level that you want to define
as black (0 % luminance). All red, green, and blue values that are less than or
equal to thislevel are now reset to black (0 % luminance).

Drag the right triangle (on the X axis) to the luminance level that you want to
define as white (100 % luminance). All luminance values that are greater than or
equal to thislevel are now reset to white (100 % luminance).

The program automatically multiplies all luminance values between the new black
and white values by the factor necessary to make the new white value equal to
100 % luminance after the new black value (if you have defined one) has been
subtracted. The thumbnail sample image updates automatically so you can gauge
the effect of your adjustments.

Click on OK to save the image with the new black and white luminance values.
Or...

Type the luminance value that you want to define as black (0 % luminance) into
the Bottom box under Luminance. All luminance values that are less than or equal
to thislevel are now reset to black (0 % luminance).

Type the luminance value that you want to define as white (100 % luminance) into
the Top box under Luminance. All luminance values that are greater than or equal
to thislevel are now reset to white (100 % luminance).

The program automatically multiplies all luminance values between the new
Bottom and Top values by the factor necessary to make the new white value equal
to 100 % luminance after the new Bottom value (if you have defined one) has been
subtracted. The thumbnail sample image updates automatically so you can gauge
the effect of your adjustments.

Click on OK to save the image with the new black (0 % luminance) and white
(200 % luminance) values.

Make Negative

Use the make negative option to make a color negative (with complimentary colors) of an

image.

From the Edit menu, select the Make Negative option. The program automatically
converts the image to a negative, replacing the original.
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Convert to Gray Scale

Use the Convert Gray Scale option 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 automatically
converts the color image to a gray scale image, replacing the original.
Sharpen

Use the Sharpen option to sharpen 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 Sharpen. The following window appears:

Strength:

R
0]:4 | Cancel |

2. Either use the dider bar to select a Strength value between one and 100, or enter the
value in the box. The Strength value is set as a default to O, the value used to
represent an unmodified image. On the opposite end of the scale, a value of 100
represents an image that has been sharpened to the maximum extent. The thumbnail
preview changes as you adjust the value.

3. When you have determined a suitable value, click on OK. The sharpened image
replaces the original .

Smooth

Use the Smooth option to smooth out grainy images. The smoothing option represents
the opposite of the Sharpen function: using the Smooth option lightens the darker side of
contrast boundaries. Because the Smooth option removes the high frequency details from
an image, some fine image detail is also lost.
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To smooth the appearance of an image, follow these steps:

1. From the Edit menu, select Smooth. The following window appears:

Strength:

R
0]:4 | Cancel |

2. Either use the dider bar to select a Strength value between one and 100, or enter the
value in the box. The Strength value is set as a default to O, the value used to
represent an unmodified image. On the opposite end of the scale, a value of 100
represents an image that has been smoothed to the maximum extent. The thumbnall
preview changes as you adjust the value.

3. When you have determined a suitable value, click on OK. The sharpened image
replaces the original .

Filter Noise

Use the Filter Noise option to correct for the effects of electrical or thermal noise. The
Filter Noise option eliminates single, isolated pixels that appear out of place due to
electrical or thermal noise by checking each pixel on the CCD chip three times
(corresponding to the red, green, and blue filters). If the brightness value for a pixel
differsfrom all of the eight surrounding pixels by more than the percentage value that
you specify, it is replaced with the average value of the surrounding eight pixels. This
option works well with dim images.

To use the Filter Noise option, follow these steps:
1. From the Edit menu, select the Filter Noise option. The following window appears:

Threshole: [l < %
K I Cancel I

2. Enter avalue between 10 % and 100 %. The Threshold value, which is set to a
default of 50 %, indicates the percentage by which a pixel is alowed to differ from
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the eight pixels that surround it. If apixel differsfrom all of the eight surrounding
pixels by more than the value that you specify, the program treats it as noise and
replaces the original brightness value with the average value of the eight surrounding
pixels.

3. Click on OK. The filtered image appears on-screen, replacing the original.

/ Note: Image setups can be defined to automatically use the noise filter when
capturing an image. Refer to Chapter 3, Preparing to Take a Picture for details.

Customizing Images

In addition to the image editing features described in this chapter, the SPOT software
offers several options that alow you to customize images. They are as follows:

= Combinelmages— This option allows you to add an image to or subtract an image
from a selected open image. This option alows researchers using double and triple
stained fluorescence techniques to excite one dye at atime, capture a color image of
each excitation, and then add the individual images together to create a composite
image that illustrates excitation of all the dyes.

= Change Pixel Bit Depth — This option alows you to change from one bit depth to
any of the other three options without having to recapture an image.

= Mergelmages— This option allows you to merge two or three images, assigning red,
green, or blue to each image. The Merge Images feature is primarily used to combine
two or three monochrome images into an artificially colored composite image.

= Annotate — The Annotate option provides you with a powerful and easy to use set of
image annotation options.

All of the preceding options are discussed in the sections that follow.

Combine Images

Use the Combine Images option to add and image to or subtract an image from a selected
open image.

To use the Combine Images option to add an image to a selected open image, follow
these steps:
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1. From the Edit menu, select Combine Images and Add Image. The Add Image
window appears:

—Image to Add
Source:

= Currently Open Image:
Title: | Giyhistime.brmp |

" Image File:

[WErme; I ; I

" Database;

leg=le[=HE] I

[

(5] I Cancel |

2. Select the Source of the image that you want to add to the currently open, selected
image. The image can come from one of the following three sources:

- A Currently Open Image — Select Currently Open Image to add an open image
to the currently open, selected image. The Title Scroll Bar displays all of the

images that are open, including the selected image. Thus, it ispossible to add an
image to itself.

- Anlmage File — Select Image File to add afile from disk to 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 a file from disk.

- A Database — Select Database to add a file from a SPOT database to the currently
open, selected image. To add an image from a SPOT database you must enter the
Image ID for that image. Y ou 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.

/ Note: To Add or subtract a database file, the database must be open. For more
information on using SPOT databases, refer to Chapter 7, Using SPOT
Databases.

3. Click on OK to add the image. The combined image replaces the original.
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To use the Combine Images option to subtract an image from a selected open image,
follow these steps.

1. From the Edit menu, select Combine Images and Subtract Image. The Subtract
Image window appears:

Subtactinage K|

—lmage to Subtract

Source:

& Currently Open Image:
Title: | Gihistimg.bmp =

" Image File:

[HErme: I % _I

i~ Database;

[rnace |E I

] Cancel

2. Select the Source of the image that you want to subtract from the currently open,
selected image. The image can come from one of the following three sources:

- A Currently Open Image — Select Currently Open Image to subtract an open
image from the currently open, selected image. The Title Scroll Bar displays all
of the images that are open, including the selected image. Thus, it is possible to
subtract an image from itself.

- Anlmage File — Select Image File to 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 afile from disk.

- A Database — Select Database to subtract a SPOT database image from the
currently open, selected image. To add an image from a SPOT database you must
enter the Image ID for that image. Y ou 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.

/ Note: To Add or subtract a database file, the database must be open. For more
information on using SPOT databases, refer to Chapter 7, Using SPOT
Databases.

3. Click on OK to subtract theimage. The modified image replaces the original.
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Change Pixel Bit Depth

Use the Change Pixel Bit Depth option to change the bit depth of the currently open
image without going through the entire image capture process.

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, as shown here:

Change Pixel Bit Depth [ x |

Bits per Fixel:
Current: 24 (RGE)

Change to: 36 (RGE)

0]8 | Cancel

2. Select the pixel bit depth that you want to change the imageto. Consider the
following situations:

- Changing from one monochrome bit depth to another (i.e., 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 or 36 bit pixel bit depth, you must save the
image in TIF format before you can close it. Refer to step four for further instructions.

- Changing from an RGB (24 bit or 36 bit) image to a monochrome image (8 bit or
12 hit), requires the entry of color channeling information. In this case, when you
select the new pixel bit depth, the color channeling information appears on the
Change Pixel Bit Depth window, as shown here:

Change Pixel Bit Depth [ x |

Bits per Pixel:
Current: 24 (RGE)

Change to: g (mana)

Use Caolor Channel:
" FBed © Green  Blue
& All Channels

m Cancel |
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Select the color channel(s) that you want to use. Select either asingle color or the
All Channels option, which is the defauilt.

CAUTION!

If you are changing an image to either 12 bit or 36 bit pixel bit depth, you must save the
image in TIF format before you can close it. Refer to step four for further instructions.

3. Click on OK to save the image with the new pixel bit depth.

4. If you changed the original pixel bit depth to either 12 bit or 36 bit, follow these steps
before trying to save the image to disk:

a) From the SPOT File menu, select the Save Asoption. The Save As window
appears. The Save astype dialog box should contain Tiff Uncomp (tif). Thisis
the only file type option available when changing to 12 bit or 36 bit.

b) Enter the desired file name and location, and click on the Save button. The
following dialog box appears:

File Bit Depth [ x |

Bits per Pixel o Sawve:

& 16BPF

Ok | Cancel

/ Note: If you changed your image to a 12 bit pixel bit depth, the File Bit Depth box
prompts you to save it either as 12 bpp or 16 bpp. If you changed your image to
a 36 bit pixel bit depth, the File Bit Depth box prompts you to save it either as
36 bpp or 48 bpp. The additional choices enable you to create versions of your
images for use in other applications such as PhotoShop.

c) Select the Bits per Pixel that you want to save the image to.

d) Click on OK. Theimageisnow saved asaTIF file.

Merge Images

Use the Merge Images option to merge two or three images into one image. As noted,
the Merge Images feature is primarily used to merge two or three monochrome images
into an artificially colored composite image. Unlike the Combine Images feature, which
adds to the pixel values of an image, the Merge Feature adds only the red, green, or blue
values that correspond to the color which is assigned to the image (when merging RGB
images). In addition, the merge image process creates an entirely new file, as opposed to
replacing the original file, asis the case with the Combine Images option.
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To use the Merge Images feature, follow these steps.

1. From the Edit menu, select the Merge Images option. The following window
appears:

Merge Images m

& Currently Openlmage;

[DIMAGE S histim it B |

Cancel

£ |mage File:

£ Dasbase lmage [E: |

— I Green Channel

& Currently Openlmage;

|DAIMAGES histirma i 7

£ |mage File:

£ Dasbase lmage [E: I

— I Blue Channel

= Currently Open Imege

| DAIMAGES histima it B

£ |mage File:

o [erztab:%e IrEge | |

2. Select the color channel or channels that you want to use for the merge. Selecting the
color channel(s) activates (un-grays) the image source selection options.

3. For each color channel, select the source of the image that you want to merge into the
new image. The source can be:

- A Currently Open Image — Select Currently Open Image to merge a currently
open image.

- Anlmage File — Select Image File to merge afile from disk, or click on the
browse button to the right of the box to search for and select afile from disk.

- A Database — Select Database to merge a SPOT database image. To merge a
database image you must enter the Image ID for that image. Y ou 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.
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Note: To Add or subtract a database file, the database must be open. For more
information on using SPOT databases, refer to Chapter 7, Using SPOT
Databases.

3. Click on OK to create the merged image. The new (merged) image appears on-
screen.

4. Save the merged image.

Annotate

The Annotate editing options enable you to annotate existing images. Annotation of
images is particularly useful when you want to prepare image captures for formal
presentation, or inclusion in an article or reference work. For example, using the image
annotation features, you can:

= Add textual annotation to an image.

= Useanarrow, line, rectangle, or elipse to emphasize a particular areain an image.
= Add agraphic/textual stamp to an image.

= Add freehand annotation to an image.

When you select the Annotate option on the Edit menu, three changes take place in the
SPOT image editing environment:

= Theimage capture toolbar buttons are replaced with nine annotation toolbar buttons.

= The Edit menu options change to reflect annotation editing, as opposed to the image
editing discussed earlier in this chapter.

= TheView and Camera menus disappear, and three new menus appear at the top of the
screen:

- The Object menu options parallel the nine annotation toolbars.
- The Attributes menu enables you to control the qualities of the annotations.

- The Done! menu alows you to switch back to the image capture/edit mode.
When you select Done! after you have annotated an image, 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. Use the Save As feature to save the annotated version of the image to a different
file.

Each of the above aspects of image annotation in the SPOT program is discussed in the
sections that follow.
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Annotation Toolbar Buttons/Object Menu

When you select the Annotate option from the Edit menu, the image capture Toolbar
buttons are replaced with nine image annotation buttons. These Toolbar buttons are also
available as Object menu options. All operations are activated either by clicking the
desired Toolbar button or selecting the corresponding Object menu option.

The following table illustrates each annotation Toolbar button and describes its function:

HH2 00 N/ #

Select — Select the annotation that you have added to the image. Click on an
annotation to select it. When you select an annotation, you can resize it by left clicking
and dragging the appropriate handle.

Freehand — Add a freehand annotation to the image. Left click on the area in which
you want to insert the freehand drawing, and drag until completed.

Straight Line — Add a straight line annotation to the image. Left click on the area in
which you want to insert the line, and drag until completed.

Arrow — Add an arrow to the image. Left click where you want the arrow to point, and
drag away from the area that the arrow will point to. To change the size and/or style of
the arrow point, select the arrow and double click on it. An arrow attributes window
appears.

Rectangle — Add a rectangular annotation to the image. Left click at the point where
you want to insert the rectangle and drag until the rectangle is complete.

Ellipse — Add an elliptical annotation to the image. Left click at the point where you
want to insert the ellipse and drag until the shape is complete.

Polygon — Add a multi — sided figure to the image. To create the sides of the polygon,
left click at the point where you want to end each line.

Stamp — Insert a selected bitmap image onto the image. To select the bitmap image
that you want to insert, choose the Stamp Bitmap option from the Attributes menu.

Text — Insert textual annotation into a selected area. Left click and drag to determine
the size of the area in which you will insert the text annotation. The cursor then
prompts you to enter the text.
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The Attributes Menu
The Attributes menu options alow you to:

= Set astandard appearance for the annotations that you plan to add.

=  Modify existing annotations. To modify the attributes of existing annotation, select
the annotation (i.e., with the Select Toolbar button), and then adjust the attributes.

The following table describes each of the annotation attributes:

Attribute Description

Foreground Color | Color of the line, object, or text. There are seven colors to choose from.

Background Color | Background color for objects. In order to set a background color, the Mode
attribute (see below) must be set to Opaque.

Line Thickness Thickness of the line for lines, arrows, and objects (i.e., the border of a
rectangle). A thickness of 1 is the thinnest line possible, while 4 is the
thickest line possible.

Line Style The appearance (i.e., solid, dashed, etc...) of the line for lines, arrows, and
freehand objects. In order to use the Line Style attribute, you must set the
Line Thickness to 1.

Pattern The pattern for inserted objects such as rectangles, ellipses, polygons, and
text boxes. There are seven pattern options to choose from.

Mode The background type for inserted objects such as rectangles, ellipses,
polygons, and text boxes. There are three modes to suit varying image
types: transparent, opaque, and tinted.

Text Font The font, style, and size of the text. When you select the Text Font
attribute, the standard Windows Font selection window appears.

Stamp Bitmap The bitmap used with the Stamp option. When you select the Stamp
Bitmap attribute, the Choose Stamp Bitmap window appears. This window
allows you to select the bitmap image that you want to be the default for
use with the Stamp option.

Edit Options

As noted earlier, the Edit menu changes to work with in accordance with the annotation
functions. Y ou can access the annotation editing options in two ways:

= By selecting an option from the Edit menu.

= By selecting and then right clicking on the annotation.

Y ou can also move an annotation by left clicking on it and then dragging the item to a
new location. When you drag the item, the cursor becomes a four pointed arrow.

In order to perform any of the above editing functions (with the exception of the Undo
and Delete All options), you must select the annotation.
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The following isalist of the annotation editing functions.

Undo — Undo the last action. Unlike the image capture/editing Undo feature, the
annotation Undo undoes an unlimited number of changes.

Bring to Front — Bring the selected object in front of another object.
Send to Back — Send the selected object behind another object.

Cut — Remove the selected item.

Copy — Duplicate the selected item.

Paste — Place the cut or copied item into the image, where it can be moved to the
desired location.

Delete — Del ete the sel ected annotation.
Delete All — Delete dll of the annotations.
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Introduction

The SPOT software provides you with the means to calibrate the objectives on your
microscope. Y ou can then use the calibrated objectives to perform different
measurements on an image. Both the Calibration and the Measurement functions are
performed through the Show M easurements option on the View menu.

Calibration

Before using the SPOT software to perform measurements on images, you should
calibrate each of the microscope's objectives using a stage micrometer. To calibrate an
objective, follow these steps:

1. Place the stage micrometer in the objective's field of view.

2. Focusonit.

3. Capture an image of the stage micrometer.

/ Note: For details on capturing an image, refer to Chapter 4, Taking a Picture.

4. From the View menu, select the Show Measurements option (or press [Ctrl M]). The
M easurement window appears, as shown below:

Meazurement l
Calibration
Setup: [N ~
Add... i Flodifyy, I Delets I

' Shaight Line  © Angle
= Curve £~ Fegion Area
Length:

Cloze |

5. The Calibration Setup box should be blank. To calibrate the objective that you are
using, click on the Add button.

- To modify an existing Calibration Setup, click on the Modify button.
- Todelete an existing Calibration Setup, click on the Delete button.
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The Calibration Setup window appears, as shown below:

Calibration Setup |
M are: I|
= Calibratior
I—ﬂ pixel(z] equals Calibrate |
- -]
=
ITI Cancel |

6. Enter aname for the Calibration Setup (i.e., 50x).

7. With the Calibration Setup window open, use the mouse to draw aline along the
length of the stage micrometer image.

a.  Position the cursor on the image (of the stage micrometer).

b. Left click on the mouse. The drawing function is now enabled. Drag the mouse
across the image of the stage micrometer.

Left click at the point where you want to end the line.

Click on the Calibration Setup screen to re-activate it. The Calibrate button
should now be active.

8. Inthe lower boxes, enter the length of the line in whatever units you are calibrating
to, asillustrated below. In this example, the 50x objective has been set to calibrate
the number of pixelsfor the 5 micron line that you drew:

Calibration Setup |

I amne: IEEI:-:

= Calibration

I—ﬂ pirels] equals LCalibrate |
|5 ﬂ Mmicrons

k. I Cancel |
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9. Click on the Calibrate button. The number of pixels per 5 microns appears.

10. Click on OK. Repest steps 1 - 9 for each objective.

Measurement

Once you have specified the calibration for an objective, you can then use the SPOT
software to perform different types of measurements on an image.

To perform a measurement on an image, follow these steps:

1. From the View menu, select the Show Measurements option (or press [Ctrl M]). The
M easurement window appears, as shown below:

Measurement l

Calibration

Setup: !EEI:-: _v_l

Mu:udif_l,l...l [Telete I

' ShaightLine 1 Angle
= Curve " Region Area
Length:  0.012 microns

Cloze |

2. Select aCadlibration Setup from thelist. Typically, the Calibration Setups correspond
to your microscope’ s objectives.

3. Select from one of four measurement options:

- Straight line
- Curve
- Angle
- Region Area

/ Note: Angle measurements are independent of the Calibration Setup.

4. Draw theline, curve, angle or areathat you want to measure.
a.  Position the cursor on the image that you are measuring.

b. Left click on the mouse. The drawing function is now enabled. Drag the mouse
across the image to perform the measurement.

Left click at the point where you want to end the measurement.

The length, number of degrees, or square units appears at the bottom of the
window.
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Introduction

In addition to the numerous image capture and editing features, the SPOT software
provides you with a database that you can use to archive images. In the SPOT program,
the term database refers to an umbrella structure used to organize the actual databases,
which are known as image categories.

This Chapter is divided into three larger sections:
»  The Database Menu
= Creating and Modifying Databases

= Searching Databases

Note: The SPOT database is structured as an umbrella so that you can password
protect all of your image categories as a group, as opposed to having to enter and
keep track of separate passwords for each image category .

The Database Menu
The Database menu options remain inactive (gray) until you open a database. When a
database is open, you have the following options:

= Open — The Open option turns on the database engine and allows you to create,
modify, or search the image category databases. When you select the Open option,
the Open Database window appears. From this point, you can:

- Create anew database.
- Open an existing database.
- Delete an existing database.

/ Note: Only one database can be opened per session. If you try to open a second
database, the program prompts you to close the open database.

= Close— The Close option turns off the database engine and deactivates all database
functionality.

= Change Password — The Change Password option enables you to:

- Determine whether a password is required to access your image categories.
- Define an alphanumeric password.
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Lookup Lists— Use the Lookup Lists option to:

- Create and name new lookup fields for an image category in the open database.
Once you have created alookup field, you can then associate a list of choices with
the lookup field.

- Add, modify, or delete lookup list items.

I mage Categories — Use the Image Categories option to create, modify, or delete
image categories (i.e., your databases).

= |mage File L ocations — Use the Image File Locations option to specify the file path
for the database (i.e., C:\images\database).

= Search — Use the Search option to search the open image category.
= Edit Image Record — This option, which only appears on the menu when a database

image is open, enables you to edit the search criteria, date, time, and memo associated
with the image.

Note: The Lookup Lists, Image Categories, Image File Locations, Search, and Edit
Image Record options are discussed in more detail in the next two sections,
Creating and Modifying Databases and Searching Databases.

Creating and Modifying Databases

The following sections outline the steps involved in creating and/or modifying SPOT
databases. To best understand how a SPOT database works, this section takes you
through all of the stepsinvolved in creating atypical database. All of the sample entries
are based on afictitious scenario:

= You areahiological researcher at a university, and your lab is equipped with a
microscope, a SPOT camera, and a computer.

= Your work involves both blood and hair samples.

= To publish the results of your research, you will need to search through thousands of
images accumulated over the course of your research for samples that meet specific
criteria.

We recommend that you enter in the sample information as you read through the text.
Creating a new database consists of the following steps:

= Defining the Database (i.e., the umbrella structure that “houses’ your image
categories).

= Setting Up Image Categories (i.e., the databases that contain your images).
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= Defining Lookup Lists
= Saving Images to the Database

Each of these steps is discussed in the sections that follow.

Defining the Database

The first step in creating a database is to define the umbrella structure that houses the
image categories which contain your images. To define the database, follow these steps:

1. From the Database menu, select the Open option. The Open Database window
appears, as shown below:

Open Database E1

— Databazes

=

Drelete

Cloze

rlElef

2. Click on the New button. The New Loca Database window appears, as shown here:

New Local Database B3 |

Mame: I
File: | [

[ | Require Passward

Easswmnd;
(1= etars]
Erteraaa! I
] I Eancell
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3. Enter [YOUR NAME] in the Name box.

4. Specify the location of the database by typing in the file path in the File box, or using
the button to the right of the box to browse for alocation.

The [YOUR NAME] database file will contain al of the information associated with
your images, including the image ID number, the search criteria, and the path to
where the image is stored. It does not contain the actual image.

5. To set up apassword for the database, check the Require Password option, and enter
1 — 10 aphanumeric characters in the Password box. Re-enter the password in the
Enter Again box.

6. Click on OK to create the database, or click on Cancel to return to the Open Database
window.

Setting Up Image Categories

Once you have defined the database, you can begin setting up the image categories. To
create a new image category, follow these steps:

1. From the Database menu, select the Image Categories option. The following window
appears.

Image Categories |
— Categories
| |

[Helete I
Cloze I

Current D atabasze;

shuman
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2. The database that you defined in the previous section (i.e., Shuman in the example)
should appear at the bottom of the screen. To add an image category to this database,
click on the Add button. The Image Category window appears.

Imaqe Cateqory
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~DatmFeHs
TetMumenc Fedz: Aequied Thle Tewt Mumerc| Cancd
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x B
3 EH i LiE L
4| G - e
Lookup Fislds:
d = r Rr
E:I = |
z] = r r
4| Eae g
~ Defouk Setthpa
Image Pah
lfakedl:  |CosPOTCAMNDEImage:
Fial Etilrigq...

Fammal: !'W'nd:lws Bilman =| ¥ Save Thurbraiz

3. Enter Blood in the Category Name box.

Since you are working with blood and hair samples, each of which are judged by
different criteria, they should each be defined as a separate image category.

Data Fields

After naming the image category, you have to define the associated datafields. There are
two types of datafields:

=  Text/Numeric — Text/Numeric datafields are the fields that will be available to enter
information in when you save an image to an image category. When you enter
information into a box, the program automatically determines whether it is a textual
or numeric field, and checks the appropriate option.

There are some occasions where you might want to change the text or numeric
setting. For example, the program performs text field searches by looking for textual
strings, while it performs numeric field searches by looking for a range of values.
Thus, if you have information such as a patient ID number, you would want to define
it asa Text field because it is not a measurement or within a specific range of values.
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= Lookup — Lookup datafields are also available when you save an image to an image
category. Each lookup field can also be associated with alist, through the Lookup
Lists option on the Database menu.

L ookup fields enable you to select an image quality from a pre-defined list, rather
than having to type it in each time.

CAUTION!

After you have named the data fields for an image category, 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.

There are two options associated with the Data Fields. They are as follows:

= Required — Checking this option forces the user to enter data for the text field when
saving an image.

= Title— Checking this option ensures that the data from the text field will appear in the
title of the image window and under any thumbnail of the image.

Enter the Data Fields as described in the following steps:

1. Enter Patient’s Namein the first Text/Numeric field, and check the Required and
Title boxes.

2. Enter Blood Oxgen Level in the second Text/Numeric field. Because Blood Oxygen
Level represents a value on which you will want to perform searches based on arange
of values, you should select the Numeric option.

3. Enter Blood Color inthefirst Lookup field.

4. Enter Research Assistant in the second Lookup field.

/ Note: The Image Category window allows you to enter only the list titles (i.e., the
Lookup fields) To enter the items associated with the Lookup (i.e., the different
blood colors), you must either use the Lookup Lists option or add the items when
you save an image. For more details on this process, refer to the next section,
Defining Lookup Fields and Lists.

Default Settings

To complete the process of defining an image category you must also enter the default
settings. The default settings are the settings that will appear every time that you save an
image to an image category.

Note: The default settings can also be changed from the Save Image to Database
window, which appears when you use the Save to Database File menu option.
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The Default Settings include the following:

= |mage Path — The path to the folder where the database will store the imagesin this
category. The folder can be stored on a hard disk, a network drive, a JAZ drive, or
even a CD-R (arecordable CD).

CAUTION!

Because each database image file will between 1.3 Mb and 8 Mb in size (uncompressed),
there are limitations on the number of files that you can store. These limitations vary
according to your operating system and the storage medium. You should carefully plan
out how you will organize and store your current images, as well as how you plan to
accommodate future images. For more information on storage planning, contact your MIS
department or a qualified computer or network specialist.

= Field Entries— The Field Entries setting enables you to specify default entries for
text, numeric, or lookup fields. For instance, if you are performing 25 testson a
blood sample for a single user, whose blood color is red, you could specify that red
should appear in the Blood Color field and that the patient’ s name should appear in
the Patient Name field for all of the images that you save to the image category.

= Format — The graphic format that you want to save the image to the database (image
category) with.

1. WindowsBitmap 5. MacPict 9. Sun Raster 13. Tiff Jpeg
2. Windows 6. Paintbrush 10. SGI Image 14. Tiff Packed
Clipboard
3. IFF 7. PNG 11. TruevisonTarga  15. X-PixMap
4. Jpeg 8. AdobePhotoshop  12. Tiff Uncomp 16. X-Windows
Dump

= Save Thumbnails— This option, if checked, saves a thumbnail image of each image
in the database so that you can quickly browse through all the images in a category.

For the Blood image category, set the defaults as follows:
1. For the Image Path (folder), enter C:\Spotcam\blood.
2. Skip the Field Entries option.

3. For the Format, select the Windows Bitmap option. This option saves the images to
the database in a high quality, uncompressed format.

4. Ensure that the Save Thumbnails box is checked.
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When you finish entering the defaults the screen should appear as follows:
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Defining Lookup Lists

After you have created an image category and defined the Lookup Fields, you should
create the List of items that is associated with each Lookup Field. This can be done in
one of two ways:

= You can enter list items through the Lookup Lists option on the Database menu. This
is the primary method.

= You can enter list items as you save an image to a database (image category). This
method is used when you want to save an image, but the criteriafor that particular
image has not yet been defined.

Note: The procedure for adding lookup list items to lookup fields while saving
images to a database is discussed in the Saving Images to the Database section.
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To enter list items with the Lookup Lists option, follow these steps:

1. From the Database menu, select the Lookup Lists option. The following window
appears.

Lookup Lists <]

— Lookups

Blood Color Add.
Research Aszistant _—]

[elete i
Cloze i

Current Databaze:
shuman

The Lookup Fields that you defined on the Image Category window should appear,
along with the name of the umbrella database (i.e., shuman). From the Lookup Lists
window, you can add new Lookup Fields as well as the associated lists. In this
example, you will add the list items for the lookup fields that you created for the
Blood image category.

2. Select the Blood Color lookup. The Modify and Delete buttons should now be active.

3. Click on the Modify button. The Field Lookup window appears, as shown here:

Field Lookup ]

LCancel l

i

i

[relete
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4. Click onthe Add button. The Lookup Item dialog box appears, as shown here:

Lookup Item x|

[term; || ‘

k. I Cancel |

5. Enter red in the Item box, and click on OK.
6. Repeat steps four and five to add the green and blue to the Blood Color lookup list.
7. Click on OK to save the list items and return to the Lookup Lists window.

8. Select the Research Assistant lookup list, and follow the procedure in steps two
through five to add the names of three research assistants: Jason, Karen, and Bill.

9. Click on Close to save your changes and close the Lookup Lists window.

Saving Images to the Database

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 your newly created database, follow these steps:

1. From the File menu, select the Save to Database option. The Save Image to Database
window appears as follows:

Save Image to Database x|
Date: [04/23/1338

Time: !10225 & b O PM

Image Categon:

Lancel I

Patient's Mame: I T

Blood Dupgen Level: l % M
Blood Color: I ;I
Research Assistant: I L‘
Mema... |

Image Path
[folder): IE:\S POTCAM blood

Farmat: |Windows Bitrnap _ﬂ

¥ Save Thumbnail

Current Databasze: shuman
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The program automatically displays the date and time that you saved the image. This
information can be modified as needed.

Note: When you save an image to a SPOT database, the program automatically
creates an eight digit image ID that is stored in the image path folder. Thisisa
reference number that the program uses to access images and associated data.

2. Select the Image Category that you want to save the image to. Because you only
defined one image category (i.e., Blood), that is the only available option.

3. Enter John Smith in the Patient’s Name box. Notethat T appears next to this box,
indicating that the field has been defined as a text data field.

4. Enter 4.7 in the Blood Oxygen Level box. Note that N appears next to this box,
indicating that the field has been defined as a numeric data field.

5. Select green from the Blood Color list.

6. Sdect Karen from the Research Assistant list.

/ Note: If your define a data field asrequired (i.e., on the Image Category window),
you will not be able to close the window without entering the inforation.

7. Keep the default settings that you defined on the Image Category screen:
- Image Path (folder) - C:\SPOTCAM \blood

- Format — Windows Bitmap
- The Save Thumbnail option is checked.

The program automatically displays this information when you save an image; you
should not have to enter anything if you want to retain the default settings.

8. Click on the Memo button. The Image Memo window appears. Enter the following
message: Ancestry of the patient was difficult to determine.

9. Click on OK to save the message and close the Image Memo window.

At this point, you decide that you want to change the blood color to purple. You also
realize that it was Clare, not Karen, who was the research assistant that took this sample.
The SPOT software enables you to add these new list items while saving the image.

Do the following:
10. In the Blood Color box, enter purple.

11. In the Research Assistant box, enter Clare.
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12. Click on OK to close the window and save the image to your database. The
following window appears.

Spot Camera |

f;}“ :
I\:g) Add 'purple' to list 'Blood Color'?

_, ................ x E S ................. - H % |

13. Click on Yesto add purple to your Blood Color lookup list.

14. The program prompts you to add Clare to the Research Assistant list. Click on Yes.
The program adds the new items to the Lookup Lists, and closes the Save Image to
Database window.

/ Note: The Time, Date, Memo, and data field entries for saved images can be edited
at a later point through the Edit Image option on the Database Menu.

Searching Databases

The SPOT database search function enables you to search an image category in an open
database. To perform a search follow these steps:

1. From the Database menu, select the Search option. The Search Image Database
window appears as shown below:

Search Image Database [ |

Image Category: [ IRl | Edizltjclt;is i
lF Table .
Image Dats[% I thraugh | ) Thumbnaiks
Title: | :
Stain: i T -DK
Diameter; I N
TechlD. l | [Sacd |
_ Big = |
Size; Huge J
I ittlm i
o Green _:_I
ol E'iﬁ'le ;I Ordeting... l
104 -
b4 agnification: 204 —J
an ..‘.'_|
Biological ;I
Specimen Type: Industrial
kA 2t alliirmical LI
Current Database:  Diagnostic Instruments Images
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2. Select the Image Category that you want to search. All of the Image Categories that
you defined for the open database are available.

3. Enter the Image Dates.

- If you enter both a begin and an end date, the program searches for images with
save dates either on or between the two dates.

- If you enter a begin date only, the program searches for images with save dates
greater than or equal to your entry.

- If you enter an end date only, the program searches for images with save dates
less than or equal to your entry.

- If you do not enter any Image Dates, the program searches for images with any
save date.

4. Enter the search criteriafor the datafields. In the above screen capture, for example,
the data fields are denoted as follows:

- Textfieds(i.e, Titleand Stain) are denoted witha T.
- Numericfields (i.e.,, Diameter and Tech 1.D.) are denoted with an N.

- Lookup fields (i.e., Size, Color, Magnification, and Specimen Type) appear as
select lists, where you can select one, several, all, or none of the lookup list
options.

Use the following guidelines to enter search criteria:

Text searches are limited to images with text strings (i.e., specific letters or numbers
inarow). Two characters can be used with text field searches:

- * - Theasterisk wild card tells the program that any number of characters can be
used with this text field.

For example, if you want to search all patients with “smith” in their name, you can
type *smith* in the Patient’s Name text field. This search will bring up names
such as John Smith, Jane Smithfield, and Joe Hammersmith.

- ?- Thequestion mark wild card tells the program that any single character can be
used where the question mark appears.

For example, if you want to search for patients with either the name Smith or
Smyth, you can enter * sm?th in the Patient’s Name text field. The asterisk and
gpace in the front of sm?2h tells the program to find all first names associated with
sm?h. 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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Numeric sear ches are restricted by the following logical symbols:

= Selects records equal to the value entered.

< Selects records not equal to the value
entered.

< Selects records | ess than the value entered.

> Selects records greater than the value
entered.

<= Selects records less than or equal to the
value entered.

>= Selects records greater than or equal to the
value entered.

AND  Sedlectsrecords that contain both of the
values entered.

OR Selects records that contain either of the
two values entered.

For example, to search for all patients with a blood oxygen level between 3.6 and 7.7,
you would enter >3.6 AND <7.7 in the Blood Oxygen Level numeric field (not
shown here).

L ookup field search criteria are specified by selecting one, severa, al, or none of the
lookup list options. Searches are limited to images that match the item or items.

5. Select the Display Matches as option:
If you check the Table box, the matches are displayed in atable, as shown below:

Images x|

Image Category: by Hew categary Show as Thumbnailsl
Mumnber of Matches: 18
I i i Diamneter

T |
2_|oic : Delete
|3 |Fluorescence

14 Imuscle red

5 |new muscle pirk. Delete Al |
& lpap red

|7 |hamblende Ifjzclflkj

|8 lbone

ti M54 Show [Pl LCloze |
110 _JFlouwrescence  double

111 | Calan Rhubarb

<« |

rema:

Current Databaze: Diaghostic Instruments Images
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Searching Databases

The table view displays matches by title in anumbered list that includes the

following:

- Thetota number of matches
- The search criteria used
- A thumbnail of the image

From the Images table, you can do the following:

- Open an image — To open an image, scroll down the table to the desired image

and left click on the thumbnail.

- Edit adatabase record — To edit the search criteria and/or memo for a record,
either select the record and click on the Edit button, or double click on the record.
The Image Database Record window appears, as shown here:

Image Database Record

Image Category:

Drate: !DB;’23;"1 97

Time:!E:DB AW P

Image ID: 00000003

Mema...

Title: !F|UDIESCEHCB T
Stair: ! T
Diameter: lD.D h
Techl.D.: Jon N
Sie:  [a JLitte =]
Colar: iHed _"_i
Magnification: I1 Ox ;‘
Specimen Type: I ;1

|mage Location: Diatabase

Image Farmat: Windows Bitmap

Size: 4078330 bytes |

Current D atabaze: Diagnostic Instruments Images

= u & m

The Image Database Record window enables you to edit the characteristics (search
criteria) of an image while in the database, as opposed to during the save process.
Thus, you can correct any mistakes made during the original entry process.

Y ou can also use the buttons at the bottom of the window to access and edit all of
the other images found by the search. When you finish editing the image(s), click

on OK to return to the table view.

- Deetearecord. To delete arecord from the database, select the record and click

on the D€l ete button.

- Switch to the Thumbnail view. Click on the Show as Thumbnails button.
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If you select the Thumbnail View the matches are displayed as thumbnail imagesin
awindow, as shown here:

F. : .:1--. -
) -ﬁ; 3
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“ar| e e
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For reference, the thumbnail view window title displays the name of the image
category. From the thumbnail view, you can:

- Left click on an image to open the image.

- Right click on an image to open the Image Database Record window and edit the
search criteria and memo for the image.

6. To select the order in which you want the search results to be displayed, click on the
Ordering button. The Record Ordering window appears, as shown here:

Record Ordering ]|

— Order by
&+ Ascending
IDiameter _,_I ;
i~ Dezcending
and
m € fsnerding Cancel I
) Weseending
and
1 fscending
l ;| ) Vescendng

The Record Ordering window provides athree level sort order. The Order by select
lists display the search criteria. To order the records for a search, do the following:

a.  Select the search criteriafrom the Order by list (i.e., Diameter) for the first level
of sorting.

b. Select either Ascending or Descending.
c. If desired, define the second and third sort levels in the same manner.
d. Click on OK to return to the Search Image Database Window.

7. Click on OK to start the search. When the program finishes searching, the results
display as you specified them.
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Introduction

The printing features in the SPOT program fall into two categories that correspond to the
two File menu print options:

= Printer Setup - These are the standard Windows dialog boxes that alow you to
specify the printer and its setup, page setup/orientation, and paper size and source.

= Print - The SPOT program provides you with the tools needed to print one or multiple
diagrams on a page.

This chapter provides a brief overview of the standard print setup features and a detailed
discussion of the features that are unique to the SPOT software.

Printer Setup

Printing an image from the SPOT program requires you to choose and configure a
printer. The procedure for setting up and configuring printer in SPOT isthe same asin
any other Windows program.

Note: Because the information contained in this section is standard Windows
functionality, the options are not discussed in detail. For more information on
Windows printing features, refer to the Windows on-line help. A question markin
the upper right hand corner of a window indicates that context sensitive help is
available. Clicking on the question mark changes the cursor to a question mark.
Drag the question mark to the option that you want help with, and click. A pop-up
window explains the item.

To choose and configure a printer, follow these steps:

1. Chooseaprinter. From the File menu, select Printer Setup. The Page Setup
window appears. To select the printer you want to use, click on the Printer button at
the bottom of the window. The following window appears.

Page Setup |

— Printer

Hame: iLe:-cmark Optra SC 1275 [PS)

Stakis; Drefault printer; Ready

Type: Lexmark Optra SC 1275 P52 WEYNAOPTRA_SC
“Where:  5YMN

Cormrnent:

k. Cancel
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2. View theprinter properties, if necessary.

Note: The printer properties screen and options will vary in appearance
according to the printer that you are using.

3. Define the page setup that you want to use for theimage(s). Thisincludesthe

page orientation (portrait or landscape), paper size, paper source, and margins. All of
these items are entered from the Page Setup window, shown here:

Page Setup |

— Paper
Size: [Letterg 172811 in =l
Source; !.-‘-‘-.utu:u Select _ﬂ
— Origntatian —Marginz [inches]

" Partrait Left:

I1 Right: l1"
¥ Landscape Top: |'I" Boattamm: I'I"

Cancel | Printer... |

To save the page layout specifications that you enter, click on OK.

/ Note: You can also access the Page Setup screen from the Print screen (i.e., From
the File menu, select Print, and click on the Setup button.
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Print

After you have defined the printer and page layout, as discussed in the last section, 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. Each of these optionsis
discussed in the following two sections:

Printing a Single Image

To print asingle image from the SPOT software, follow these steps:

1. From the File menu, sdlect Print.

Shortcuts: To access the print screen, you can also:
- Press[Ctrl P] (a standard windows shortcut).

- Click on the Print toolbar button:

S

The Print window appears with a smaller version of the active image:

Print - Lexmark Optra 5C 1275 [P5]

Erint

Setup...

LCancel

iyal.

Printable Area; 10632815 0 e g y

e :
Toplmage: Left 010 Top: 000 ~ Inchea
“widty 10.33 Height: 815 Millimeters
Add.. Femdve Arrange...
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7.

8.

The Print window displays the following information:
Printable Area: The printable dimensions of the page.

Top Image: The position and size of the top-most image (if more than one image
will be printed on the page). They are:

L eft - The distance between the |eft side of the printable area and the left side
of the image.

Top - The distance between the top of the printable area and the top of the
image.

Width - The width of the image.

Height - The height of the image.
Check either Inches or Millimeters to specify the units of measurement.
Adjust the size of the image:

a) Position your cursor on aside or a corner of the image. The cursor turnsinto 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 so as to avoid distortion.

Adjust the position of the image.

a) Position the cursor on theimage. When on the image, it appears as afour pointed
arrow.

b) Left click and drag the image to the desired location.
Click on the Print button. The Printing dialog box displays the job.

To stop the print job, click on the Abort button.

Printing Multiple Images on a Page

For comparison and display purposes, the SPOT camera allows you to print multiple
images on asingle page. The additional images do not need to be open; you can add
additional images from any file directory.

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.
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2. Add an image to the page for printing. Follow these steps:
a) Click onthe Add button. The Add Image window appears, as shown here:

Add Image i

= Image to Add
Source:

&+ Cumently Open Image:
Title: IE:'xmu:-qu.I:ump :]

o I:%ge File:
[ &y I _I

{7 Database

Image [0 !
k. i Eancel'

b) Select theimage that you want to add. An image can be added in one of three
ways.

It can be selected from an open image other than the currently active image
(i.e., the one displayed on-screen). This option can be very useful if you have
several versions of an image open and want to print out a comparison sheet.

To add an image from alist of open images, click on the Currently Open
I mage option and select the desired image.

It can be added from afile directory.

To add an image file from a directory check the Image File option, and click
on the square next to the box. Browse for the desired image.

It can be added from an open SPOT database.

To add an image file from a SPOT database, you must know its Image I1D
number. After you have determined the number, check the Database option,
and enter the eight digit Image ID.

c) Click on OK. The program places the newly added image on top of the original
image, covering the original image.

3. To add additional images, repeat step 2.
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4. To arrange how the images will appear on the page, follow these steps:

a) Click onthe Arrange button. The Arrange Images window appears, as shown
here:

Amrange Images |

— Arrangement

row[s] !2_ columnfz]

— Spacing
!'I_ ¥ Inchles]

= Millirneterz]

k. I Eancell

b) Select the number of rows and columns.
c) Enter the Spacing between the images on the print-out in inches or millimeters.

d) Click on OK. The Print screen reappears with a preview of your print
arrangement. The following screen capture illustrates two pictures arranged in a
one row, two column format:

Print - Lexmark Optra 5C 1275 [P5]

Erint

=]
_en |
_Gcel |

LCancel

Frintable Area; 1063 % 815 ppa
Toplmage:  Left 581 Top 217
“width: 4.82  Height: 2.80 Millimeters

Add... | Remove I Arrange...

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 130



Ch. 8 - Printing Options Print

The SPOT program automatically resizes imagesto fit on the page. This allowsyou
to add multiple images without having to worry about resizing them. For example, if
you add five images, the preview will show six images (the original and five added)
of equal size, distributed equally across the page.

Note: You can reposition and resize multiple images on the preview page, just as
you can with a single image.

5. From the print screen, you have several options:
Y ou can add another image as described in steps three and four.

Y ou can delete the newly added image by selecting it and clicking the Remove
button.

Y ou can reposition and/or resize the images as described in the previous section.

6. When you finish adding and arranging the images that you want to display, click on
the Print button to print the images.
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Camera SPOT SPOT 2 SPOT Jr.
Catalog Number SP100 SP110-2 SP120
Sliding Color Filter No Yes No

CCD Part Number

CCD Resolution/Active
Area

Pixel Size
CCD Grade
Digitization

CCD Cooling

Color Image Acquisition

Pixel Bit Depth Choices
Operating Environment
Lens Mount

Computer Interface
Operating Systems

Computer Hardware
Requirements

Software (included with
the camera)

Image Capture Time
(to monitor)

Fast Focus
File Size (24 bit RGB)

External Shutter Control

Power Supply

Camera Head

Kodak KAF - 1400 Kodak KAF - 0400

1315 x 1035 pixels/8.98 mm x 7.04 mm 768 x 512 pixels/6.91 mm

X 4.61 mm
6.8 um x 6.8 um 9.0 um x 9.0 um
3 2 2
Pixel-by-pixel digitization in the camera head.

Thermoelectric with forced air.
Cooled to -12° C (37°below ambient at a typical room temperature of 25° C).
Temperature stability of +/- 1° C in an eight hour period.

Three pictures taken - one each in red, green, and blue. The liquid crystal filter in front of
the CCD chip changes color for each picture, and the software combines the images into
one RGB color image.

8 bit or 12 bit monochrome; 24 bit or 36 bit RGB color.

10 %-80 % relative humidity/15° C - 30° C ambient

Nikon “F” bayonet mount (adapters available for almost all new and older microscopes)
PCI plug-in card (supplied)

Windows 95 and Windows NT 4.0 (Mac Power PC is forthcoming)

Pentium or Pentium Il required (166 Mhz or faster recommended)

64 Mb RAM required, 128 Mb recommended.

A video card that provides 24 bit RGB (millions of colors) at the desired monitor resolution
(8 Mb VRAM required for recommended 21" monitor operating at 1600 x 1200 resolution)

The SPOT software environment includes: auto or manual exposure (80 ms to 17
minutes per color); white balance; image editing functions; image annotation; an image
archiving database; and a TWAIN driver. An Image Pro driver is available at additional
cost.

6 seconds for a 24 bit RGB
image (Pentium Il 333)
(SPOT Jr.)

11 seconds for a 24 bit RGB image (Pentium 1l 333)
(SPOT and SPOT 2)

4 subframes per second (typical)
4.1 Mb (SPOT and SPOT 2) 1.2 Mb (SPOT Jr.)

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.

Factory configurable to 100V, 120V, 220V or 230/240V; 50/60 Hz
Dimensions: 5.0"H x 10.5" W x 8.0" D
Weight: 12 Ibs.

Dimensions: 5.0"H x 7.0"W x 7.25"D
Weight: 7 Ibs.
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Introduction

After a period of time, depending on camera use and ambient humidity levels, the
desiccant in the camera head can become saturated with moisture and lose its
effectiveness. At this point, frost will start to form on the chip and image quality will
deteriorate. Fortunately, changing the desiccant is easy and relatively inexpensive. You
can either do it yourself, or arrange for Diagnostic Instruments to do it for you.

Do It Yourself Steps
Follow these steps to change the desiccant in your SPOT camera.

1. Contact Diagnostic Instruments and order a desiccant changing kit (P/N SP700-
100). This kit contains ajar of desiccant packets, tweezers, a 3/8” alen wrench, and a
roll of Teflon tape.

2. Remove the camera from the microscope.
Follow these steps:

a) Turn off your computer and the SPOT power supply.

b) Disconnect both the computer cable and the power supply cable from the SPOT
camera head.

¢) Disconnect the camera head from the microscope coupler.
d) Attach the plastic lens cap to the front of the camera.

3. Pick a non-drafty, non-dusty, non-humid work environment.
An air-conditioned office is usually good.

4. Usethe 3/8” Allen wrench to unscrew thelarge silver plug on the side of the
camera. Turn the screw counter-clockwise.

5. Removetheold desiccant.
Use the tweezers to pluck the old desiccant packet out of the hole.

6. Install the new desiccant.
Before dropping the packet into the hole, push in the ends of the packet; this causes
the ends to “pucker” and the packet to assume a cylindrical shape. Try to minimize
the amount of time between opening the jar and re-sealing the camera.

7. Replacethe Teflon tape on the silver plug.
Remove al of the old Teflon tape from the threads on the plug. Carefully wrap three
layers of new Teflon tape around the plug threads (don’t look for a sticky side to this
tape, thereisnone). After thefirst layer is wrapped on, apply some tension to the
tape while winding so that the tape conforms to the shape of the threads.
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8. Screw thesilver plug back into the camera.
Using your fingers, gently start screwing the silver plug back into the camera head,
turning clockwise. Once the threads are started and the Teflon tape is smoothly
turning with the plug, use the 3/8” Allen wrench to finish tightening the plug.
Tighten it well to ensure agood seal.

9. Placethe camera back on the microscope. Follow these steps:
a) Remove the plastic lens cap from the front of the camera.
b) Attach the camera head to the microscope coupler.
¢) Ensure that both your computer and the SPOT power supply are turned off.

d) Connect the computer cable and the power supply cable to the SPOT camera
head.

/ Note: For a more detailed explanation of installing your SPOT camera, refer to
the box insert that was included with your camera.
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Introduction

The SPOT software is equipped with TWAIN functionality, which allows you to use
other image editing programs (i.e., Photoshop) to view and edit images that were initially
captured with the SPOT software. In thisway, you can make use of the image editing
programs and features that you are familiar with in conjunction with SPOT’ s image
capture capabilities. The following section details how TWAIN compatibility allows you
to open and edit a SPOT image in Photoshop.

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.

Using SPOT with Photoshop

TWAIN capability allows you to open an interface between the SPOT software and any
other TWAIN capable image editing program. This allows for the following:

= You can open and edit a SPOT image in Photoshop.

= You can use SPOT to capture an image from within Photoshop.
= Captured images can be transferred into Photoshop for editing.
To capture an image from within Photoshop, follow these steps:

1. Open Photoshop.

2. Define the source of the program that you want to interface with (i.e., in this case the
SPOT software). From the File menu, select Acquire and TWAIN-32 Source. The
Select Source window appears:

x|

SoUrces:

Polarold DMC w1

Spent Comera

TWAIN_3Z Sample Sowrce .

|
o Cancal

3. Select the Spot Camera (32-bit) option, and click on the Select button. The SPOT
software is now the default TWAIN source.
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4. From the File menu in Photoshop, select Acquire and TWAIN_32. The Spot Camera
window appears within Photoshop, as shown here:

= X|
% Preview
i Transier
=
=]
- Ciose

Image Setup

Cutrent: | ~ Add.. | uu-;w...| Delete |

:

= Keep Window on Top

5. At this point you have severa options.

Y ou can select or modify the image setup that you want to use to capture an
image.

Y ou can perform avariety of pre - image capture operations.
Y ou can capture an image in three different ways.

Each of these options is discussed in the sections that follow.

Image Setups

From the Spot Camera window, you can define new image setups, and modify or delete
existing setups.

= To define a new image setup, click on the Add button.

=  To modify the current image setup, click on the Modify button.
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= To delete an image setup, select the image setup from the list, and click on the Delete
button.

Note: The process of defining an image setup is discussed in Chapter 3, Preparing
to Take a Picture.

Pre - Image Capture Operations

In addition to adding and modifying image setups, you can perform a variety of image
capture operations from the Toolbar that appears at the left of the window. These
operations are identical in function to those in the stand-alone version of the SPOT
program.

= Focus

=  Frame

=  Compute Exposure

= Recadl Previous Exposure

/ Note: The Toolbar button for the Recall Previous Exposure option does not appear
on the Toolbar of the stand-alone version; it appears only as an option on the
Camera menu.

Compute White Balance Vaues
Set Image Region

Get Background Image

Get Hatfield Image

/ Note: These options are discussed in detail in Chapters 3 and 4.

Image Captures

From the SPOT/Photoshop interface, you can capture an image in two different ways.
Y ou 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 — To capture an image in preview mode, click on the Preview button. The
SPOT camera captures the image (as described in Chapter 4) and opens in the Spot
Camera window within Photoshop.

= Transfer - After you have captured an image using the Preview option, you can
transfer it to Photoshop, where it can be edited and saved. To transfer a preview
image, click on the Transfer button.

= Acquire - As an aternative to previewing and transferring images, you can capture
images and have them automatically open in Photoshop. To do this, click on the
Acquire button.
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The Keep 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 Window on Top box is checked, the SPOT window remains open.

= |f the box is not checked, the SPOT window automatically closes after each image is
transferred or acquired.
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Introduction

The SPOT Image Pro Plus driver allows users to acquire 24 bit color and 8 bit or 12 bit
monochrome images within Image Pro Plus. The driver provides all of the image capture
features that are available through the SPOT stand alone software.

/ Note: Refer to Chapter 3, Preparing to Take a Picture and Chapter 4, Taking a
Picture for details on the image capture featuresin the SPOT software.

Installing the SPOT Image Pro Plus Driver

To install the SPOT Image Pro Plus driver, follow these steps:
1. If you have not already done so, install version 2.1 of the SPOT stand alone software.

2. Ensure that the serial number of the SPOT camera/software matches the serial
number on the Image Pro Driver disk. To check the serial number, click on the Help
menu in the SPOT software.

3. Copy the two files from the SPOT Image Pro Plus floppy disk into the Image Pro Plus
32 bit directory.

/ Note: The driver will not work with the 16 bit version of Image Pro Plus.

Using the Driver to Work in Image Pro
Follow these stepsto use the SPOT Image Pro Plus driver.
1. Open the Image Pro Plus program.

2. From the Acquire menu, select the Video/Digital option.
3. Click on the Setup tab.

4. Select the SPOT driver from the list of Current Drivers.

5. After you have selected the SPOT driver, click on the Configure button. The SPOT
Image Setup window opens.

6. Enter the Image Setup options.

/ Note: Refer to Chapter 3, Preparing to Take a Picture for more information on
entering information in the Image Setup window. The window works in the same
way as the stand alone version. You can also access Image Setups that were
created in the stand alone version of the SPOT software by clicking on the Load
Settings button.
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7. Click on OK.
8. To capture an image, follow steps nine through 13.

9. Pressthe Start Preview button. The SPOT Camera window appears as shown here:

Close

X|
I

Preview
_cose |

;;;;;;;;;;
|||||

- Current Setup
CAMAGEPRO\default.vpf

10. Click on the Preview button to capture a preview image.

Before and after you capture an image, you can use the SPOT Toolbar buttons to
perform the following pre and post exposure measurements and adjustments:

- focus

- frame

- compute exposure values
- white balance

- flatfield correction

- background subtraction

- region of interest selection

Note: Refer to Chapter 3 and Chapter 4 for more information on using these
options.

11. If you want to change the Image Setup that you will use to capture the image, click on
the Modify button. The Image Setup window appears. Enter any adjustments that
you want, and click on OK to close the Image Setup window.

12. Either press Preview to re-preview the image with the new settings, or click on the
Close button to return to the Acquire, Video/Digital window.
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13. Click on Snap to take the picture. The image appearsin Image Pro Plus.

/ Note: Refer to the Image Pro Plus manual for more information on the Acquire
Video/Digital window options and other image editing information.

User's Guide to the SPOT Cooled Color Digital Camera, 6/9/98 144



