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Getting Started

I ntroduction

This manual describes the Scion FG Java Package that can be used to import video
images into ImageJ. The Scion FG Java Package works in the Macintosh OS X
environment. It currently supports the Scion FG-7 PCI Frame Grabber board. This
manual describes the installation and use of the Scion FG Java Package.

Please take a few moments to read through this manual before you begin using the
Scion FG Java Package as it should answer some questions that you may have. Please
contact Scion Corporation should you encounter difficulty at any time, or if you have
any questions.

Features

The program Features include:
* Allowsframe capture, providing scientific quality grayscale video images using
the Scion FG-7 frame grabber board.
* Externa trigger support
» Contrast and Brightness controls
* Integrate On-Chip from 2-127 frames

System Requirements

Scion FG Java Package has the following requirements for Macintosh OS X:
* G3 Macintosh or better
* Mac OS X version 10.2 or higher
e Minimum RAM Recommended: 128MB
» Scion Frame Grabber Board Driversfor Mac OS X

I nstallation

Thisinstallation installs ImageJ and the Java runtime in addition to the Scion FG Java
Package. Thisinstallation may overwrite files from a previous version of ImageJ,
which did not include the Scion FG Java Package and the user should take steps to
save any configuration or modifications that have been made to these directories. An
Update version of this same installer will update an existing version of ImageJ. See
the Notes for Exisiting Users of ImageJ section below.

1. Insert the CD labeled “FG-7 CD” into the CDROM drive. If you downloaded the
Scion Java Package for Mac OS X then proceed to step number 5.

2. A window containing the contents of the CD will appear. If it does not then
double-click the “ Scion CD” icon located on the Desktop.
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Make sure that the driver isinstalled before proceeding. See the Software
Installation sheet included with the frame grabber. It isalso located in the “Install
Sheets’ folder on the “FG-7 CD”

Double-click the “ImageJ’ folder.

If updating a previous version of ImageJ then double-click the Update folder.
Copy the “SFGImagel.tar.gz” file to the desktop.

Double-click the “ SFGImagel.tar.gz” on the desktop.

Thefile expands into the “ SFGImagel.tar” file and the “ImageJ’ folder, both
located on the desktop.

Y ou may delete the “ SFGImagel.tar” and “ SFGImagel.tar.gz” files when the
installation is complete.

The Scion FG Java Package requires a Scion PCl Frame Grabber card and Driver
Software. If the drivers are not already present, they may be installed from the Scion
Application CD included with the Scion Frame Grabber card or they may be installed
from Scion's Web Site. If you are having problems accessing the Frame Grabber card
- please refer to installation procedures for the specific Frame Grabber.

Notesfor Existing Users of I mageJ

If aversion of ImageJ already exists on this machine then one of two things can be
done. If thisversion does not have any extra plugins or modifications, then unistall
this version and use the Scion Java Package version. If the existing version of Imagel]
has any modifications and plugins have been added then the following steps can be
used to add the Scion FG Java Package. First install the Scion FG Java Package into a
different folder than the existing version of ImageJ.

The following files must be copied from the Scion FG Java Package install to the
folder of the existing version of ImageJ:

Plugins Folder

Capture_Grayscalejava
Capture_Grayscale HR.java
Capture RGB.java

Capture RGB_HR.java
Live .java

Live Capturejava

Video Printjava

Make FG_Moviejava
Entire Scion FG folder

Image] Folder

libjscionfg.jnilib
libsfglive.jnilib
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sfglive
Entire Scion folder

Package Contents of ImageJ

(To open the Package Contents. Highlight the ImageJ.app. Hold down the
Control Key and select Show Package Contents)

Contents\Resources\Java\scion.jar

Thelast item that needs to be done is that the Info.plist needs to be modified. Itis
located in the Package Contents of ImageJ in Contents. Y ou can modify it with the
Property List Editor. If you do not have thisinstalled then you can go to
http://www.apple.com and do a search for Property List Editor.

Once in the Property List Editor you click the arrow next to Root. Then click the
arrow next to Java. Double-click the Class Path entry. It should read something like:

$IAVAROQT/ij.jar:/System/Library/Java/lExtensions/QT/Java.zip

Add the scion.jar entry to the end of thisline so that it reads:

$IAVAROOT/ij.jar:/System/Library/Java/lExtensions/QT/Java.zip: $JAVAROOT/scion.j
ar

Refer to ImageJ documentation on how to invoke the ImageJ program.
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Using The Scion FG Java Package

Start Using

Now that installation of the Scion Java Package is completeit istime to start using the
Plugins. Open the ImageJ program and go to the Plugins menu, you will see amenu
similar to the following:

Macros (]
Ehorcuts [
Ltilimes E
M, 1r 3N
Edit,

Compile and Run...

Demos
Filvers
Graghics
Inpur-utpast
SCion FG Capture Grayscale
Stacks Capture Grayscale HR
TE— Capiure RGE
Capture RGR HA
Live
Live Capture
Make FC Movie
Widea Primt
T —

TRAYT T ¥ W

The Scion FG Java Package comes with pre-made plugins to help with image capture.
Source code for the plugins mentioned above are included with the installation. They
can be used as samples for developing new plugins or can be modified to suit specific
needs.

Plugins

Capture Grayscale
This plugin will capture asingle grayscale image into ImageJ. It will use the most
recently saved settings for capture.

Capture GrayscaleHR

This plugin will capture a single high resolution grayscale image into ImageJ. This
requires aframe grabber that supports high resolution mode. Currently only the CG-7
PCI supports high resolution capture. It will use the most recently saved settings for

capture.
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CaptureRGB
Captures asingle RGB image into Imagel. This requires aframe grabber that supports
RGB capture. Currently only the CG-7 PCI supports RGB capture.

CaptureRGB HR

This plugin will capture a single high resolution RGB image into ImageJ. This
requires aframe grabber that supports high resolution mode. Currently only the CG-7
PCI supports high resolution capture. It will use the most recently saved settings for

capture.

Live

Selecting this plugin will start the Scion FG Java live capture interface. Thisinterface
isto be used with the FG-7 frame grabbers. See the Scion FG Java Live section for a
more detailed explanation of the interface.

Live Capture

Choosing this from the menu will bring up the Scion Live Capture interface. This
interface is used for legacy boards like the AG-5 PCI, LG-3 PCI, VG-5 PCI and CG-7
PCI. Seethe Scion Live Capture section which helps to explain the interface in greater
detail.

Make FG Movie

This plugin will alow for the creation of amovie or time lapse video to a stack of
frames. It will use the most recently saved settings for capture. See the Make FG
Movie section for further details.

Video Print

Thiswill take the currently selected image and put it to the output video buffer of the
connected frame grabber board. If theimageis smaller than the output video size then
it will be centered. If theimageislarger than the output video size then it will be
clipped. Thiscommand is only supported in the FG-7 PCI, VG-5 PCI and CG-7 PCI.

Multiple Frame Grabber Boards

If multiple frame grabber boards are installed, a dialog box like the following will
appear:
Saleci Frame Grabber
Multiple Frame Grabber Cands have been detected in this computer.

Select 2 Frame Grabber to uze from the Bist

S5cion Fi-7 Soentifc Frame Grabber, Resesion 2, NTSLPAL
scion Fe ¢ SoentingG Frame Graboer, Resision £, NiSG/PAL

) G
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Thiswill show alist of the currently installed Scion frame grabber boards. It gives
the model number, revision number and video type setting.

10
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Scion FG Java Live

This plugin will be executed when selecting Live from the Plugins menu. The Scion FG
JavaLive interface isto be used with the Scion FG-7 PCI Frame grabber boards. Some
functions may work with the older legacy boards, however if using an older frame
grabber board it would be best to use the Scion Live Capture instead.

File Menu

Acquire Full Image
Thiswill acquire the full captured image and send it back to ImageJ.

Acquire Selected Image
This option will only acquire a user selected region and send it back to ImageJ.

Quit LiveInterface
This menu item will quit the module without acquiring an image.

11
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| mage Menu

Start Live Capturing

Continuously displays live video using the Scion FG-7 PCI frame grabber board.
Notice how, during continuous capture, the name of this command changes to “ Stop
Capturing” and “Live” appearsin thetitle bar. To “freeze” theimage, select “Stop
Capturing”, type Command + G, or click in the acquisition window. While capturing,
you are allowed to change offset and gain in the “ Color Balance” Tab.

Snap
This command will quickly capture a single frame based on the current Properties
settings, excluding the Multi-Frame settings. Once captured, the title bar changes so
that “Processed” isdisplayed. Use this command when the External Trigger is
selected. See below for more information about Properties.

Multi-Frame Process

Selecting thiswill capture a frame based on the current multi-frame settings in the
Properties window. During the capturing the Title Bar will change to “Processing” to
show that the Multi-Frame capture is being processed. Once captured, the title bar
changes so that “Processed” is displayed, at this time the image can be saved. At any
time during the multi-frame process the Escape key can be used to abort the
processing. See below for more information about Properties and Multi-Frames.

Show Properties...
Selecting this menu item will allow you to configure capture settings.

Settings
Thistab shows the frame grabber settings that are currently being used.

B A FG-T Scientific Frame Crabiber Properies

| Settings | Color Balance  Multi-frame  Frame Grabber info

Camera Craysdala _=" Image A-Bil grayscale _=‘
Wideo Farmar WTSE | =0

Starting Field Even =7

 Inver W Video Pass Throwgh

_ External Trigger

Cenhgurabion Select

Seb L o Mame Presebs

12
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Camera
This specifies that the frame grabber is connected to a Grayscale camera. This
setting cannot be changed with the FG-7 installed.

Image
Specifies that he image capturing will be donein Grayscale. This setting cannot
be changed with the FG-7 installed.

Video Format
Selectsif the video input is NTSC (640 x 480) or PAL (768 x 576). North
America, South America and Japan usually have NTSC video source. While
Europe and Asiamainly have PAL video input.

Starting Field
This can be Odd field first or Even field first. The default is Even field first.

Invert
The video isinverted when this option is selected.

Video Pass Through
With this selected the video will pass through the frame grabber board to the
output line. Even when the live is stopped the video will continue on the output
line of the frame grabber board.

External Trigger
This can be set to have the frame grabber board will wait for an external trigger
pulse before capturing an image.

Color Balance
Thistab contains the settings for Contrast and Brightness for the frame grabber board.

RN PG -3 Scientific Frame Grabber Properties

Setiimgs + Color Balance | Mbulti-Frame  Frame Grabber Info

Beighriess Cifilrase

Ch 1 0.0 —— 1 —p—

th 2 .04 % 104 ¥

Ch % 0.0 T 1.04 i

Ch 4 0,00 ' 100 )

(LR

Canhgerabon SelecE

Set 1 =l Hame Presets

13
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Brightness
Thiswill for the adjustment of the Brightness for the frame grabber board.
Values range from —1 to 1 with O as the default.

Contrast
Thiswill allow for the adjustment of the Contrast for the frame grabber board.
Values range from .5 to 2.0 with 1 as the defaullt.

Reset
All Brightness and Contrast settings will be set back to their default valuesif the
Reset button is clicked.

Multi-Frame
The settingsin this tab will alow the user to do frame averaging, summation, integrate
on-chip, or acombination of those functions.

= LN Frame L T U Isgs
an FG-7 Scientific Frame Grafibses P
SEMings Caolar Ralarge - Mighi=-Frasme Framie Grabber lnfo
Arcumulatios Opn o
AVErEe _:‘ for 1F framies

Ik g raticem Dption

on chip -:! for 1E pericds

Confguration Seledm

o1l _H i e Predens

Accumulation Option
Aver age will take the number of frames specified and average them. Thisis
used to reduce random noise in theimage. This option can be used in addition
to the Integration Options.

Sum will add the number of frames specified to get a brighter image. This
option can be used with the Integration Options.

No Accumulation specifies that no accumulation operations will be done.

I ntegration Option
On Chip will do on chip integration for the number of frame periods specified,
using certain models of Cohu series and Dage-MTI cameras, see Scion for
details. The purposeisto brighten theimagein alow light situation; thisis
better than summing because the camerais generating the integrated image. The

14
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camerawill integrate on-chip for the specified number of frame periods and the
frame grabber will capture the integrated frame. On-chip integration requires a
special cable, available from Scion, for connecting the integration input of the
camerato the frame grabber. This can be used in addition to the Averaging
Options.

On Trigger will wait for an externa trigger pulse before capturing the image.
This can be used in addition to the Averaging Options.

No Integration specifies that no integration operations will be done.

Frame Grabber Info
Thiswill give general information about the connected frame grabber board.

=™ PG = Scientific Frame Grabber Properies

Settimgs  Caolor Balance Muti-frame | Frame Grabber Info ]

Frame Grabber  Scian FO-T Sowentific Framae Crabbsar
Eevisenn 2 Crayscabe Frams Buffars 2
Video Format HT S/ PAL RLE Frame Buffers i
Configurabion helect
et 1 H Mame Prasets
Frame Grabber

Thiswill show the current frame grabber board.
Revision
Shows the current revision of the frame grabber.

Grayscale Frame Buffers
Number of grayscale frame buffers on the board.

Video For mat
Shows the video format that is supported with the frame grabber board.

RGB Frame Buffers
Number of RGB frame buffers on the board.

Configuration Select
Ten sets of Properties settings for the frame grabber board can be created and saved.
A selection can be made to the configuration selection, which is most suitable for the

15
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shooting condition at hand. The currently active configuration selection is shown in
the Propertieswindow. All settings are saved upon exit of the program.

Name

Thiswill bring up awindow to allow the user to create a custom name for the
currently selected configuration.

Presets
Thiswill set all frame grabber settings and functions to their factory default.

16
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Scion Live Capture

This plugin will be executed when selecting Live Capture from the Plugins menu. The
Scion Live Capture interface is to be used with the older Scion legacy boards such as the
AG-5PCI, LG-3 PCl, VG-5 PCI and CG-7 PCI. Some functions will not work with the
newer FG-7 PCI. Users of the FG-7 PCI should use the Scion FG Java Live instead.

Tool Bar

The Tool Bar islocated immediately below the menu bar and contains buttons that
afford easy access to selected commands.

0| &le Bl= &la] 1@l

Stop Live Video: Use this button to stop live video capturing.

3 Start Live Video: Thiscommand is used to start live video capturing.

4 Export Image: Thiswill send the current image to ImagelJ for later
processing. If thereisalive preview then the Plug-In will automatically stop
and capture the image.

P Frame Processing: Accumulation and Integration options can be set here.

- Video Control: Displays adiaog box that allows for interactively controlling
capturing.

m— Color Balance: Thiswill alow adjustment of Brightness and Contrast for
each frame grabber channel or the average of all channels.

&, Zoom Out: Thiswill zoom out the live image to make it larger or is aso used
to zoom back to full size. Captured images will always be full size.

&, Zoom In: Thiswill zoom in the live image to make it smaller. Thishelpsto
speed up the capturing process on slower computers. Captured images will
aways be full size.

9 FG Information: This shows the current frame grabber used and its
configuration.

,@ Scion On The Web: Clicking this button will open your web browser and

— attempt to go to the Scion Corporation website.

\ About Scion: Thiswill bring up awindow with contact information for Scion
Corporation and the Plug-In version number.

Status Bar

The Status Bar gives information about the live preview.

Live widen in progress B Oncd B i |

17
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The |eft side of the Status Bar gives information about the state of the Plugin.
Messages will appear dealing with Capturing, Frame Processing, etc.

The middle section tells the size of the captured image. Standard NTSC is 640 x 480
pixels, while PAL is 768 x 576 pixels.

Theright side of the Status Bar gives an indication of the Zoom level. Zoom levels are
1:1,1:2, 1:4and 1:8.

18
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File Menu

Export Image

Use “Export Image’ to send the image to Imaged for later analyzing. The *Export
Image” button located in the Tool Bar may also be used. If thereisalLive Preview
then the Plug-in will automatically stop and capture the image.

Store Preferences

The “ Store Preferences” command will save all settings in the program. Thisincludes
the Video Control, Color Balance, Frame Processing, Zoom, Tool Bar and Status Bar
Settings.

Quit

Choosing “Quit” will close the Scion Live Capture Plugin and all associated windows.

19
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| mage Menu

Start (Stop) Live Video

“Start Live Video” continuously displays live video using the selected Scion Frame
Grabber board, you can also use the “ Start Live Video” button in the Tool Bar. Notice
how, during continuous capture, the name of this command changesto “ Stop Live
Video (capture)” and “Live Video In Progress’ appears in the Status Bar. To capture
the image, select “ Stop Live Video” or click the “ Stop Live Video” button on the Tool
Bar. While capturing, you are allowed to change Brightness and Contrast.

Frame Processing...

Averages, sum'’s or integrates 2 to 127 video frames to reduce time-varying random
noise and increase image brightness. Accumulation and integration will be done on
the entireimage. The “Frame Processing” button on the Tool Bar will aso bring up
thisdialog window. Using “Store Preferences’” will save all settings.

= MAulEi Frame Diptions
A imialarenn Oprian
no Ecemulation -.=. I for Frames
ImlEgration Lysion
no integration R pericds
Langel i

Accumulation Option:
Average
Thiswill average the number of frames specified. It is used to reduce random
noisein theimage. This option can be used in addition to the Integration
Options.

Sum
Sum will add the number of frames specified. Thisis used to make the resultant
image brighter. This option can be used in addition to the Integration Options.

No Accumulation
This specifies that no accumulation operations will be done.

I ntegration Option:
On Chip
Thiswill do on-chip integration for the number of frame periods specified, using
certain models of Cohu series or Dage-MTI cameras, see Scion for details. The
purpose isto brighten the image in alow light situation; thisis better than
summing because the camera is generating the integrated image. The camera

20
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will integrate on-chip for the specified number of frame periods and the frame
grabber will capture the integrated frame. On-chip integration requires a special
cable, available from Scion, for connecting the integration input of the camerato
the frame grabber. This can be used in addition to the Averaging Options.

On Trigger
On Trigger will wait for an external trigger pulse before capturing the image.
This can be used in addition to the Averaging Options.

No Integration
Specifies that no integration operations will be done.

Video Controal...

Displays a dialog box that allows you to interactively control video capturing. This
dialog box will also come up if the “Video Control” button is chosen in the Tool Bar.
Using “ Store Preferences’ will save all settings.

= iden Contraol

Lamen Grayidals | Videa Facrial | MTSC R |

-
-

e
el

Imyge B=hir Grayscala

SEartimg Flald | Ewen

e # Yideao Pass Through
_| Exbernal Trigger

Camera
This specifies that the frame grabber is connected to a Grayscal e camera.

Image
Specifies that he image capturing will be done in Grayscale.

Starting Field
This can be Odd field first or Even field first. The default is Even field first.

Video For mat
Video Format allows users select between NTSC or PAL video signals

Invert
This setting will invert the captured and live image.

External Trigger

Allows the Plugin to wait for an external trigger signal to be applied to the frame
grabber during the Stop Live Capture command. The Plugin will only wait for the
trigger signal during the Stop Live Capture and Export Image commands. Live
Capturing will proceed normally.

21
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Video Pass Through
Enables the real-time display of digitized video on external monitors.

Color Balance...

Thisitem alows you to adjust the Brightness and Contrast, for the input channel of
the frame grabber card. Changes are interactively displayed in live video mode. The
objective when using these controls is to optimize the image brightness and contrast.
Brightness has values from -1 to 1 with O as the default reset value. Contrast has
values from .5 to 2 with 1 as the default reset value.

= ] Wil eo Ailjuisa
Erighbreess Canbrasl
Chl 008 L] 4b+!l 100 = L
ChZ 004 1,00
Chil 0.0a 100
Chd D000 1400

T
T ——

Use “ Store Preferences’ to save these settings. All Brightness and Contrast settings
will be set back to their default if the Reset button is clicked. The “ Color Balance”
command can also be executed by clicking the “ Color Balance” button on the Tool
Bar.

FG Information...

This shows the current frame grabber installed and the configuration. This can also be
executed by clicking the “FG Information” button on the Tool Bar.

& Seban Frame Grabber Informatian
Frame Grabher Sciom FC- 7 Scencdic Fame Crabber
Riratsa

Wdeg For=ut MT

RLGE Frame QufEry =1
Lrayscale Framse Hulfers 3

oK

Frame Grabber
Displays the model frame grabber that is being used to capture.

Revision
Gives the current revision of the frame grabber board. Thisis mainly used for
Technical Support purposes.

Video Format
Tellswhat video format the frame grabber is configured for.

22
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RGB Frame Buffers
Shows the number of RGB frames that the board can hold.

Grayscale Frame Buffers
Shows the number of Grayscale frames that the board can hold.

23
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View Menu

ZoomIn

This command will zoom in the live image to make it smaller. This helpsto speed the
capturing process on slower computers. The captured image will always be full size.
The*“Zoom In” button located on the Tool Bar can aso be used to zoom the live
image.

Zoom Out
Use this command to zoom out the live image to make it larger or to zoom it back to
full size. The captured image will always be full size. The*“Zoom Out” button located
on the Tool Bar can also be used to zoom out the live image.

Tool Bar
This command toggles the Tool Bar on or off.

Status Bar
This command toggles the Status Bar on or off.

24
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Make FG Movie

This plugin will be executed when selecting Make FG Movie from the Plugins menu.
The Make FG Movie interface isto be used with the Scion FG-7 PCI Frame grabber
boards. Some functions may work with the older legacy boards.

F A Make FG ificwis

Mo of frames: 10
Secands Per Frams  0.000

or
Framas Par Second: 10,0400

—! Mirsd Cagiture

| Cancel Ok

No. of frames:

Sets the number of frames to capture in the movie or sequence.
Seconds Per Frame:

Thiswill set the time in seconds between each frame. Thisis 0 by default. The plugin
will use Seconds Per Frame first unless the valueis 0. If using an FG-7 frame grabber
with this set to 0 and Frame Per Second set to 30 then the DMA for the board will be
enabled.

Frame Per Second:

Thiswill set the frames per second. This number will only be used if the Seconds Per
Frameissetto 0. If using an FG-7 frame grabber with this set to 30 and Seconds Per
Frame set to 0 then the DMA for the board will be enabled.

Blind:

Checking this box will enable blind capturing. The resultant stack will not be
displayed until the entire sequence is captured. Thismay help to increase frame rates.

Copyright (c) 2006 Scion Corporation. All rights reserved.

Microsoft Windows 2000 and Windows X P are registered trademarks of Microsoft
Corporation. MacOS is atrademark of Apple Computer. All other brand and product
names are trademarks or registered trademarks of their respective holders.
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