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I ntroduction
FusonViewer is an open source medical image display package developed by Insghtful Corporation

and University of Washington. It is designed to improve the physcian'sability to interpret the results of

combined postron emission tomography (PET) and computed tomography (CT) studies by providing a
multi-platform open source display application. As PET/CT combined studies are inareasingly being
used for the diagnoss, treatment decisions and follow-up of cancer patients, improving the interpretive
value of these studies would directly benefit cancer paients. This software is a display application for
validating and improving visudization. It facilitates the quantitative measurements on the fused image
series. An effective display of the fused data permits easy viewing of the anaomical information
provided by the CT images while smultaneoudy displaying thefundiond daa provided by PET.

This guide is for FusonViewer 1.0 bea release. The best way to get started is to download the
FusonViewer demo and test daa set from project webgte at hitp://fusonviewer.sourceforgene/. You

are also encouraged to join themailinglist at https//lists.sourceforgend/lists/listinfo/fusonviewer-users

so tha you know wha is going onin FusonViewer community.

Operating System: Windows 2000XP, Mac OS X 10.3.9 or later
Java Runtime Environment (JRE): 1.4 or later
Current version: 1.0 beta

|
|
|
I License: Geneal Public License (GPL) [Version 2]

Download
Please visit http://sourceforgenet/project/showfiles.phproup_d=162712to download the application.

Note: Thisis a beta release. If you find a bug or have any suggedion, please visit projecttracker sysem at
http://sourcefarge.net/tracker/?group id=162712&atid=824874.

I nstallation

For Mac OS users, unzp the downloaded file. In the unapped folder, you will find a FusonViewer
applicationicon (FusonViewer.app). Drag it to your hard disk.

’ sion
| |

FusionViewer
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For Windows users, unzp downloaded file. In the unzpped folder, you will find an executable file
called GFusonViewer SetupQdoubk click the executable file to ingall FusonViewer into your system.

Note: JRE1.6 isrecommendedto run FusionViewer. |f thereisno JRE or old version of JRE installedin your
system, you can download the correponding JRE installer (Mac OS or Windows) from the project download

site from Saurceforge.net at  (http://sourcefarge.net/projectshowfilesphp?group id=162712). Alternatively,

you can getit from http://www.apple.comor http://java.sun.com/.

Opening ImageFiles

To run FusonViewer, doublke-click FusonViewer.app file (in Mac OS) or Start Menu! FudonViewer

folder! FudonViewer (in Windows). Thefollowing dialog boxwill bedisplayed.

Open Images
Background;Top [] p1COM Format
Foreground/Bottom || Browse [] D1COM Format
Image Orientation Display Mode
Recelt [j (&) axial () Sagittal () Coronal (O Fusion (3 Linked Cursor
[ Open ] [ Cancel ]

You can type in the paths to the images or click the Browse buttonsto interactively choo the image
files. The recent popupmenu shows the file history containing up to five pars of files tha have been

recently opened.

¥ Todisplay a singleimagefile: specify a Background field only (leave Foreground blank).

¥ Todisplay a pair of imagefiles specify both Background and Foregound files

¥ The Display Mode controls the screen layout that initially appears for image pairs. The modes are
de<cribedin the next section.

After clicking the 'Open’ button theimageloading process starts.

Opening CT1.mhd

. . B e

Loading largeimage series (e.g. whole-body CT series) is time conauming. It takes ~45gc to load two
Metal O image series with total size of 200MB.
Tip: If you want to open 2 filesin the samedirecbry, you can savetimeby copying and pasting the file path for

the second file before clicking Browse.
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Supported File Types

FusonViewer can read the following file types PNG, TIFF, JPEG, BMP, Interfile, MetalO, and
DICOM. If you have araw imageor araw imagewith a header, you may beable to import the image by
condrucing a MetalO header filee See the following URL for more information:
http://www.itk.org/Wiki/Metal O.

For Beta version, FusonViewer application can read DICOM images directly. To do so, browse to the
folder tha contains oneor more DICOM series by clicking BrowseObutton. Then click the ICOM
formatOcheck box, new window will pop-up allowing you to select the images with the same series
uniqueidentifier (UID).

B3 Select DICOM Series

The DICOM series in directory:G:\ResearchiAnalysisDataldicom_20060508_120445436
|| Display DICOM Series | |

1,2,840.113619.2.144.41175931.2617.1147115236.54233,75000051251220060418

1.2.840.113619.2,144,41175931.2617.1147115236.94,4033.270012812820060418

| Select | Cancel

Main Window

The appearance of the main windowwill vary depending on whether you have opened 2D or 3D images
and whether you have opened a singleimage or apar of images. By default, we open apar of PET/ CT
images. For fuson display mode the fuson mode window has axial, corond, and sagittal views shown
in theuppe left, uppe right, and lower left corners of the window: Linked cursor modeshows the axial,
corond, and sagittal views for oneimage aong the top of the window and the same views for the other
image along the botom of the window. In both modes, the green crosshars are locked to the same
physcal locationin al views.

Fuson Mode Linked Cursor Mode
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ImageToolbar

Theactive tool controls thefundion of theleft mouse button.

Tool Usage Shortcut

+ Click to movethe 3D cursor

& Click and drag towardsthetop of the screen to zoom Option/Alt-left click
in. Click and drag towardsthe bottom to zoomout

&M Click and drag to scroll theview when zoomed in Right-click

6Bl Click onaview to copy its contents to the clipboad

Draw arectangle ROI ontheimageto get the Satistical
data of that region

/ Draw alineonthesurface of animageto get thelength
and the profile of theline

ImageControls

Theimagewindow, level, and color map are set usng thefollowing controls.

sackground [

Foreground [

o

=
2

4

To changethe color map, click the % icon to the right of the color scale. If thelast item in the menu,

Invert, is selected, the color map will beinverted (i.e., grayscale will go from white to black indead of

from black to white). Select Invert agan to return the color map to its origind state.

To adjus thewindowand level, click and drag the vertical ba's at the endsof the color scale. To adjugt

thelevel, click and drag in the middle of the color scale. While thewindowand level are being adjuged,

the numerical window and level values are displayed in a floaing window. A set of window and level

presets is available from the~~ icon to the right of the color scale for CT images (dffault set as

Background)

Note: Window and levelpresets should only be appliedto CT image and not a PET image. |f you accidentally

do so, you can reset Window/Level for PET image by dragging the vertical barsto maximum range.
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| & v
v Grayscale

gzza(l:rlr:en Hot Metal
Bone L
Red Temperature
Qerebrum Red
Liver Green
Lung Blue
Mediastinum !
Pelvis Invert
Posterior Fossa : -
Other... Color mapsmenu

Windowand level presets menu

Navigation Controls and Pixel Information

Thelocation of the 3D cursor, as shown by the green cross-hars ontop of theimage, is also displayed in
this set of controls. You can type in a set of cursor coordinaes here. To switch the units from
millimeters to pixels, use themenuontherighthand side

X 250.88 *' vy 25088 2z 29112 ' mm B

The postion of the mouse is shown in the pand bdow. In contrast to the navigaion pand above the
mouse postion is shown regardless of whether a mouse button has been clicked. The postionin image
pixels and millimetersis shown alongwith thevalue of the pixel undeneath the mouse pointer.

pixels mm value
Background 291 256 106 50
284.96 250.88 450.77
Foreground 7364 106 9027.8

Fusion Controls
When viewing a par of images in fuson mode you can choo% the fuson rendeing mode by

selecting oneof thefollowing tabs Blend (default), Checkerboad, or Split Window.

Blend (default)

In Blend (i.e. dphablend) mode the Backgroundimageis multiplied by the percentage chosen with the
Opacity dider (! ). The Foregroundimageis multiplied by (1 -! ) andthetwo images are added togaher

for display.
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['Blend = Checkerboard Split Window !

OpaCity I I I I v I I I I

Background: 50%

Checkerboard

In Checkerboad mode theimage is divided into squaes of the size chosen with the Block Size dider.

Alternate squares show the Backgroundand Foregroundimages.

["Blend ' Checkerboard = Split Window |

Block Size . C

141 pixels
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Split Window

In Split Window mode the Foregroundimage is displayed in a rectangle as shown bdow. The size of
the rectangle can be changel by clicking and dragging on the bounday. Clicking and dragging in the
midd e of therectangle will movetheentire rectangle.

To changethe spacing, click the Set button. The opecity of the rectangle is controlled by the Opeacity
dider. Theeffect issimilar to the Blend mode except thét it is localized within therectangle.

'Blend  Checkerboard  Split Window |

Opacity

<J

I I
100%

Tickmark Spacing: 20.0 mm Set...

View Menu
TheView menu containsthefollowing commands
Show Crosshars Toggle whether the green crosshars are visible.
Switch Layout Switch between fuson and linked cursor window layouts.

.' FusionViewer File m Resize
e 06 Show Crosshairs

Switch Layout
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Resize M enu

TheView menu containsthefollowing commands These fundiondities will beadded in find/future
release.

Reset Zoom Set thezoomfor each view to bethe same. Theimages are zoomed
so tha nonerequire scrolling.

@ FusionViewer File Viewm
e 06 Reset Zoom

Customization

In the program ingallation directory, there is a Data subdirectory. Color maps and window/level presets
areread from XML filesin this directory when theapplicationis laundhed.

Note: For Mac OS X, control-click on the FusionViewericon in the Finder and select Show Package Contents.

Go to the Data folder inside Contents/ReurcedJava.

i Open
| Get Info

Color Label:

X @ G e ee

Show Package Contents

Move to Trash

Duplicate
Make Alias
Create Archive of “FusionViewer"

Copy “FusionViewer"

Enable Folder Actions
Configure Folder Actions...

Color Maps

Colormapsxml containsalist of filesin the Colormaps subdirectory tha are loaded into the color maps
popupmenu. Each color map file is a text file tha starts with the name of the color map on thefirst line
Each triplet of nunbers defines thered, green, and blue values for each entry in the color map, starting
a O for theline after the name. The nunmbers can be separated by spaces, tabs and carriagereturns The
red, green, and blue values can rangefrom 0 to 255.
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k?xml version="1.8" encoding="UTF-8"7=
<l—— A set of colormap files in the Colormaps directory
listed in the order in which they should be displaved. --=
<colormaps=
<file isRamp="false"=Hotmetal.txt</file=
<file isRamp="false"=Jet.txt</filex=
<file isRamp="true"=RedTemperature.txt</file=
<file isRamp="true"=Red.txt</filex
<file isRamp="true"=Green.txt</file=
<file isRamp="true"=Blue.txt</filex=
</colormaps:=

Colormapsxml file

Hot Met al

0 0 0
3 0 0
5 0 0
8 0 0

First few lines of Hotmetal.txt file

Windowand Level Presets

WindowL evel Presets.xml defines theitemsin thewindow and level popupmenu. XML elementsin this
file defineaname and its assodated window and level settings Each setting tag is a menu item with the
windowand level specified in its nested windowand level tags

<?7xml version="1.8" encoding="UTF-3"7>
<windowLevelSettings=>
<setting name="Default"=
<window=700</window:>
<level=35</level=
</setting=
<setting name="Abdomen"=
< indow=358</window=
<level=58</level=
</setting=
<setting name="Bone"=
< indow=2508</window=
<level=500</level=
</setting=

First few lines of WindowLevel Presets.xml file
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Short-Cuts

Note: On Mac OS X, the short-cut key isthe Command/Apple key ingead of Control.
Control-O Open a set of images
Control-1 Switch to top-mog tool in thetoolbar
Control-2 Switch to secondtool fromthetop in thetoolbar
Control-3 Switch to third tod fromthetopin thetoolbar
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