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1 INTRODUCTION

Medicalimageanalysissoftware hastraditionally beencom-
mercialand/orencumberedy closed-boxsoftware distribu-
tion. AMIDE (Amide’s aMedicall mageDataExaminer)has
beendevelopedfor the purposeof providing a freeto useand
opensourcetool for viewing andregisteringmedicalimages,
andfor performingthreedimensionabuantitatveanalyse®f

thesedatasets.

2 FEATURES

AMIDE:

e Generatesslicesfrom a dataset of arbitrary orientation,
thicknesszoom,andtime period.

Handlesand displays multiple data sets simultaneously
with independentotations,color-maps andthresholdsfor
eachimage. This allows manualregistrationbetweerdata
sets.

Draws and computesstatisticsfrom volumetricregions of
interest(ROIs). Currently, ellipsoids elliptic cylinders,and
boxesaresupported.

Renderssingle and multiple datasetsconcurrentlyusing
softwarebasedvolumerendering.

Views seriesof slicesfrom thedatasetgenerateadvertime
or space.

Implementsa wide range of color-maps [black-white,
white-black,NIH, hotmetal,etc.] andseveralinterpolation
methodgnearesneighbor bilinear, trilinear, etc.].
ImportsCTI 6.4, CTI 7.0, Acr/Nema2.0, Analyze (SPM),
DICOM 3.0, InterFile3.3,Gif87a/89aandraw data[floats,
doubles,signedor unsignedd/16/32bit, big andlittle en-
dian].

Hasanative XML basedile format.

3 WALK THROUGH

AMIDE_session

An exampleAMIDE sessiornis shavnto illustratesomeof the
programs interactingelements.Specificelementsare elabo-
rateduponbelow.

Main Window

Themainwindow is quite simple,andsenesonly asa spring
boardfor creatingnew studiesandloadingup previousones.

Study Window

Thestudywindow is the maininterfaceto the program.Mul-

tiple imagedatasetscanbeimportedinto a studyandworked
with simultaneously Objectsthat have beenselectedn the
studyitem list (on the left sideof the window) aredisplayed
in the threeview windows. In this example,a microCT and
a microPET (*¥FDG) image of the samemousehave been
importedand manuallyaligned. An elliptical ROl hasbeen
drawn over the tumor, which is locatedon the dorsalsurface
of theright hip.

Serial sliceviewing

Theserialviewer allows looking at slicesof a studythathave
beengeneratedby serially slicing over spaceor overtime.

Modification Dialogs
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The datasetmodificationdialog allows changingparameters
specificto a datasetincluding name,color-map, thresholds,
orientation offset, voxel-size,andthe dataconversionfactor
The ROI modificationdialog performssimilar functionsfor
regionsof interest.

Volume rendering dialog
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The volume renderingdialog allows three-dimensionaten-
deringsof the datasetsto be created.The renderingclassifi-
cationparametershavn herecanbe setindependentlyf the
imagethresholds.
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4 DESIGN CHOICES

e The C programminglanguagewas chosenbecausef the
ready availability of free, high quality C compilersand
becauseof the large numberof peoplewho are versedin
this language. Other programminglanguagesonsidered
(C++,Java, IDL, Matlab, etc.) suffer from alimited subset
of programmersvho understandhe language execution
time penalties,and/ordependenciesn expensve propri-
etarysoftware.

The userinterface of AMIDE is implementedusing the
GTK+/GNOME toolkit. This toolkit is unencumberedtly
restrictive licensing,exhibits a modernlook andfeel with
themecapabilities,exportsa C languageinterface,andis
availableon themajority of Unix systems.

e AMIDE is licensedunderthe GPL (GNU GeneralPublic
License[1]). ThislicenseensureshatAMIDE is bothfree
to use(freeasin free beer)andfreeto distributeandmod-
ify (freeasin free speech)alongwith ensuringthatwork
contributedto the programby otherswill remainfree and
available.

Floatingpointis usedasthe internalrepresentatioffior all
imagedata. The computationaknd programmingsimpli-
fications gainedwere felt to override concernsaboutin-
creasednemoryusageespeciallyin light of currentmem-
ory prices. Either 32 (default) or 64 bit floating point can
bechoserasa compiletime option.

The native file formatis composedf a separatalirectory
for eachstudy containingXML andraw datafiles. The
XML files encodethe study anddatasetparametersThe
file formatof theraw datafiles containingtheimagedatais
arbitraryandis notedin thecorresponding(ML parameter
file (defaultis 32 bit float, little endian). This approachis
machineindependenthon-proprietaryextensible,andrel-
atively future proof, as parametefiles canbe editedwith
standardext editors.

AMIDE interfaceddirectly with thexmedcon/libmdgack-
agel[2] in orderto provide supportfor importing Acr/Nema
2.0, Analyze (SPM), DICOM 3.0, and InterFile3.3file

formats. Xmedconis a fairly advancedproject by Erik
Nolf and othersthat freely providesfile corversionutili-

ties for mostof the more commonlyusedmedicalimage
dataformats. CTI 6.4 and 7.0 supportis provided using
thez matrix 70/libecatibrary [3]. Importingof raw datais
providednatively by AMIDE.

Insteadof having theusersview of the datadictatedby the
underlyingformat of theimagedata,it was decidedto di-

vorcetheuserasmuchaspossiblerom thediscretenternal
representatioof thedataset. Thus,all distancesndtimes
areprovidedin termsof continuousreal-world units (mil-

limetersandsecondsyatherthantheir discreteequivalents
(voxelsandframes). As an example,the thicknessof the
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imageslicescanbesetfrom acontinuougangeratherthan
beinganintegerfunctionof the numberof voxelsused.

Non-orthogonateslicing,zooming,andscalingof the data
is donecontinuouslyandautomaticallyasdescribedn Fig-
ure 1. This allows the underlyingimage datato be kept
in its original format, while enablingthe userto view the
datafrom ary angleandpositiondesiredwith any scaling
constantandthresholdapplied..
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Figure 1: Multiple objectsand views are handledby the use of
multiple coordinateframes,with translationandinterpolationof data
betweenframesdone as needed. The interpolationmethodcan be
switchedto optimizefor speedor quality.

Volume renderingsupportis provided using the volpack
software renderinglibrary [4]. While not asfastastech-
niquesusing proprietarygraphicshardware, volpack per

formstruevolumerenderingdoesnotrequirethe purchas-
ing of additionalhardware, and, with modernprocessors,
canrendemostdatasetsin timesontheorderof 1 second.

5 VALIDATION

In orderto validate AMIDE’s calculationof ROI statistics,
similar ROls weredravn on the samefeaturesn threediffer-
entdatasetsusingAMIDE andthreeadditionalimageanaly-
sispackages Thethreeadditionalpackagesvere Siemenss
Clinical ApplicationsProgrammingPackage(CAPP), Medi-
man([5], and CRIIISP (an IDL basedimagepackagedevel-
opedpreviouslyin our laboratory).
MeanIimageUnits+SEM AMIDE CAPP CRIIISP Mediman

Cylinder(°FDG)- center  1.44:.00 1.46 1.43 1.46+.00
microPETScan(**FDG)- tumor 0.42£.01 0.44 0.41 0.39+.01
microPETScan(!®FHBG)- colon 2.02£.10 1.87 2.08 2.01+.05

6 AVAILABILITY

AMIDE is provided as freely available source code via

Sourcerge [http://amide.sourcefae.nd].  Binaries of

AMIDE are also available from the websitefor Linux/i386

and Linux/PowerPC. Although no support services for

AMIDE canbepromisedusersareinvited to postcomments,
questionsbug reports andfeaturerequest®n the website.

7 CONCLUSION

AMIDE is a fully capablemedicalimagedataanalysistool
that hasfound usein our own laboratoryin analyzingmi-
croPETdataandin registeringmicroPETand microCT data
sets. We believe that other labswill alsofind this software
usefulfor their own imaginganddataanalysisneeds.Addi-
tionally, sincethe sourcecodeis freely available, it is hoped
thatotherswill chooseo contributeextensiongo thecapabil-
ities of this program.
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