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1 INTRODUCTION

Medical imageanalysissoftwarehastraditionallybeencom-
mercialand/orencumberedby closed-boxsoftwaredistribu-
tion. AMIDE (Amide’sa MedicalImageDataExaminer)has
beendevelopedfor thepurposeof providing a freeto useand
opensourcetool for viewing andregisteringmedicalimages,
andfor performingthreedimensionalquantitativeanalysesof
thesedatasets.

2 FEATURES

AMIDE:
� Generatesslices from a data set of arbitrary orientation,

thickness,zoom,andtime period.
� Handlesand displaysmultiple data sets simultaneously,

with independentrotations,color-maps,andthresholdsfor
eachimage.This allows manualregistrationbetweendata
sets.

� Draws andcomputesstatisticsfrom volumetricregionsof
interest(ROIs). Currently, ellipsoids,elliptic cylinders,and
boxesaresupported.

� Renderssingle and multiple datasetsconcurrentlyusing
softwarebasedvolumerendering.

� Viewsseriesof slicesfrom thedatasetgeneratedover time
or space.

� Implements a wide range of color-maps [black-white,
white-black,NIH, hotmetal,etc.] andseveralinterpolation
methods[nearestneighbor, bilinear, trilinear, etc.].

� ImportsCTI 6.4,CTI 7.0,Acr/Nema2.0,Analyze(SPM),
DICOM 3.0,InterFile3.3,Gif87a/89a,andraw data[floats,
doubles,signedor unsigned8/16/32bit, big andlittle en-
dian].

� Hasa nativeXML basedfile format.

3 WALK THROUGH

AMIDE session

An exampleAMIDE sessionis shownto illustratesomeof the
program’s interactingelements.Specificelementsareelabo-
rateduponbelow.

Main Window

Themainwindow is quitesimple,andservesonly asa spring
boardfor creatingnew studiesandloadinguppreviousones.

Study Window

Thestudywindow is themaininterfaceto theprogram.Mul-
tiple imagedatasetscanbeimportedinto astudyandworked
with simultaneously. Objectsthat have beenselectedin the
studyitem list (on the left sideof thewindow) aredisplayed
in the threeview windows. In this example,a microCT and
a microPET(18FDG) imageof the samemousehave been
importedandmanuallyaligned. An elliptical ROI hasbeen
drawn over the tumor, which is locatedon thedorsalsurface
of theright hip.

Serial sliceviewing

Theserialviewerallows lookingat slicesof a studythathave
beengeneratedby seriallyslicingoverspaceor over time.

Modification Dialogs

Thedatasetmodificationdialogallows changingparameters
specificto a dataset including name,color-map,thresholds,
orientation,offset,voxel-size,andthedataconversionfactor.
The ROI modificationdialog performssimilar functionsfor
regionsof interest.

Volumerenderingdialog

The volume renderingdialog allows three-dimensionalren-
deringsof thedatasetsto becreated.Therenderingclassifi-
cationparametersshown herecanbesetindependentlyof the
imagethresholds.

4 DESIGN CHOICES
� The C programminglanguagewaschosenbecauseof the

ready availability of free, high quality C compilersand
becauseof the large numberof peoplewho areversedin
this language. Other programminglanguagesconsidered
(C++,Java,IDL, Matlab,etc.)suffer from a limited subset
of programmerswho understandthe language,execution
time penalties,and/ordependencieson expensive propri-
etarysoftware.

� The user interfaceof AMIDE is implementedusing the
GTK+/GNOME toolkit. This toolkit is unencumberedby
restrictive licensing,exhibits a modernlook andfeel with
themecapabilities,exportsa C languageinterface,and is
availableon themajorityof Unix systems.

� AMIDE is licensedunderthe GPL (GNU GeneralPublic
License[1]). This licenseensuresthatAMIDE is bothfree
to use(freeasin freebeer)andfreeto distributeandmod-
ify (free asin free speech),alongwith ensuringthatwork
contributedto the programby otherswill remainfree and
available.

� Floatingpoint is usedasthe internalrepresentationfor all
imagedata. The computationalandprogrammingsimpli-
ficationsgainedwere felt to override concernsabout in-
creasedmemoryusage,especiallyin light of currentmem-
ory prices. Either32 (default) or 64 bit floating point can
bechosenasa compiletime option.

� The native file format is composedof a separatedirectory
for eachstudy containingXML and raw datafiles. The
XML files encodethe studyanddatasetparameters.The
file formatof theraw datafilescontainingtheimagedatais
arbitraryandis notedin thecorrespondingXML parameter
file (default is 32 bit float, little endian).This approachis
machineindependent,non-proprietary, extensible,andrel-
atively future proof, asparameterfiles canbe editedwith
standardtext editors.

� AMIDE interfacesdirectlywith thexmedcon/libmdcpack-
age[2] in orderto providesupportfor importingAcr/Nema
2.0, Analyze (SPM), DICOM 3.0, and InterFile3.3 file
formats. Xmedconis a fairly advancedproject by Erik
Nolf and othersthat freely providesfile conversionutili-
ties for mostof the morecommonlyusedmedicalimage
dataformats. CTI 6.4 and 7.0 supportis provided using
thez matrix 70/libecatlibrary [3]. Importingof raw datais
providednatively by AMIDE.

� Insteadof having theuser’sview of thedatadictatedby the
underlyingformat of the imagedata,it wasdecidedto di-
vorcetheuserasmuchaspossiblefrom thediscreteinternal
representationof thedataset.Thus,all distancesandtimes
areprovided in termsof continuousreal-world units (mil-
limetersandseconds)ratherthantheir discreteequivalents
(voxelsandframes). As an example,the thicknessof the

imageslicescanbesetfrom acontinuousrangeratherthan
beinganintegerfunctionof thenumberof voxelsused.

� Non-orthogonalreslicing,zooming,andscalingof thedata
is donecontinuouslyandautomaticallyasdescribedin Fig-
ure 1. This allows the underlyingimagedatato be kept
in its original format, while enablingthe userto view the
datafrom any angleandpositiondesired,with any scaling
constantandthresholdapplied..

D TC T

AT B T

CT Data

C

B

D

A
Base

ROI’s

PET Data Viewer

Threshold

Render

Slice

Statistics

Figure 1: Multiple objects and views are handledby the use of
multiple coordinateframes,with translationandinterpolationof data
betweenframesdoneas needed. The interpolationmethodcan be
switchedto optimizefor speedor quality.

� Volume renderingsupport is provided using the volpack
softwarerenderinglibrary [4]. While not asfastas tech-
niquesusing proprietarygraphicshardware, volpack per-
formstruevolumerendering,doesnot requirethepurchas-
ing of additionalhardware,and,with modernprocessors,
canrendermostdatasetsin timeson theorderof 1 second.

5 VALIDATION

In order to validateAMIDE’ s calculationof ROI statistics,
similar ROIsweredrawn on thesamefeaturesin threediffer-
entdatasetsusingAMIDE andthreeadditionalimageanaly-
sispackages. ThethreeadditionalpackageswereSiemens’s
Clinical ApplicationsProgrammingPackage(CAPP),Medi-
man[5], andCRIIISP (an IDL basedimagepackagedevel-
opedpreviously in our laboratory).

MeanImageUnits� SEM AMIDE CAPP CRIIISP Mediman
Cylinder(18FDG) - center 1.44� .00 1.46 1.43 1.46� .00

microPETScan(18FDG) - tumor 0.42� .01 0.44 0.41 0.39� .01
microPETScan(18FHBG)- colon 2.02� .10 1.87 2.08 2.01� .05

6 AVAILABILITY

AMIDE is provided as freely available source code via
SourceForge [http://amide.sourceforge.net]. Binaries of
AMIDE are also available from the websitefor Linux/i386
and Linux/PowerPC. Although no support services for
AMIDE canbepromised,usersareinvitedto postcomments,
questions,bugreports,andfeaturerequestson thewebsite.

7 CONCLUSION

AMIDE is a fully capablemedicalimagedataanalysistool
that has found use in our own laboratoryin analyzingmi-
croPETdataandin registeringmicroPETandmicroCTdata
sets. We believe that other labswill also find this software
useful for their own imaginganddataanalysisneeds.Addi-
tionally, sincethesourcecodeis freely available,it is hoped
thatotherswill chooseto contributeextensionsto thecapabil-
ities of thisprogram.
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