AbstractID:7127Title: A SoftwareToolkit for Multi-ImageRegstraion and
Segmentatiom IGRT andART

Purpose: Extracting informaion from imagesfor imageguidedandadaptiveradiaton
therapyusuallyinvolves segnentdion and/orregidrationwith areferenceimage.The
purposeof thisresearh was to developandmake freely available a softwaretoolkit for
reseach usethatcombinesseveal regstraion andsegmentéion methodsand is
applicabé to problemsinvolving multiple sequentialmages.

Method and Materials: Two automaticapproacheblavebeenintegratedwith standard
interactive methodsOne autamatic approachsolves PDEsdescribingvisco-elasticflow
to regider a setof targe images with areferenxceimage.Segmentationsanthen be
transkrredfrom thereferenceimageto targetimages via correpondingdefomation
fields. Thesecondnehod segmentsimages via Bayesan posterioroptimization of a3D
deformableshapemodelcalled an m-rep. Userefficiency has been improvedby the
ability to queueyiew, work with, and comparemultiple imagesandsegmentations
during asinglesessionThe software wasdevelopé in C++ and runson Windowsand
Linux.

Resuls: TheGUI, includingawindow with panesfor standardrthogonalD views
linked to asecond3D window, preservesa commonlook and feelfor all three
appoachesA setof treament imagesof the same patientinitially arerigidly registered
to areferencamage. The images arethensegmentedyy the method<of choice.
Unsdisfactoryautomatiaesultsare editedwith conventioml methodsRegisteredmages
andsegnentationsaareoutpu in DICOM RT format.

Conclusion: Thetoolkit combines multiple appro&hesfor imageregstrationand
segmentatinin asysten speifically desigiedto supportresearchon IGRT andART. A
cod-freelicenseto downloal and usethe softwareis availableat
http://planuncadoncunc.e&lu.
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