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Purpose:Extracting information from imagesfor image-guidedandadaptiveradiation
therapyusuallyinvolves segmentation and/orregistrationwith a referenceimage.The
purposeof this research was to developandmake freely available a softwaretoolkit for
research usethatcombinesseveral registration andsegmentation methodsand is
applicable to problemsinvolving multiple sequentialimages.

Method and Materials: Two automaticapproacheshavebeenintegratedwith standard
interactive methods.One automaticapproachsolves PDEsdescribingvisco-elasticflow
to register a setof target images with a referenceimage.Segmentationscanthen be
transferredfrom thereferenceimageto targetimages via correspondingdeformation
fields.Thesecondmethodsegmentsimages via Bayesian posterioroptimization of a 3D
deformableshapemodelcalled an m-rep. Userefficiency has been improvedby the
ability to queue,view, work with, and comparemultiple imagesandsegmentations
during a singlesession.Thesoftware wasdeveloped in C++ and runson Windowsand
Linux.

Results: TheGUI, includinga window with panesfor standardorthogonal2D views
linked to a second3D window,preservesa commonlook and feel for all three
approaches.A setof treatment imagesof thesamepatientinitially arerigidly registered
to a referenceimage.The images arethensegmentedby themethodsof choice.
Unsatisfactoryautomaticresultsare editedwith conventional methods.Registeredimages
andsegmentationsareoutput in DICOM RT format.

Conclusion: Thetoolkit combines multiple approachesfor imageregistrationand
segmentation in a system specifically designedto supportresearchon IGRT andART. A
cost-freelicenseto download and usethesoftwareis availableat
http://planunc.radonc.unc.edu.
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