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Purpose: The computationalenvironmentfor radiotherapyresearch(CERR)hasnowbeendownloadedseveralthousandtimesby
individualsfrom over35 countries. Themostcommonusercomplaint is a lossof DICOM import capability, usuallydueto
unforeseen changesin Mathworks routinespreviouslyusedin CERR. We implemented anopen-sourcesolutionto eliminatethis
dependence. Otherrecent improvementsincludeincreasedimportfunctionality andtoolsfor reviewingimageregistration.

Method and Materials: The open-source,robust, java-baseddcm4chelibrarywasusedasthebasisfor thenewDICOM import
module. PLUNC import wasimplementedusinga multiple-passapproach. DICOM-basedultrasoundimportingwasimplemented.A
new rigid-registration framework was introducedincludinggraphical reviewtools. Varioususer-interfaceimprovementswere also
madebasedon theuseof CERRasa planreviewtool for clinical trials.

Results: ThenewDICOM importing module hasincreasedperformance,robustness, compatibility andflexibili ty. Thenew
implementationinitially scans theDICOM directoryandexhibits catalogstheDICOM objectsprior to importing. Public andprivate
DICOM tagscanbeaccessed flexibly andeasily. A newultrasoundimportingfunction is supplied with this importingpackage.
DICOM Importingspeedwasimprovedby morethana factorof two. Among newregistrationreview tools, anauto-registration
frameworkwasintroduced, andnovel graphicaltoolsareprovidedto visually analyzeregistereddata. PlUNC datasetscanbe
imported successfullyfor further analysisandcomparisonbetween plansin these2 platforms..

Conclusion: DICOM import capability in CERRhas beenimprovedconsiderably,makingit easierto supportspecialcases(e.g.,
privateDICOM tags)while improving reliability andMatlab-versionindependence.Improvementswere madein image-registration
tools. New input datasourcesincludeultrasound-basedDICOM plansandPLUNC plans.

Partially supportedby NIH grant R01CA85181


