AbstractlD:9196Title: An automaticcontouringmethodthatcombines rule-basedatlas
ba®d,andmeshbasel appro@hes

Purpose: Image segmatationtedinologycanauomatethe task of contouringorgansat
risk for radiation treatmentplanning While automatic methodstend to be rule-basel,
atlasbasedpr meshbased,acombinationof all threeapproahesis proposd

Method and Materials: Modelbased segmentatiorcan be initialized by automaticty
postioning the adaptableneshesrelative to thescan The entire seeneis segnentedin
orderto recognizethe approximae organ locations. Segnentation is accomplishedy a
5-layer hierarchy tha propagates information from the voxel layer up to voxel
neighbohoods thentissue, thenorgans,andfinally organsystems.

The voxel layer treats each voxel as an indepadent staistical event. Bayesan
classifcation usesan atlas in the form of a spaially varying prior constructedfrom
training data. The classifiation is adaptive within an ExpectatioAMaximization
frameworkthatiterativdy performssegnentatiorandmodel-estiméaion simultaneudy.
The naghborhoodlayer introduces local contextualconstrants using Markov random
fields. Thetissuelayer correds mistakesusng a series of logicd rules Theorganlayer
dividestissueinto differentorgans, or stitchesdifferenttissuegogethe to form anorgan
Organcrosssectons are sggmentel in order by quantitativeconfidencemeasures.The
systemdayer manipulate geometric primitives that have been fit to organsin orderto
reconcileoverlays.

Resuls: Theautomaic initialization of mesheshas beentrainedandtestedon 5 prostatic
datagts. Processingime for volumeswith roughly 60 slices,and 256x256pixels per
slice, is 40 secondson a standad PC, without any human interaction.The segnentation
resultsfrom the same5-layerhierardy wereverified by the trainedexpertsand redeened
to beacceptabe.

Conclusion: A 5-layer hierarchy can perform both reagnition and delineation,seeng
the big picture as well as the details. Sud a framewok wher local decisions are
supporedby global propertiescanbe usefulin addresinginconsigent rectumconterts.



