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Purpose: Radiotherapy planning requiresimagesegmentation to define the planningtargetvolume,neighboring organsat risk, and
normal tissues.Manual segmentation hasits limitations,dependingon the operator’s experienceandchangingfor everytrial by the
same operator. To overcome this difficulty, we developed watershedimage segmentationtool. Method and Materials: The
watershed segmentationalgorithm classifiespixels into regionsusing mathematical morphology. Therearetwo differentalgorithms
commonly usedto implement watershed:top-down andbottom-up. A bottom-up algorithm first finds basinsandnext watershedsby
taking a set of complements.A top-down algorithm first computes a complete partition of the imageinto basins and subsequently
finds watershedsby boundary detection. We usedboth methodsin this study. The drawbackof watershedsegmentationis that it
produces a region for each local minimum, resulting in oversegmentation. To alleviatethis problem,a graph mergingalgorithm is
used with a threshold watersheddepth. Results: We applied our algorithmto segmenttwo- andthree-dimensional headphantoms and
severalpatients’ abdomenCT datasets.The computing time for two-dimensionalsegmentationwas approximatelya few seconds
using a desktop PC. The ASCII format output fi le including group numbers and pixel addresses providesvisible information for
calculatingradiotherapy optimization matrix. Using the graphicaluser interface,we can add or remove groups of regions semi-
automatically. Conclusions: We developeda medical imagesegmentation and registrationtool for radiotherapyplanning.We applied
our algorithm to analyzeheadphantoms and severalpatients’ abdomenCT datasets, and could find pixel addresses of the focused
anatomicalregionfor theuseof treatmentoptimization simulation. We foundthat a semi-automatic methodwasusefulto avoid errors
incurredby both humanandmachinesources, andprovided clearand visible information for optimizationpurpose.Furtheractivity
includesbetter rendering algorithmsto selectdifferent organs. Supportedby Com2Mac-KOSEF-MOST.


