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Purpose: A watershedmedical imagesegmentation methodhasa drawbackof producing a regionfor eachlocal minimum, resulting
in oversegmentation. To alleviatethis problem,a postmerging processsuchasa hybrid graphmerging algorithm is used, which
impedesinteractive segmentation with a graphicaluser interface. An effective watershedalgorithmwithout a postmergingprocessis
proposed. Methodand Materials: Our algorithm,asthepreprocessing, includes theedge-preservingnoisereduction and gradient-
basedboundarysharpening steps.Becausetheinitial oversegmentation dependson the gradientimageintensity variations,thenoise
reduction algorithmcanreducetheproblem appreciably. A well-knownstatistical edge-preserving noise reduction algorithmis
implementedto preserve the boundariesof theimageobjectswhich havedifferent physiologicalproperties. Gradient-basedboundary
sharpening stagefollows thenovel edge-preserving noisereduction step. Boundary sharpeningprocesscombinedwith watershed
segmentation results in aneffectivewatershedalgorithm withouta postmerging process.Thecombinationof thestandardgradient
valueswith two crossoperators makestheedgessharperandthinner.A thresholdvalueis controlled interactivelywith a steppedup
graphicaluserinterface in theboundarysharpeningprocess.Results: We applied themethodto bothCT andMR images. Interactive
realtime medical imagesegmentationwaspossible with a graphical userinterface.Threshold valuesweremanipulatedinteractively
with a mouseto getan appropriate segmentationof the abdomenCT image.It wasalsoconfirmedthatthis methodproduced thesame
segmentationsasthoseof hybrid-mergingalgorithm for theMR brain images. Conclusions: In thegradient-basedwatershed,
computingtime is negligible andstoragerequirementcanbe reducedappreciablybecausea posthybrid mergingalgorithm is not
necessary. Moreover,interactive realtime segmentationis possiblewith thesteppedupgraphicaluser interface.


