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Motivationk@kProblemkStatement

Ink visualizationsk ofk threeydimensionalk ultrasoundk datasetsNk thek occlusionk
ofk thek regionk ofk interestk byk surroundingk tissuek isk onek ofk thek maink
problemsKk Currentlyk usedk techniquesk tok removek occludersk fromk
visualizationskarekoftenkdifficultktokcontrolkandkinterruptkthekworkkflowkofkank
USkexaminationksessionK
Thisk workk evaluatesk thek smartk visibilityk methodk fork prenatalk ultrasoundKk
Thisk recentlyk developedk techniquek reducesk thekuserk interactionk requiredk
tokachievekunoccludedkvisualizationskofkthekfetuskinkobstetrickdatasetsK

SmartkVisibilitykMethod

Input Dataset
Thek smartk visibilityk methodk
operatesk onk thek uneditedk resultsk
ofk ak zDk ultrasoundk scanKk Thek
threekprocessingkstepskarekshownk
onkonekofkourktestkdatasetsK

Rendering
Thek clippingk surfacek isk usedk tok removek
occlusionsk ink ak Directk Volumek Renderingk
öDVRwk visualizationk ofk thek datasetKk Areask ink
frontk ofk thek surfacek arek omittedk duringk thek
renderingkprocessK

Initial Point Selection
Aksetkofkpointsklocatedkbetweenk
thek occludingk tissuek andk thek
fetusk isk heuristicallyk selectedk
basedk onk anatomick featuresk
foundkwithinkthekdatasetK

Surface Reconstruction
Thek initialk pointsk arek usedk tok
reconstructk ak clippingk surfaceKk
Thisk surfacek separatesk thek
fetuskfromkoccludingktissueK

Contributions

Developmentk ofk ak modulark evaluationk frameworkk tok analyzek smartk
visibilitykmethodkimplementations
kk
Evaluationkofkthekqualitykandkperformancekofktheksmartkvisibilitykmethodk
withkthreekdifferentkimplementationskofktheksurfacekreconstructionkstep
k
Integrationkofktheksmartkvisibilitykmethodkintokstateyofytheyartkultrasoundk
machinekfirmwarekk

EvaluationkFramework

Ourkevaluationk frameworkkshowsk theksmartkvisibilitykmethodk resultsknextk
tokvisualizationskofkthekcorrespondingkgroundytruthkandkinputkvolumeskfork
visualk verificationKk Allk parametersk ofk thek smartk visibilityk methodk arek
accessibleKkThekframework
providesk functionsk tok
measurek thek occlusionk
removalk qualityk andk
performancek ofk thek testedk
methodsKk AdditionallyNk itk
offersk ak batchk processingk
modekforkparameterkspacek
analysisK

SmartkVisibilitykMethodkEvaluation

Threek differentk implementationsk ofk thek surfacek reconstructionk stepk havek
beenkevaluatedKkThekglobalkThinyPlatekSplineköTPSwkMethodkreconstructsk
thek surfacek ask lineark combinationk ofk radialk basisk functionsKk Thek localk
MinimumkandkMeankFilterkMethodskarekbasedkonkimagekfilterktechniquesK
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Results

Thek evaluationk wask performedk usingk )k testk datasetsk providedk byk GEk
HealthcareKkThekMeankFilterkMethodkhaskshownkthekbestkresultskinkbothk
occlusionkremovalkqualitykandkperformanceKk
kk
AkparameterkspacekanalysiskofkthekMeankFilterkMethodkrevealedkdefaultk
settingsNk thatk reducedk thek requiredk userk interactionk tok ak singlek
parameterKkk
k
Thek Meank Filterk Methodk hask beenk integratedk intok thek SimuzDk
ultrasoundk firmwarek providedk byk GEk HealthcareKk Byk usingk hardwarek
controlsk tok adjustk thek singlek remainingk parameterk ofk thek Meank Filterk
MethodNkitkcankbekusedkaskankintegralkpartkofkultrasoundkexaminationsK

UserkInterfacekofkthekEvaluationkFramework

Visualizationkofksmartkvisibilitykmethodkresultskandkgroundytruthkdatasets


