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MULTIMODAL DISPLAYMULTIMODAL DISPLAY

VisualizationVisualization::
-- KnownKnown: RT3D, : RT3D, VirtualVirtual EndoscopyEndoscopy
-- AngioAngio applicationsapplications
-- Image Fusion, Dental Image Fusion, Dental ImagingImaging
-- New: New: egeg VirtualVirtual DissectionDissection

QuantificationQuantification: : 
-- VolumesVolumes of of tumorstumors, , aneurysmsaneurysms
-- Calcium Calcium ScoringScoring, , OsteoOsteo and and PulmoCTPulmoCT
-- PerfusionPerfusion, , dynamicsdynamics, , CardiacCardiac
-- DegreeDegree of of LarnygoLarnygo--TrachealstenosisTrachealstenosis
-- AssessmentAssessment of  of  infrarenalinfrarenal aorticaortic aneurysmsaneurysms

PrerequisitesPrerequisites

SegmentationSegmentation
-- (Region (Region GrowingGrowing))
-- FuzzyFuzzy ConnectednessConnectedness (air (air filledfilled organsorgans))
-- ActiveActive ContourContour Models (Models (vesselsvessels))

snakessnakes, , ballonsballons

CenterlineCenterline of of tubulartubular objectsobjects
-- SkeletonisationSkeletonisation

SegSeg –– FuzzyFuzzy ConnetednessConnetedness

Udupa et al., Graphical Models and Image Processing,l 1996

FuzzyFuzzy ConnectednessConnectedness --
PerformancePerformance

Airways (200Airways (200--300 300 slicesslices))
-- IncorrectIncorrect slicesslices –– manuell manuell orrectionorrection::

NormalsNormals: : n=2.1n=2.1
PathologicPathologic:: n=3.9n=3.9

Time: 15 Time: 15 –– 20s20s

 p=0.06 n.s.

SegSeg –– ACM ACM -- SnakesSnakes
AssumptionsAssumptions::
-- VesselsVessels roundround --> > ellipticelliptic
-- OnlyOnly minimal minimal changeschanges fromfrom sliceslice to to 

sliceslice

2.5D 2.5D approachapproach::
-- Set of Set of slicesslices initializedinitialized
-- For For everyevery sliceslice::

ContourContour of of prev.sliceprev.slice usedused forfor startingstarting
SnakesSnakes adoptadopt contourcontour accordingaccording forcesforces in in 
x  and x  and yy--directiondirection

SegSeg –– ACM ACM -- SnakesSnakes
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The skeleton of 
an object is the
locus of the
centers of all 
the maximal
inscribed hyper-
- spheres

SkeletonisationSkeletonisation SkeletonisationSkeletonisation --
ThiningThining

SkeletonisationSkeletonisation SkeletonisationSkeletonisation --
ThiningThining


