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Medical IllustrationMedical Illustration

�� Reduce visual Reduce visual overloadoverload
�� Record and disseminates Record and disseminates medical knowledge medical knowledge 

�� Visual elements of computerVisual elements of computer--
generatedgenerated medical illustrationsmedical illustrations
�� ShadingShading
�� CuttingCutting
�� DeformationDeformation
�� AnnotationAnnotation
�� ……

Johannes
Text Box
IllustraVis 2009If you want to use content from these slides, you have to ask the respective author for permission!
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Labeling TypesLabeling Types

�� ExternalExternal labelslabels
�� InternalInternal labelslabels

�� Color legendColor legend
�� Good for clusteringGood for clustering
�� Reduced shading cuesReduced shading cues

�� Textual explanationsTextual explanations

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

Label TaxonomyLabel Taxonomy

[Götzelmann et al., SG 2005]
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Internal vs. External LabelingInternal vs. External Labeling

Internal External
Association with OOI + -
OOI occlusion - -
Readability - +
Perceptual aspects proximity connection

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

External LabelingExternal Labeling

�� External labels…External labels…
�� …must…must not overlapnot overlap..
�� …must…must not have crossing anchor linesnot have crossing anchor lines..
�� …should…should not occlude not occlude other structures.other structures.
�� …should be placed …should be placed close to their anchor pointsclose to their anchor points..

�� Focus on Focus on silhouettesilhouette--basedbased
andand leftleft--rightright layoutlayout

�� TwoTwo--step layout algorithmstep layout algorithm
1.1. DetermineDetermine anchor pointsanchor points
2.2. ComputeCompute label positionlabel position

[Bruckner & Gröller, Vis 2005]

SilhouetteSilhouette--basedbased
LeftLeft--rightright
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1. Determine Anchor Points1. Determine Anchor Points

�� Anchor points are Anchor points are placedplaced insideinside the corresponding the corresponding 
segmentssegments

�� Can be determined by applying aCan be determined by applying a distance transformdistance transform

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

2. Compute Label Position2. Compute Label Position

�� LeftLeft--right layoutright layout
�� ComputeCompute axisaxis--aligned bounding boxaligned bounding box in image spacein image space

+ easy computation
- bad association
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2. Compute Label Position2. Compute Label Position

�� SilhouetteSilhouette--based layoutbased layout
�� ComputeCompute convex hull convex hull in image spacein image space

+ good association
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Internal LabelingInternal Labeling

�� Internal labels…Internal labels…
�� … must … must not occlude not occlude each other.each other.
�� … should support good … should support good readabilityreadability..
�� … should … should not intersect the silhouette not intersect the silhouette of the OOI.of the OOI.
�� … should … should emphasize the structure emphasize the structure of the OOI.of the OOI.

1st metatarsal1st metatarsal

1st metatarsal1st metatarsal

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

MedialMedial--AxisAxis--AlignmentAlignment

�� 2D shape fitting2D shape fitting
1.1. Generation of an Generation of an ID mapID map
2.2. Identification of Identification of ridgesridges
3.3. Generation of a Generation of a distance mapdistance map
4.4. MedialMedial--axisaxis determinationdetermination

11 22 33 44
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SurfaceSurface--AligmentAligment

�� 3D shape fitting3D shape fitting
�� ExploitExploit improved associationimproved association

of internal labelsof internal labels
�� Reduce drawbacks resultingReduce drawbacks resulting

from shape occlusionfrom shape occlusion
⇒⇒ use distortion as visual elementuse distortion as visual element

Medial-
Axis-Aligned

Flat Surface-
Fitted



10.06.2009

9

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

Internal 3D LabelingInternal 3D Labeling

�� Internal 3D labels should…Internal 3D labels should…
�� … mimic … mimic surface structuressurface structures..

[Ropinski et al., VMV 2007]

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

Internal 3D LabelingInternal 3D Labeling

�� Surface fitting requirementsSurface fitting requirements
�� AbstractionAbstraction from surface detail must be possiblefrom surface detail must be possible
�� InteractivityInteractivity desireddesired
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3D Surface Fitting3D Surface Fitting

�� Problem: surface in most cases not givenProblem: surface in most cases not given
�� Identification of the entry parameters at the objectIdentification of the entry parameters at the object
�� Generation of a depth mapGeneration of a depth map

�� Approximation of the surface by using BezierApproximation of the surface by using Bezier--patchespatches

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

�� Object borders Object borders may be crossed by labelsmay be crossed by labels

�� Can be avoided through Can be avoided through edge detectionedge detection

3D Surface Fitting3D Surface Fitting
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Algorithm OverviewAlgorithm Overview

�� TwoTwo main steps:main steps:
2D shape fitting & 3D surface fitting2D shape fitting & 3D surface fitting

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

2D/3D Comparison2D/3D Comparison

�� Emphasize theEmphasize the
global surfaceglobal surface
structurestructure
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Without SegmentationWithout Segmentation

�� DragDrag--andand--dropdrop
labels out of alabels out of a
study setstudy set
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Technical RealizationTechnical Realization

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

Readability RemarksReadability Remarks

�� Concept of Concept of readabilityreadability can be applied tocan be applied to
�� thethe individual labelsindividual labels, or, or
�� thethe whole illustrationwhole illustration..

Carpus
Os met. pollicis
Os met. II
Os met. III
Os met. IV
Os met. V
Ulna (elbow bone)
Radius
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Other ApproachesOther Approaches

[Cipriano & Gleicher, Vis 2008]

[Bürger et al., Vis 2008]

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

InteractiveInteractive CloseupsCloseups

�� To allow more text placement as well as To allow more text placement as well as detail viewsdetail views,,
objects may also be set apartobjects may also be set apart
�� Interactively integrate Interactively integrate closeupcloseup regionsregions
�� AllowAllow additional textadditional text integrationintegration
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[Ropinski et al., TPCG 2009]

TimoTimo RopinskiRopinski, University of, University of MünsterMünster

What I didn‘t coverWhat I didn‘t cover

�� Image space Image space coherencecoherence in interactive environmentsin interactive environments
�� Integration of Integration of dynamic graphical annotationsdynamic graphical annotations

�� Annotate function besides the structureAnnotate function besides the structure
�� Linking between Linking between text and imagestext and images

[Falk et al., PaVis 2009]
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Open QuestionsOpen Questions

�� Better understanding ofBetter understanding of perceptual aspectsperceptual aspects
of textual annotationsof textual annotations

�� Improve readability on Improve readability on small devicessmall devices
�� DiscussDiscuss limitations and benefits limitations and benefits ofof

algorithmic labeling techniquesalgorithmic labeling techniques
�� DevelopDevelop guidelinesguidelines for adequate labelingfor adequate labeling

�� Produce audio books (=Produce audio books (=HörbuchHörbuch))

??
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ThankThank You!You!
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