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Segmentation


• Active Contours, ‘Snakes’, Level Sets 
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Shape Prior for Segmentation


• Train on a set of shapes 
– Mean shape 
– PCA-based model of variation 

• Bias the segmentation towards likely shapes
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Training Data


•	 The training set, T, consists of a set of 
surfaces: T = {u1, u2, …, un } 

T = { , …} 

•	 The mean shape 

m	= 
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Principal Modes of Variation

(using PCA) 

1st Mode 2nd Mode 

3rd Mode 4th Mode 
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Shape Distribution
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Modified Evolution Equation
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Shape+Pose Estimation


• Given the current contour


• Probability model 
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Shape+Pose Estimation (cont’d)


• Inside term 

• Gradient Term 

• Shape prior: Gaussian (PCA model) 
• Pose prior: uniform over the image 
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Modified Evolution Equation
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Corpus Callosum Segmentation
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Corpus Callosum Segmentation
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Spine Modes


• 3D Models of seven thoracic vertebrae (T3-T9)
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Spine Mean Shape
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Spine 1st Mode of Variation
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Segmentation of the Vertebrae
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Comparison to human expert
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Summary


•	 Introduced shape prior into curve evolution

– Previous work – Fourier decomposition and ASH 
– This one is the first for the level set formulation 

•	 PCA on training examples 
•	 2D and 3D 
•	 Several follow-up methods that perform 

optimization differently. 
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