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What is a discretecomputer image?
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Consequences of discrete image 
representations
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The PDE’s approach
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Why? Why Now? Who?
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What is it?

V=F(curvatures, etc)
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Heart segmentation from MRI data
(Malladi et al.)

Click each figure for a movie

The data
Reconstruction

Reconstructed
heart beating

Heart
and
measurements



Introduction to 
Differential Geometry
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Planar Curves
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Arc-length and Curvature
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Surface
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Curves on Surfaces: 
The Geodesic Curvature
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Curves on Surfaces: 
The Geodesic Curvature
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Geometric measures
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Planar Curve Evolution



Curvature flow
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Curvature flow
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Important property
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Constant flow
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Constant flow
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Introduction to 
Calculus of Variations



Calculus of Variations
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Calculus of Variations
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Extrema points in calculus
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Calculus of variations 
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Euler Lagrange Equation
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Conclusions
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Level Set Formulation
for Curve Evolution
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Properties of level sets
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Properties of level sets
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Level Set Formulation
(Osher-Sethian)
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Level Set Formulation
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Numerical Considerations
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Numerical Considerations
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Truncation Error
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Numerical Approximations 
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Hamilton-Jacobi
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General GBM Framework
For  Object Segmentation

GBM
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Introduction
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Notation
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Basic active contours approach
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Geodesic active contours 
(Caselles-Kimmel-Sapiro, ICCV ‘95)
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Geodesic computation
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Further geometric interpretation
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Model correctness
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Automatic skin lesion 
segmentation via GBM

D. H. Chung and G. Sapiro (IEEE-TMI 2000)
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A non-invasive test to aid in the diagnosis of cystic 
fibrosis: Automatic chloride patch/sensor analysis
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Example
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Morphing active contours
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Show it to me!!!
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The main problem and our goal
(Bertalmio-Sapiro-Randall, IEEE-PAMI)
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Basic Idea
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The Equations
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Tracking
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Tracking


