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Aim: One Framework to Segment Different Images



Hyper-spectral Image and Point Cloud Classification
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Outline
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Segmentation: Problem Setting and Notation
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Mumford-Shah Model (1989) [cited 5,700+ time]
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Simplifying Mumford-Shah Model
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2-phase Chan-Vese Model (2001) [cited 10,200+ times]
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How to Solve the Level-set Function?
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Convexified Chan-Vese Model
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Convexified Chan-Vese Model
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Our Motivation
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Our Motivation
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Aim in Segmentation
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Stage One: Convex Variant of the M-S Model
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Mumford-Shah Model for SBV
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Convex Variant of the M-S Model
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Two-Stage Segmentation Method
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Stage One: Extension to Blur/Projected Problems
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Unique Minimizer for Stage One
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Our Two-stage Segmentation Algorithm
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Numerical Aspects: Stage One (Smoothing)
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Numerical Aspects: Stage Two (Thresholding)
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Advantages of Smooth-&-threshold (SaT) Method 
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Motion Blurred and Noisy Image: Stage 1 Solution
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Motion Blurred and Noisy Image
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4-phase Segmentation of Noisy and Blurry Image
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Segmentation Changes with Threshold
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Tubular MRA Image: Stage 1 Solution
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Tubular MRA Image
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Segmentation under Poisson or Gamma Noise
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3-object Image with Poisson Noise and Motion Blur
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Fractal Tree with Gamma Noise and Gaussian Blur
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Airplane with Multiplicative Gamma Noise
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4-phase with Close Intensity under Poisson Noise
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Image with Close and Varying Intensities
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CPU Time
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Is 2-stage Enough for Color Images?
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Less-correlated Color Space
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Three-stage (SLaT) Method for Color Images
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2-phase Segmentation for Noisy Color Image
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6-phase Segmentation for Noisy & Blurry Image
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3-phase Segmentation for Noisy & Blurry Image
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4-phase Segmentation for Pixel-loss Color Image
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Smooth-and-Threshold (SaT) Method



49

Relationship with Image Restoration
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Relationship with Image Restoration
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Non-convex Regularizers
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Our Non-convex Regularizer
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Convex Non-convex Model
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Two-Stage Convex Non-convex Segmentation 
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Convex Non-convex SaT Segmentation Method
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4-phase with Close Intensity
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Hyper-spectral Image Classification
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Our Smooth-and-Threshold (SaT) Approach
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Traditional SVM Method
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Indian Pines Data Set
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Indian Pines Data Set
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Comparison with Other Methods 
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Effect of the High-order Smoothing Term
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Point Cloud Segmentation
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Our Smooth-and-Threshold (SaT) Approach
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Result on 3-moon Segmentation
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Conclusions
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