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What is a Sparse Linear Model?
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Solving the denoising problem
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Figure: Dictionary trained on a noisy version of the image
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Inverse half-toning (Original)
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Sparse Linear Model: Machine Learning Point of View
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Sparse Linear Models: the Lasso
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Optimization for Dictionary Learning
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Inpainting a photo (Original)
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Matrix Factorization Problems and Dictionary Learning
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Matrix Factorization: Principal Components Analysis
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Non-negative Matrix Factorization + sparsity
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Natural patches
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Faces
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Learning Codebooks for Image Classi�cation
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Examples of dictionaries

Figure: Top: reconstructive, Bottom: discriminative, Left: Bicycle, Right:

Background
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Application to edge detection and classi�cation
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Recall: The Sparse Decomposition Problem
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Matching Pursuit

Figure: α = (0, 0, 0)
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Figure: α = (0, 0, 0)
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Matching Pursuit

Figure: α = (0, 0, 0.75)

http://di.ens.fr/w...2010_Julien.pdf
Kulaga Roman Dictionary Learning

http://www.di.ens.fr/willow/events/cvml2010/materials/INRIA_summer_school_2010_Julien.pdf


Image Processing Applications
Sparse Linear Models and Dictionary Learning

Computer Vision Applications
Optimization for sparse methods

Matching Pursuit

Figure: α = (0, 0, 0.75)
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Matching Pursuit

Figure: α = (0, 0.24, 0.75)
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Matching Pursuit

Figure: α = (0, 0.24, 0.65)
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Orthogonal Matching Pursuit

Figure: α = (0, 0, 0); Γ = ∅
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Orthogonal Matching Pursuit

Figure: α = (0, 0, 0.75); Γ = {3}
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Orthogonal Matching Pursuit

Figure: α = (0, 0.29, 0.63); Γ = {3, 2}
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Thanks for the attention!

The end.
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