
EL-715: Sparse Representations in Signal and Image Processing 

Introduction:  Sparse signal, Signal representations, Sparse representation of signals 

Sparse representation: Discrete cosine transforms, Discrete Fourier transform, Discrete wavelet 

transform, Dictionary learning for sparse representation 

Sampling sparse signals: Sparsity, Incoherence, Dictionary, Restricted isometry property 

Sparse Solution: Sparse Solution via Linear Programming, Under-determined systems of linear 

equations 0 , 1 , 2 and p  Solutions, Approximate sparse solution, Error correction via linear 

programming, Signal recovery from random projections. 

Recovery Algorithms: Matching Pursuit, OMP, Primal-dual interior point methods, Log barrier 

method, Gradient projection method, and Fast Algorithms for sparse solutions. 

Applications: Image Compression, Denoising, Super-resolution, Face Recognition, MRI, Feature 

Selection, Sparsity-Based Clustering, Missing, Incomplete, Corrupted Features. 
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