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A Fast Sparse Signal Recovery Algorithm Based on Approximate o Norm and
Hybrid Optimization

WU Fei-Yun' ZHOU Yue-Hai' TONG Feng'

Abstract Obtaining sparse solutions of under-determined, or over-complete, linear systems of equations has found
extensive applications in signal processing of compressive sensing, source separation and signal acquisition. However, the
previous approaches to this problem, which generally minimize the {1 norm using linear programming (LP) techniques or
greedy methods, are subject to drawbacks such as low accuracy and slow convergence. This paper proposes to replace the
1 norm with a newly defined approximate lp norm (ALO), the optimization of which leads to the derivation of a hybrid
approach by incorporating the steepest descent method with the Newton iteration. Numerical simulations and real data
experiment show that the proposed algorithm is about two to three orders of magnitude faster than the state-of-the-art
interior-point LP solvers, while providing the same (or better) accuracy.
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