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The Improvement of LMS Algorithm for Sparse System Identification

Wan Tao, Liu Zunxiong, Wang Shucheng
(School of Information Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: Based on RZA-LMS, a novel adaptive algorithm is presented for sparse system identification. The
RZA-LMS algorithm generates a zero attractor in the LMS iteration due to the penalty item on coefficients, and
the zero attractor promotes sparsity in taps during the filtering process, therefore convergence can be acceler-
ated when identifying sparse systems. For the parameter e of the e-law compression in the zero attractor is con-
stant, the algorithm is not robust. The proposed approach adaptively establishes nonlinear relationship between
the parameter e and the error signal e, which makes the algorithm more flexible in an attempt to minimize the
MSE. Simulation results demonstrate the advantages of the proposed filter in both convergence rate and steady-
state behaviors under sparsity assumptions on the true coefficient vector.

Key words: adaptive filters; least mean square ; compressive sensing; sparse impulse response; zero attractor; L1

norm



