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Abstract:
In this paper, an improved block-sparse set-membership proportionate normalized least mean square algorithm
(PNLMS) algorithm is introduced. The algorithm, termed as the -SMBPNLMS, is designed by adding a penalty of the

 norm of filter weight-tap vector into the cost function of the set membership block PNLMS (SMBPNLMS) algorithm.
Simulation results show that the proposed -SMBPNLMS algorithm converges very fast, and attains a very low
steady state mean square deviation with respect to other contemporary and related algorithms.
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I. Introduction
Proportionate Normalized Least Mean Square (PNLMS) algorithm [1], designed to utilize the a priori knowledge
about the sparsity of the system impulse response, is a popular technique in the applications such as Adaptive
Feedback Cancellation (AFC), Network Echo Cancellation (NEC) and Acoustic Echo Cancellation (AEC) among
many others. In the Fig.1, an adaptive feedback cancellation setup has been shown to demonstrate the
functionality of an adaptive filter for this application which is an integral part of Hearing Aids and the Public Address
systems [2]. An sparse impulse response has a characteristic that there are significantly more zero or ‘almost zero’
coefficients than large magnitude coefficients. PNLMS redistributes the adaptation gain among the filter
coefficients on basis of the instantaneous magnitude of the coefficients to offer high effective gains to the large
coefficients of the adaptive filter. It shows excellent initial convergence behaviour than the traditional algorithms
like the Normalized Least Mean Squares (NLMS) [3] which face performance issues like slow convergence. The
improved PNLMS (IPNLMS) [4], [5] uses a different gain calculation mechanism which further enhances the
convergence rate in comparison with the basic PNLMS. Another advantage of the IPNLMS is the robustness
against the variation in the sparseness of the unkown system.. An unrelated family of sparse adaptive filters is that
of the zero-attracting type adaptive filters [6], [7], [8], [9] which predominantly employs different variety of sprasity-
promoting functions directly into the objective function of the conventional adaptive filters, and apply stochastic
gradient descent or other iterative optimization technique in real-time to obtain sparsity-aware adaptation.
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