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A Design of Channel Shortening Filter Based on Compressed Sensing

LIU Xiao-qing, LI You-ming , ZHU Xing, CHEN Bing, LEI Peng, JI Biao
( Institute of Communication Technology, Ningbo University, Ningbo 315211, China )

Abstract: The computing complexity of the system grows fast with the number of filter’s nonzero taps.
Therefore, a sparse filter is designed in this paper based on the Blind Adaptive Subspace Pursuit algorithm to
reduce the number of the nonzero taps. Firstly, the channel shortening problem is transformed into a sparse filter
design problem based on the Minimum Mean Square Error criterion. Then, the filter’s sparsity is adaptively
changed according to a sparsity blind estimation method. Finally, a sparse filter with noncontiguous nonzeros
taps is achieved under the frame of Subspace Pursuit algorithm. The simulation results demonstrate that the
designed filter can shorten the channel efficiently. Furthermore, comparing with the existing sparse filters, the
system using the designed filter obtains higher accuracy with lower complexity.

Key words: compressed sensing; channel shorten; subspace pursuit; sparse filter; sparsity adaptive



