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Abstract

High speed implementation of digital filters is required in high data rate applications such as hard-wired wide
band modem and high resolution video codec. Since the critical path of the digital filter is the MAC
(multiplication and accumulation) circuit, the filter coefficient with sparse non-zero bits enables high speed
implementation with adders of low hardware cost. Compressive sensing has been reported to be very successful
in sparse representation and sparse signal recovery. In this paper a filter design method for digital FIR filters
with CSD (canonic signed digit) coefficients using compressive sensing technique is proposed. The sparse
non-zero signed bits are selected in the greedy fashion while pruning the mistakenly selected digits. A few
design examples show that the proposed method can be utilized for designing sparse CSD coefficient digital FIR
filters approximating the desired frequency response.
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