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An Compressed Sensing Estimation Method for Sparse Channels
Using Time Domain Measurement Matrix
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Abstract: Since the estimation accuracy of traditional least square and pseudorandom binary
sequence correlation based channel estimation methods are not satisfactory when applied in sparse
wireless channels, a compressed sensing sparse channel estimation method is proposed for cyclic
prefixed single carrier block transmission ( CP-SCBT ) system by using a time domain
measurement matrix. The new method first formulates the sparse channel estimation problem in
CP-SCBT system as a typical compressed sensing one, then utilizes a deterministic Pseudorandom
binary sequence with the optimal cyclic autocorrelation to minimize the mutual incoherence
property (MIP) of the measurement matrix, so that the storage inconvenience of the random
measurement matrix is avoided, and the recovery performance is improved. Computer simulations
based on quasi-static COST 207 typical urban channel model show that the proposed compressed
sensing channel estimation method can greatly reduce the mean square error of the estimated
channel, and achieve a bit error rate of 2X107° when the signal to noise ratio is 16 dB, while the
traditional least square estimation method only achieves a bit error rate of 3>X 107 in the same
scenario.
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