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System identification based on the sparse representation of signals
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Abstract: On the basis of sparse representation of signals, a novel method is proposed to identify the linear time-
invariant system in low signal-to-noise ratio environment. This method employs the chirp signals as the input to the
identified system, and let the output be processed before identification by using the matching pursuit algorithm for noise-
reduction. Because of the time-frequency localization property of the input and output signals, a large amount of additive
white noise can be reduced and the performance of system identification is thus improved. Simulation results show that the
proposed method outperforms the conventional methods significantly in very low signal-to-noise ratio environment.
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Fig. 1 Randomly chosen example of LTI channel h[n],

output signal y[n] and their Fourier spectrum.
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Fig.2 System identification results with additive noise of
SNR = —5 dB for LTI channel shown in Fig. 1.
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Fig. 3 Comparison of system identification between the

proposed method (solid line) and conventional
method (dashed line)
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