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Compressed Sensing Signal Detection Based on Sparse
Coefficient Location and Normalized Residual

QIN Guoling' ,ZHANG Tiezhuo' ,CHENG Yanhe’ , WEI Shaojie’

(1. Jiuquan Satellite Launch Center, Jiuquan 732750, China ;2. Beijing Aerospace Control Center, Beijing 100094 , China;
3. Taiyuan Satellite Launch Center, Taiyuan 030100, China)

Abstract ; Signal detection is the key content of compressed sensing. Considering that current signal detec-
tion based on compressed sensing does not effectively use amplitude and location information of sparse coef-
ficient,a new method is proposed. Based on orthogonal matching pursuit( OMP) algorithm , the algorithm
introduces the normalized residual variables to overcome the shortcoming of amplitude fluctuates acutely of
sparse coefficient,and then uses the different measurement matrix to determine the location information of
sparse coefficient,and achieves target signal detection. Experiment results show that the detection perform-
ance of algorithm enhances with the improvement of signal—to—noise ratio( SNR) , and negatively relates to
compressed ratio. The computation complexity of algorithm is pretty and the detection performance im-
proves 4 dB and 1 dB in comparison with OMP algorithm and the algorithm just using location information
of sparse coefficient.

Key words : compressed sensing; signal detection; characteristic of sparse coefficient ; normalized residual ;

orthogonal matching pursuit algorithm
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Fig. 1 The processing flow of compressive sensing
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Fig. 2 The process of signal detection algorithm
based on characteristics of sparse coefficient
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Fig. 3 The detection performance in different compression ratios
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