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Reducing the storage space of the measurement matrix for

compressive sensing

Wang Jinming, Ye Shiping, Xu Zhenyu, Jiang Yanjun
Collage of Information Science & Technology, Zhejiang Shuren University, Hangzhou 310015, China

Abstract: Objective A random measurement matrix plays a critical role for the successful use of compressive sensing ( CS)
theory and has been widely applied in CS. However, a random measurement matrix requires a large storage space, which is
unsuitable for large-scale applications. To reduce the storage space for a random measurement matrix, a method for CS sig-
nal reconstruction was proposed based on theory of semi-tensor product. Method We constructed a random measurement
matrix, with a dimension smaller than M and N, where M is the length of the sampling vector and N is the length of the sig-
nal that we intend to reconstruct. Then, we used the iteratively reweighted least square reconstruction algorithm to obtain
the estimated values of sparse coefficients. Result Experiments were conducted using column sparse signals and images with

various sizes. During the experiments, the probability of exact reconstruction, error, and peak signal-to-noise ratio
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(PSNR), of the proposed method were compared with measurement matrices with different dimensions. The proposed algo-

rithm outperformed a smaller storage space with a suitable PSNR performance. Conclusion In this study, we proposed a

new method to reduce the storage space of the measurement matrix for CS. The experimental results showed that if we

appropriately reduced the dimension of the measurement matrix, then nearly no decline in the PSNR of the reconstruction

was observed, but the storage space of the measurement matrix could be reduced by at least 1/4 or 1/16 times. All the re-

sults verified the validity of the proposed approach and demonstrated the significant potential for hardware implementation of

the proposed sensing framework.

Key words: compressive sensing; random measurement matrix; storage space; semi-tensor product; iteratively re-weigh-

ted; minimization
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Fig. 1 Comparison of probability of exact reconstruction with

different dimensions of measurement matrices

(M=128, N=256, ¢=0.8)
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Fig. 2 Comparison of reconstruction error with different

dimensions of measurement matrices

(M =128, N=256, K=30, ¢=0.8)
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Fig. 3 Comparison of probability of exact reconstruction with
different dimensions of measurement matrices by different M
(N=256, K=30, ¢=0.8)
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Fig. 4 Comparison of the reconstructed images with different dimensions of measurement matrices
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Table 2 Comparison of the PSNR of reconstructions with different dimensions of measurement matrices
(M/N=0.5,¢=0.8)
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=4 31.528 5 28.719°5 29.689 6
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Mandirll (512 x512) =2 23.105 0 22.973 5 23.041 6
t=4 23.083 4 22.865 0 23.002 6
t=1 30.626 6 30.237 8 30.405 3
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=4 30.394 7 29.734 7 30.010 3
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Table 3 Comparison of the PSNR of reconstructions with different dimensions of measurement matrices and

different observation numbers (g =0.8)

PSNR “F-#4{H/dB
FR (N x N/RZR) M/N
t=1 =2 t=4 t=8 t=16
0. 40.336 1 40.277 1 39.926 0 38.425 8 37.380 0
0. 30.571 7 30.427 4 29.8515 28.868 0 27.937 8
Lena(256 x256)
0. 26.8419 26.2257 24.963 1 24.298 5 23.177 3
0.25 15.746 6 15.503 5 14.653 0 14.665 1 13.568 9
0.8 42.366 3 42.238 3 41.568 2 37.970 9 36.878 0
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