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Variable Step Size Adaptive Matching Pursuit Algorithm for Image
Reconstruction Based on Compressive Sensing

Gao Rui  Zhao Ruizhen Hu Shaohai
(Institute of Information Science, Beijing Jiaotong University ., Beijing 100044, China)

Abstract Compressive sensing (CS) is a novel signal sampling theory under the condition that the signal is sparse or
compressible. It has the ability of compressing a signal during the process of sampling. Reconstruction algorithm is
one of the key parts in compressive sensing, and it is of great significance to verify the sampling accuracy. In this
paper, properties of the existing reconstruction algorithms are firstly analyzed. And then a new variable step size
adaptive matching pursuit (VssAMP) algorithm based on greedy pursuit is presented by introducing an idea of variable
step size. The proposed algorithm could control the accuracy of reconstruction by both variable step size and double
thresholds although the sparsity of a signal is unknown. The experimental results show that the proposed algorithm

can get better reconstruction performances and is superior to other algorithms both visually and objectively.
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Fig. 3 Reconstruction effect of VssAMP for Lena512. (a)original image; (b) M/N=0.5;
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Table 1 Comparison of PSNRs with different

reconstruction methods

Lena512X512 PSNR /(dB)

M/N

OMP GPSR SAMP VssAMP
0.1 19. 33 23.86 25.93 25.93
0.2 21.05 27. 24 28. 54 29.13
0.3 22.49 30. 84 32.04 32.11
0.4 24.38 33. 34 33.93 33. 94
0.5 26.12 35.42 35.37 35.47
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Table 2 Comparison of complexity for different

reconstruction algorithms
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Table 3 Comparison of matching degree with different

reconstruction methods

Lena512 X512 Dgem

M/N )

OMP GPSR SAMP VssAMP
0.1 0.8959 0. 9380 0.9514 0.9514
0.2 0.9151 0. 9605 0.9641 0. 9664
0.3 0. 9304 0.9724 0. 9760 0.9762
0.4 0.9437 0.9793 0. 9807 0. 9807
0.5 0. 9503 0. 9837 0. 9837 0. 9838
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