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An Image Variable Sampling and Reconstruction Algorithm
Based DWT Multiscale Block Compressed Sensing

JIANG Yewen, YU Xinmet
( College of Electronic and Information Engineering, Foshan University, Foshan 528000, China)

Abstract: At present, utilizing Compressed Sensing ( CS) theory to improve image quality of recon-
structions is a research focus of image process technology. By deploying block-based CS variable sampling
within the domain of a wavelet transform, a multiscale block-CS algorithm with smoothed projected Land-
weber reconstruction algorithm is provided. Block-based CS sampling is applied independently within
each subband of each decomposition level of a wavelet transform of a image. Experimental results reveal
that the algorithm achieves a 1 ~3 dB gain in reconstruction PSNR over the BCS-SPL and TV as well as
multiscale GPSR algorithm.
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Table 1 The subrate statistics of three level DWT

S S, S, S,
0.1 1.000 0 0.160 0 0.010 0
0.2 1.000 0 0.586 7 0.036 7
0.3 1.000 0 1.000 0 0.066 7
0.4 1.000 0 1.000 0 0.200 0
0.5 1.000 0 1.000 0 0.3333
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Table 2 The 2D image reconstruction algorithm

based multiscale BCS
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The performances comparison based CS image reconstruction algorithm

(a) JUEGRES; (b) ASCRIEHEMAESR (PSNR =31.6 dB); (c) BCS-SP BILFM AL (PSNR=28 dB);
(d) TVELEEMEG (PSNR=29.8 dB); (e) ZJUZ GPSR FAHMAYKI{R (PSNR =30.2 dB)

#3 JUMRIEEMES PSNR (dB) XTELZ

Table 3  Comparison Results of PSNR (in dB) for several image reconstruction algorithm

. Lena Barbara Pepper
RHET ARICEP: BCS-SPL TV GPRS A%k BCS-SPL TV GPRS A%k BCS-SPL TV GPRS
S=0.1 31.60 28.00 29.80 30.20 23.82 22.40  22.96 24.04 31.06 28.98  30.37 29.30
S=0.2 34.68 31.54 32.88 33.61 25.08 23.76  24.48 25.28 34.21 32.06 33.12 31.86
S=0.3 36.67 33.69 35.04 35.21 26.05 25.38  26.26 26.09  35.69 33.84  34.70 33.06
S=0.4 37.90 35.37  36.80 36.32 27.36 27.01  28.40 27.45 36.76 35.20  35.90 34.22
S=0.5 39.02 36.86  38.41 37.73  28.85 28.63  30.79 29.61 37.68 36.44  37.01 57.78
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