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(a) JE#4E 4 ; (b)HBCS-TV (PSNR =39.65dB, SSIM =0.9466; (c)BCS-TV (PSNR =37.71dB, SSIM =0.9247)
(d) POCS (PSNR =36.95dB, SSIM =0.9135) (e) GPSR (PSNR =35.39dB, SSIM =0.0.8501) (f) OMP (PSNR =26.41dB, SSIM =0.0.7447)
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R EAFERMG R T ML, 35 SE AL B 5 70 B
REB, KREREH, R TVERBETUE
BARBEM R, HBCS Hik HRIR Bk — Bk
TR , 13 B BT RIR -G SRR AERE , I
SRR B S R R BE A B A B8 vk SR gt — P R THR
REBRHRE,

B 3k
[ 1] Balouchestani M, Raahemifar K, Krishnan S. Com-

pressed sensing in wireless sensor networks: survey. Ca-
nadian Journal on Multimedia and Wireless Networks,
2011, 2(1) .14

— 40 —

[ 2] Baraniuk R. A lecture on compressive sensing. IEEE Sig-
nal Processing Magazine, 2007, 24(4) :118-121

[ 3] Raunhut H. Compressive sensing and structured random
matrices. Radon Series on Computational and Applied
Mathematics, 2011, 9.1-94

[ 4] Davenport M, Duarte M, Eldar Y, et al. Compressed
sensing: theory and applications, Cambridge University
Press, 2011. 1-68

[ 5] FAOLHL, XiFH4E, RS, R0 B EIE B HAa oL it
J&. B2 ,2009,37(5) :1070-7081

[ 6] Gan L. Block compressed sensing of natural images. In:
Proceedings of IEEE International Conference on Digital
Signal Processing ( DSP), Cardiff, UK, 2007. 403-406

[ 7] Mun S, Fowler J E. Block compressed sensing of images
using directional transforms. In: Proceedings of IEEE
International Conference on Image Processing ( ICIP),
Cairo, Egypt, 2009. 3021-3024

[ 8] Romberg J. Imaging via compressive sampling. IEEE Sig-
nal Processing Magazine, 2008, 25(2) : 14-20

[ 9] Fira M, Goras L. Biomedical signal compression based on
basis pursuit. International Journal of Advanced Science
and Technology, 2010, 4.53-64

[10] Figueiredo M A T, Nowak R D, Wright S J. Gradient
projection for sparse reconstruction; application to com-
pressed sensing and other inverse problems. IEEE jour-

nal of Selected Topics in Signal Processing: Special Issue



B % . AT RA RN E QS RERBA IR

on Comvex Optimization Methods for Signal Processing,
2007, 1(4) .586-598

[11] Candes E J, Romberg J. Practical signal recovery from
random projections. http://www. acm. caltech. edu/ ~
emmanuel/ papers/ PracticalRecovery. pdf: Caltech,
2011

[12] Tropp J, Gilbert A. Signal recovery from random meas-
urements via orthogonal matching pursuit. IEEE Trans-
actions on Information Theory, 2007, 53 (12):4655-
4666

reconstruction with total variation regularization. In;
Proceedings of IEEE International Conference on Image
Processing, Hong Kong, China, 2010. 41774180

[14] Candes E J, Romberg J. Sparsity and incoherence in
compressive sampling. Inverse Problem, 2007, 23(3):
969-986

[15] Wang Z, Bovik A C, Hamid R S, et al. Image quality
assessment: from error measurement to structural simi-
larity. IEEE Transaction on Image Processing, 2004, 3
(4) .600-612

[13] Willett R M, Harmany Z T, Marcia R F. Possion image

A method for block compressed sensing of images
based on hybrid sampling

Lv Pei” ™, Zhou Renkui” , Liu Haiying™* , He Junhua”
(' "Xi’ an Institute of Optics and Precision Mechanics of Chinese Academy of Sciences, Xi’an 710119)
(™ Graduate School of Chinese Academy of Sciences, Beijing 100049)
(™ School of Telecommunication Engineering, Xidian University, Xi’ an 710071)
Abstract

The compressed sensing of images was studied, and a new method for block compressed sensing ( BCS) of im-
ages based on Hybrid sampling, called the HBCS for short, was proposed to improve the performance of image re-
construction. The method uses a hybrid sampling matrix random sampling (RS) and low-resolution sampling
(LRS) to complementally measure the image information data with the high sensing efficiency. The hybrid sampling
matrix with a simple structure was proved theoretically to be incoherent with most fixed sparsity bases. And the
block strategy of the method ensures that the complexity of measurement and reconstruction processes does not
change with the image size, so the method is simple and easy to implement, and is suitable for large-scale applica-
tions. The experimental results show that the proposed method can achieve much betier results than many state-of-
the-art algorithms in terms of both PSNR and visual perception when using the total variation (TV) reconstruction
algorithm.

Key words: information sampling, compressed sensing ( CS) , hybrid sampling, block strategy, total variation
(TV) algorithm
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