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A Compressed Sensing Algorithm of Images with
Homogenized Sparse Representation

WANG Hao, LIANG Yu, ZHANG Wei

(School of Microelectronics, Tianjin University, Tianjin 300072, China)

Abstract: A novel homogenized RSCS (H-RSCS) algorithm is proposed to deal with the problem
of large vector sparseness threshold that exists in compressed sensing algorithm based on Reed-
Solomon coding (RSCS). A multi-level discrete wavelet transform is applied to an observed image
to obtain a sparse matrix. Then coefficients of each sub-band are rearranged into a matrix with
fixed row values according to the order of the sub-band frequencies, and data in each column
constitute a new vector to be observed. Finally, the above-mentioned homogenized sparse matrix
is observed by the parity checking matrix, and image reconstruction is realized by the decoding
algorithm. A comparison with the classic greedy tracking algorithm shows that the proposed H-
RSCS algorithm obtains a more accurate reconstructed image. Experimental results show that
when the sampling rate is 0. 5, the H-RSCS algorithm increases the ratio of peak signal to noise
of the reconstructed image by about 9.5 dB, which is 5.1 dB higher than that of the orthogonal
matching pursuit algorithm.
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