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Image Reconstruction of Compressed Sensing Based on the Double Density

Circular Symmetric Contourlet Transform and Bivariate Model

LIAN Qiu-Sheng CHEN Shu-Zhen KONG Ling-Fu

(Institute of Information Science and Technology s Yanshan University , Qinhuangdao, Hebei 066004)

Abstract Compressed sensing uses the sparse prior of image representation, it can reconstruct
image from samples much less than Nyquist rate. The sparse image representation and sparseness
measure are two key ingredients which have important role on image reconstruction performance.
To achieve the better sparse image representation, we split one octave scale of circular symmetric
contourlet transform into two scales according to the characteristic of simple cell receptive field,
and yield the double density circular symmetric contourlet transform (DDCSCT). The radial
bandwidth ratio of the DDCSCT is 1. 414. According to the characteristics of the DDCSCT joint
distribution, we deduce the second order sparseness measure of image reconstruction from bivari-
ate model. The experiment results show that proposed image reconstruction algorithm which
combine DDCSCT and second order sparseness measure outperforms the classical algorithms in

terms of both peak signal-to-noise ratio and visual quality.
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Compressed sensing (compressed sampling) is a great
breakthrough of information processing domain in recent
years. It take the signal prior of sparseness when the signal
is represented by some orthogonal bases, dictionary or tight
frame, and can reconstruct original signal from random pro-
jections which is much less than Nyquist rate. This work
aims to design compressed sensing algorithm combined novel
sparseness measures and sparse image representation which
conform well to the receptive fields properties of simple cells.
In this paper, image compressed sensing based on the double
density circular symmetric contourlet transform and bivariate
model is proposed. The image reconstructed experiments

show its potential.



