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A Low Bit-Rate SPIHT Algorithm Based on the Contourlet Transform
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Abstract In this paper, a new non-linear image approximation method that decomposes images both radially and angu-
larly is proposed. In order to explore the potentiality of this new transform as a tool for image coding, the developed
SPIHT coding scheme that is based on using non-linear approximation of images. Through careful statistical analysis on
the independent sub-band coefficients of contourlet transform, the spatial orientation trees based on contoutlet trans-
form, and this structure has the “Zero-tree” characteristic in wavelet transform domain is proposed. Based on this, the
zero-tree encoding (CSPIHT) based on contourlet transform is proposed. This algorithm not only has multi-scale fea-
ture, but also has direction and anisotropy, consequently which can enhance the capability of capturing textures, con-
tours and fine details in images. In this work, some study and analyze the contourlet transform for bit-rate image cod-
ing. Simulation results prove that the proposed scheme(CSPIHT), at the lower decode bit rate, can achieve higher
PSNR than traditional SPIHT image compress algorithm; Although the PSNR of decoded image lower than SPIHT at
medium bit rate, our algorithm is visually superior to the SPIHT in textures and contours. So this new coding approach
is competitive to the wavelet coder in terms of the PSNR-rate curves, and is visually superior to the wavelet coder for
the mentioned images.

Keywords Contourlet, Spatial orientation trees, SPIHT, Image coding
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