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Video Compression using Characteristics of Wavelet Coefficients

Jong-Hyun Moon* and Man-Won Bang*
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Abstract

This paper proposes a video compression algorithm using characteristics of wavelet coefficients. The proposed algorithm can
provide lower bit rate and faster running time while guaranteeing the reconstructed image quality by the human visual system.
In this approach, each video sequence is decomposed into a pyramid structure of subimages with various resclution to use
multiresolution capability of discrete wavelet transform, Then similarities between two neighboring frames are obtained from a
low-frequency subband which includes an important information of an image and motion informations are extracted from the
similarity criteria. Four region selection filters are designed according to the similarity criteria and compression processes are carried
out by encoding the coefficients in preservation regions and replacement regions of high-frequency subbands,

Region selection filters classify the high-frequency subbands into preservation regions and replacement regions based on the
similarity criteria and the coefficients in replacement regions are replaced by that of a reference frame or reduced to zero
according to block-based similarities between a reference frame and successive frames. Encoding is carried out by quantizing and
arithmetic encoding the wavelet coefficients in preservation regions and replacement regions separately, A reference frame is
updated at the bottom point if the curve of similarity rates looks like concave pattern.

Simulation results show that the proposed algorithm provides high compression ratio with proper image quality. It also
outperforms the previous Hilton's algorithm in an image quality, compression ratio and running time, leading to compression ratio
less than 0.2bpp. PSNR of 32 dB and running time of 10ms for a standard video image of size 352x240 pixels.
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Fig. 1. Band of Four-level Wavelet Transform Image.
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Fig. 2 Reconstructed image with protective area and substitution area.
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Table 1. Total Performance Evaluation

Applied method Proposed Hilton's
Performance algorithm algorithm

Salesman 31.951 50.000
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