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Abstract

This paper proposes a new technique of optimal codebook design in multistage gain-shape vector
quantization (MS-GS VQ) for wireless image communication. An original image is divided into as
many blocks as possible in order to get strong robustness to channel transmission errors: the original
image is decomposed into a number of subband images, each of which contains a sperate spatial
frequency information and is obtained by the biorthogonal wavelet transform; each subband is
separated into several consecutive VQ stages, where each stage has a residual information of the
previous stage; one vector in each stage is divided into two components ~ gain and shape. But, this
decomposition generates too many blocks and it thus makes the determination of optimal codebooks
difficult. We overcome this difficulty by evolving each block’s codebook independently with different
genetic algorithm that uses each stage’s individual training vectors. The impact of the proposed VQ
technique on the channel transmission errors is compared with that of other VQ techniques. Simulation
results show that the proposed VQ technique (MS-GS VQ) with the optimal codebook designed by
genetic algorithms is very robust to channel transmission errors even under the bursty and high BER

conditions.
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