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Abstract

This thesis deals with wavelet transforms for image coding. Following a brief theoretical introduction about wavelet transforms and their relation to filter banks, an analysis is made of the influence of several wavelet transform parameters on both the theoretical and subjective performances of wavelet transforms in image coding schemes. The theoretical performance is assessed assuming a first order Gauss-Markov process, while the subjective analysis is carried out through tests on a number of human viewers. It is shown that features which are classically considered in both the wavelet transforms and the filter banks literature show little correlation with either the theoretical or subjective performances. However, it is also shown that the shape of the synthesis wavelet, which reflects visibility of the coding errors is the only isolated feature which shows significant correlation with the subjective performance of wavelet transforms.

After a review of coding methods of wavelet transform coefficients, the requirements for ``good'' wavelet transform coders are studied, and it is shown that coding methods that successively refine the wavelet coefficients have potential to satisfy these requirements. A well known successive approximation scalar quantisation scheme for wavelet coefficients is analysed, and, based on this analysis, a successive approximation vector quantisation scheme for wavelet coefficients is developed. It is shown that codebooks based on regular lattices are a good choice for such a scheme, achieving very good rate-distortion results for still image coding.

Finally, a study of the aliasing problem in wavelet transform coding is carried out, and it is shown that discrete cosine transform coding of wavelet coefficients is an effective way of performing aliasing cancellation with the least possible amount of information. Based on this fact, an efficient method for progressive transmission of high resolution still images at a rate of 64kbit/s using a combination of an H.261 coder and wavelet transforms is devised.
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