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( High Bit-Rates Quantization of the First-Order Markov Process Based
on a Codebook-Constrained Sample-Adaptive Product Quantizers )
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Abstract

For digital data compression, the quantization is the main part of the lossy source coding. In order to improve the
performance of quantization, the vector quantizer(VQ) can be employed. The encoding complexity, however, exponentially
increases as the vector dimension or bit rate gets large. Much research has been conducted to alleviate such problems of
VQ. Especially for high bit rates, a constrained VQ, which is called the sample-adaptive product quantizer(SAPQ), has
been proposed for reducing the hugh encoding complexity of regular VQs. SAPQ has very similar structure as to the
product VQ(PQ). However, the quantizer performance can be better than the PQ case. Further, the encoding complexity
and the memory requirement for the codebooks are lower than the regular full-search VQ case. Among SAPQs, 1-SAPQ
has a simple quantizer structure, where each product codebook is symmetric with respect to the diagonal line in the
underlying vector space. It is known that 1-SAPQ shows a good performance for iid. sources. In this paper, a study on
designing 1-SAPQ for the first-order Markov process. For an efficient design of 1-SAPQ, an algorithm for the initial
codebook is proposed, and through the numerical analysis it is shown that 1-SAPQ shows better quantizer distortion than
the VQ case, of which encoding complexity is similar to that of 1-SAPQ, and shows distortions, which are close to that
of the DPCM(differential pulse coded modulation) scheme with the Lloyd-Max quantizer.
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