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Improved Listless SPIHT Based Image Compression Algorithm
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Abstract The algorithm of Set Partitioning in Hierarchical Trees (SPIHT) is well known for its simplicity and efficiency. However, the use
of three lists (LSP, LIP and LIS list) requires a high, variable and data dependant memory. Besides this, a repeated scanning also reduces
the algorithm’s efficiency to make it difficult for the SPIHT algorithm to be implemented in a hardware platform, especially for low memory
and real time applications. In order to solve this problem, a modified listless SPIHT based algorithm is proposed in this paper. Firstly, the
state mark matrixes are used to replace three lists (LSP, LIP and LSP list) for the significant information, and the modified SPIHT algorithm
saves memory and avoids the dynamic memory management. The use of the maximum value array and the number of the maximum output
bits also reduces the degree of scanning in the sorting pass and enhances the algorithm’s efficiency. Secondly, in the modified SPIHT
algorithm a new test is added for the type A set to optimize the output bit stream, which improves the algorithm’s performance.
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Table 2 Performance comparison between the modified
algorithm and the original SPIHT
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Fig. 1 Space orientation tree structure for
wavelet coefficient
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