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Parallel Algorithms For Discrete Transforms and Wavelet Transforms
with their Applications

ZENG Yong-hong, MENG Xiang—jie, HE Lijun, LI Xiao-mei
(College of science, National Univ of Defense T echnology, Changsha 410073, China)

Abstract: The parallel row—<olumn method and the parallel polynomial transform algorithm are discussed. The
algorithms are analyzed with the LogP model. After detailed analysis of the structure of one-and two-dimensional
discrete wavelet transform, the paper proposes parallel algorithms for them. The algorithms need relatively small
amount of communication time and are suitable for MPP or workstation clusters. Programs are made for them.
Experiments on MPPs show that the algorithms are correct and high speedups are achieved. T he methods can also be
used for any kind of pyramid a Algorithm in signal processing.
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Tab.1 The runtime for 2D-DCT on YH- computer
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Tab.2 Computational results for parallel z— D wavelets

1 2 1 2
256% 256 1 0. 4585 0. 4585 1. 0000 1. 0000
256% 256 2 0.2321 0.2353 1.9754 1. 9486
256x 256 4 0. 1187 0. 1282 3. 8627 3.5764
512x 256 1 0.9091 0.9091 1. 0000 1. 0000
512% 256 2 0. 4590 0. 4599 1. 9806 1.9767
512x 256 4 0.2326 0. 2393 3.9084 3.7990

2048x 256 1 6. 6633 6. 6633 1. 0000 1
2048x% 256 2 3.0401 3.0316 2.1918 2.1979
2048x 256 4 0.9121 0.9186 7.3054 7.2538
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Tab.-3 Computational results for parallel 2= D wavelet packets

512 128 4 2. 094956 3.239984 80. 99960%
16 0. 992840 6. 836574 42.72859%
1 6. 988105 1. 000000 100%

256% 256 4 3.504525 3.009219 75.23048%
16 1.357171 7. 770490 48. 56556%
1 22. 082481 1. 000000 100%

1024x 128 4 6. 062259 3. 642616 91. 06540%
16 2.243121 9. 844534 61.52834%
1 13. 667693 1. 000000 100%

512% 256 4 6.001922 3.662109 91. 55272
16 2.234734 9. 835311 61.47070%
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