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RESEARCH ON A NOVEL 3D-DWT-SPIHT CODING BY
ALTERNATE GROUPS OF ORIGINAL AND
RESIDUAL ERROR FRAME

HU Jia, DING Wen-Qi, ZHANG Li-Ming, HU Bo
( Department of Electronic Engineering, Fudan University, Shanghai 200433, China)

Abstract: An improved method that uses 3D-DWT-SPIHT in original video group and residual error group alternatively was
proposed. In addition, the multi-wavelet bases were combined in time domain. The proposed method reduces coding latency
time and releases memory requirement, and improves both compression efficiency and reconstructive image’ s quality, espe-
cially to the video sequences with complicated background. Simulation results show that, in the case of equal compression
ratio and metmory space, our method has higher quality ( PSNR above 1dB) than available methods. It is still slightly better
than others’ , when memory is reduced to half. ’

Key words:three dimension wavelet transform ( 3D-DWT); three dimension set partitioning in Hierarchical tree (3D-
SPIHT) ; the set partitioning in Hierarchical tree for three dimension wavelet transform(3D-DWT-SPIHT) ; GOF( Group O

Frame) ; group of residual error frame
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Fig.1 3D-DWT-SPIHT sysiem block diagram
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Fig.2 3D-DWT and node relationship sketch map
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Table 1 Multi-wavelet bases method comparison with
documents
CR =100 CR =200 CR =400
SCHRLS IR ik 39.46 36. 53 32.18

CHER( 8] M B 40. 03 38.46 36.32
BRSNS/ NEZERY T EE  40.30 38.78 36.55

R2 MESHREMBIEAESE]7] LB (PSNR)

Table 2  Alternate video and residual frame method comparison with [7]

gl CR B WALEES Bef 1] 480 2/ I RE RO S5 58 IR G PR ZCH
MissA 102. 4884 39.9724 40. 1963 39.9823
219.4471 38.2224 38.4250 38.2830
501.7708 35.7607 35.7912 35. 7556
Claire 59.9943 41.8048 41.9986 42.7040
113.2031 38.1878 38.2473 39.4567
226. 0669 34.9302 34.7271 36. 1067
Salesman 24.3697 36.4545 36.5591 37.7339
52.7924 32.9131 32.9090 33.9789
136. 6277 29.6187 29.5543 30.3150
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