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Abstract

This paper presents the 3D wavelet based video compression system using quad-tree algorithm. The 3D
wavelet based video compression system removes the temporal correlation of the input sequences using the
motion compensation filter and decomposes the spatio-temporal subband using the spatial wavelet transform.
The proposed systemn allocates the higher bit rate to the low frequency image of the 3D wavelet sequences
and improves the 0.64dB PSNR performance of the reconstructed image in comparison with that of H263. In
addition to the limitation on the propagation of the motion compensation error by the 3D wavelet transform,
the proposed system progressively transmits the input sequence according to the resolution and rate scalability.
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Fig. 1. 3D wavelet based video compression system

2.1 Hierarchical Motion Estimation
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Table 1. Result of Carphone image (Average PSNR)

(a) 30kbps (10fps)

GOF GOF GOF
(4 frame) (8 frame) (16 frame)
Bit |PSNR| Bit |PSNR| Bit | PSNR
rate | (dB) | rate | (dB) | rate | (dB)
25%21.30(12.50%|18.9316.25%| 20.89
50%26.23] 50% [27.95} 50% | 30.46
75%127.83] 75% {29.93| 75% | 30.8
869%(28.19, 86% {30.16| 86% | 30.71
95%(28.14| 95% [30.29| 95% | 30.35

(b) 60kbps (10fps)

GOF GOF GOF
(4 frame) | (8 frame) (16 frame) .
Bit |PSNR Bit PSNR| Bit |PSNR
rate | (dB) | rate | (dB) | rate | (dB)
25%|24.66|12.509%125.3716.25%124.39
50%(29.75| 50% |32.36| 50% [33.24
75%(31.67| 75% [33.47| 75% |32.62
86%[31.80| 86% ([33.24| 86% |32.10
95%]31.78] 95% [32.47} 95% |31.41
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Table 1. Result of M&D image (Average PSNR)
(a) 30kbps (10fps)

GOF GOF GOF

(4 frame) | (8 frame) (16 frame)

Bit {PSNR Bit PSNR| Bit |PSNR
rate | (dB) | rate | (dB) | rate | (dB)
25%123.75(12.50%|22.20(6.25%|23.57
50%(27.83| 50% |31.26| 50% |33.31
75%|30.00( 75% |32.10] 75% [34.43
86%(30.40} 86% |33.10] 86% |34.62
95%130.96] 95% [33.22| 95% [34.54
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(b) 60kbps (10fps)
GOF GOF GOF
(4 frame) |(8 frame) (16 frame)
Bit | PSNR Bit PSNR| Bit {PSNR
rate| (dB) | rate | (dB) | rate | (dB)
25% 26.57 |12.50%{26.736.25%(26.07

50%{30.92 | 50% |35.08| 50% |36.38
75%(33.65| 75% [36.19| 75% |37.30
86%|34.23| 86% |36.74| 86% [36.17
95%|34.64 | 95% |36.61| 95% [35.97

W

(d) M&D (16frame)

(c) M&D (16frame)
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Fig. 7. Result of different bit rate allocated in the low
frequency domain
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