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A Fast Multiresolution Motion Estimation Algorithm in the
Adaptive Wavelet Transform Domain
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Abstract

Wavelet transform has recently emerged as a promising technique for video processing applications due to its flexibility in
representing non-stationary video signals. Motion estimation which uses wavelet transform of octave band division method is
applied in many places but if motion estimation error happens in the lowest frequency band. motion estimation error is
accumulated by next time step and there has the problem that time and the data amount that are cost in calculation at each
steps are increased. On the other hand. wavelet packet that achieved the best image quality in a given bit rate from a
rate-distortion sense is suggested. But, this method has the disadvantage of time costs on designing wavelet packet. In order to
solve this problem we solved this problem by introducing Top_ down method. But we did not find the optimum solution in a
given bit rate, That image variance can represent image complexity is considered in this paper. In this paper. we propose a fast
multiresolution motion estimation scheme based on the adaptive wavelet transform for video compression,
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Table 1. Statistical property of each bands in octave tree structure

e | o Lena Girl Cronkite
oy 24 gy 24t " 24
LL 98.5 23638 738 4295 88.2 21720
3 HL 00 1315 0.1 398 -0.2 70.0
LH -0.2 B9 -0.19 64.1 06 30.1
HH -0.1 315 01 17.4 0.0 104
HL 0.1 80.1 0.0 188 -0.0 192
2 | LH -04 318 0.0 3.2 03 147
HH -0.1 26.3 00 6.8 00 2.1
HL 0.0 9.7 0.0 76 0.0 1.3
| LH -04 31 0.0 12,1 0.0 19.0
HH 0.0 18.8 0.0 32 0.0 02

25, Yol Hzlez 2lE Lena Haet
Fig. 5. Divided Lena image by wavelet packet
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Table 2. Average PSNR based on threshold
(EHgl : dB)
hreshold
fest 40 80 100 120
Y=42.4
Akiyo U=476 Y=422 Y=419 Y=410
V=504
Y=326
Claire U=421 Y=332 Y=332 Y=332
V=435 :
Y=283
Carphone U=405 Y=282 Y=282 Y=282
V=418

H 3 7|EY gn HMiokE ekol vl (Threshold=40)
Table 3. Comparison the existing method with the suggested method
(Threshold = 40)

(49 : dB)
M e | owas | wag
test image

Y=443 Y=404 Y=424 Y=443

Akiyo U=515 U=416 U=476 U=476
V=531 V=504 V=504 V=504

Y=401 Y=311 Y=326 Y=452

Claire U=432 U=421 U=421 U=421
V=449 V=435 V=435 V=435

Y=305 Y=252 Y=283 Y=299

Carphone U=40.4 U=405 U=405 U=40.5
V=433 V=48 V=418 V=438
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Fig. 17. Original Carphone image Fig. 18. Compensated Carphone image Fig. 19. Divided image by wavelet packet
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