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A Fast Efficient Partial Distortion Search Algorithm
for Block Motion Estimation

LI Zi-yin, ZHU Shan-an
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027)

Abstract Under the prerequisite of assuring image quality close to full search algorithm (FS), a fast efficient search
algorithm—partial distortion search algorithm for block motion estimation based on predictive motion vector field( PMVPDS)
is proposed in order to reduce the computational complexity of existent partial distortion algorithms. PMVPDS takes
advantages of the adjustable partial distortion criterion (APDC) proposed in this paper, predictive motion vector field
technique and half-stop technique to find suited points quickly. Simulation results demonstrate that PMVPDS provides about
2 ~7 and 0.6 ~ 3 times speedup respectively, and achieves better PSNR performance compared to the normalized partial

distortion search algorithm (NPDS) and the progressive partial distortion search algorithm (PPDS). Moreover, the image

quality and search speed of proposed PMVPDS algorithm are adjustable.
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Tab.1 Median-biased characteristic of motion vectors

W51 BHEBETPH BHXEST P RKRE
(CIF #3X) BHI(%) BB ER R LB (% )
Container 99.6 99.8
Hall Monitor 97.8 98.5
Akiyo 99.1 99.4
M&D 91.3 94.6
News 93.5 95.9
Silence 87.6 93.3
Coastguard 83.1 89.6
Foreman 67.3 78.4
Tennis 72.7 89.8
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Fig.2 Search process of PMVPDS algorithm
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Tab.2 Computational Complexity and Average PSNR of FS, NPDS, PPDS and PMVPDS

W5 (B X) Hi B4 %E /W e/ BAL Bit K FS i (£%) FH{E4 L (dB)

FS 52870 105 534 206 158 610 1.00 36.63

Hall Monitor NPDS 5085 10171 540 15796 9.04 35.88
(CIF) PPDS 2239 4477 585 7301 20.72 35.70
PMVPDS 685 1370 108 2163 72.33 36.34

FS 52870 105 534 206 158 610 1.00 35.35

Silent Voice NPDS 4308 8616 492 13416 10.82 34.72
(CIF) PPDS 1633 3266 526 5425 28.24 34.53
PMVPDS 1069 2137 175 3381 45.91 35.15

FS 52870 105 534 206 158 610 1.00 29.74

Table Tennis NPDS 4234 8293 510 13037 11.17 28.65
(SIF) PPDS 2614 5050 524 8188 18.37 28.55
PMVPDS 1258 2517 190 3965 39.00 29.46
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(a) PMVPDS & 3 (b) NPDS B ¥:
&l 3 Table Tennis 4% 60 @ 59 & E &

Fig. 3 Frame 60 reconstructed image of Table Tennis sequence

(a) PMVPDS & 3 (b) NPDS &=
& 4 Hall Monitor 55 100 i EE K&

Fig.4 Frame 100 reconstructed image of Hall Monitor sequence

(a) PMVPDS B ¥ (b) NPDS B
B 5 Silent Voice 55 100 i i E 2 K&

Fig.5 Frame 100 reconstructed image of Silent Voice sequence
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Fig.6 Frame-based PSNR performance of FS,NPDS,PPDS
and PMVPDS in Hall Monitor
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Fig.7 Frame-based PSNR performance of FS NPDS,
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