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A Fast Half-pixel Motion Vector Search Algorithm
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Abstract Half-pixel motion search is growing in importance for the whole coding process due to the adoption of fast integer
pixel search algorithms. A minimal matching error direction prediction-based fast half-pixel motion vector search algorithm
is proposed in this paper to reduce computation load of half-pixel search. Based on the single peak characteristic of half-
pixel error matching function inside search area, the minimum matching distortion direction is predicted and possible half-
pixel candidate positions with minimum matching distortion are selected based on SAD values comparison results of four
integer-pixel points around integer-pixel motion vector. The experimental results reveal that, to all kinds of video

sequences, the proposed algorithm can obtain almost the same video quality as that of the half-pixel full search algorithm

while reducing at least 66% computation cost.
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Fig.1 Distortion matching surfaces for different search window
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Tab.1 The half pixel search area with single peak feature
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Wik 5 =3 4 HR(%)
34
Akiyo 150246 147917 98.45
Mother&Daughter 147825 143198 96.87
Coastguard 129842 120441 92.76

Foreman 136 546 119272 87.35
Stefan 136 858

Mobile Calendar 145613

111799 81.69
115 645 79.42
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Fig.2 The positions of integer-pixels and half-pixels
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Tab.2 Half-pixel points needing search
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Tab.3 Comparison of FHPMVS algorithm and HPFS algorithm
B i
WIS 5% wxsk  Emwm T ORRE pgpep)  RBTEH

(%) (Bytes)

Aki HPFS 497357 276471 099 0.000 40.392 84571

iyo
Y FHPMVS 2471782 84 328 507 69.498 40.340 84161
HPFS 477318 265636 016 0.000 36.200 83138
Mother&Daughter

FHPMVS 239589 80 824 457 69.573 36.130 83789

HPFS 474 669 264708 767 0.000 29.331 85855

Coastguard

FHPMVS 255252 85012 560 67.884 29.261 85461

HPFS 471427 265 850 604 0.000 33.528 82237

Foreman

FHPMVS 286134 89123 832 66.476 33.498 81976

Stef HPFS 456272 254453213 0.000 26.832 79 450

tefan

FHPMVS 242526 80 345 844 68.424 26.743 79 560

HPFS 404 554 223831318 0.000 23.765 84682
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FHPMVS 183315 64 843 361 71.030 23.770 84985
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