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A Fast Adaptive Motion Estimation Algorithm Based on Direction Judgment

LI Yang-xi, LI Tao, MA Yi-de
( School of Information Science and Engineering , Lanzhou University, Lanzhou 730000 )

Abstract Motion estimation (ME) plays an important role in video coding system, since it could significantly affect the

output quality of an encoded sequence. This paper proposes a fast adaptive ME algorithm based on the judgment of the

predictive motion vector ( PMV ). This proposed algorithm takes advantage of the correlation of neighboring blocks to

adaptively decide the threshold for judging the stationary regions. And this algorithm sorts the PMV into several regions by

its direction and uses different search patterns, respectively. Compared with the former algorithm, this algorithm considers

the characteristic of different sequences and thus, it is more flexible than before. Experimental result shows that this

algorithm reduces computation complexity variously for different sequence under the premise that the PSNR does not lose.

Keywords motion estimation, adaptive threshold, judgment of stationary region, directional search pattern
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Tab.1 comparison of PSNR under different thresholds

Hify . dB
I3 &
0 128 256 384 512 640 768 896 1024
Claire 43.49 43.48 43.43 43.45 43.38 43.38 43.40 43.36 43.29
Container 37.39 37.39 37.39 37.38 37.38 37.40 37.41 37.42 37.38
Foreman 40. 60 40. 60 40. 62 40. 59 40. 57 40. 51 40. 37 40. 18 40. 06
Carphone 43.36 43.36 43.35 43.33 43.29 43.23 43.17 43.11 43.06
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Fig. 1 Neighboring blocks of current block
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Tab.2 Comparison of PSNR by different algorithms

A . dB
P51 AR AL R MVFAST ASCRE LR L MVFAST
Claire 38.90 38.80 38.81 38.82 -0.08 0.01
News 36. 10 36.06 36.03 36. 07 -0.03 0.04
Container 35. 68 35.68 35.67 35. 65 -0.03 -0.02
Salesman  35.23 35.24 35.24 35.26 0.03 0.02
Foreman  34.81 34.79 34. 80 34.85 0.04 0.05
Carphone  35.96 35.97 35.98 35.95 -0.01 -0.03
Football ~ 37.40 37.34 37.37 37.44 0.04 0.07
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Tab.3 Comparison of search point by different algorithms

He3E MVFAST

F3 SR EIBUR MVFAST ASUH % (%)
Claire 43 016 589 548 559 129 899 119 778 7.79
News 31912 056 396 234 157 239 117 278 25.41
Container 32 235 489 388 467 153 270 147 269 3.92
Salesman 48 083 706 578 376 254 339 204 966 19. 41
Foreman 42 800 967 775 431 408 161 271 139 33.57
Carphone 40 860 369 633 915 345 724 198 192 42.67
Football 37 518 228 1 265 616 637 704 408 091 36.01
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