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Optimization and Improvement of Motion Estimation UMHexagonS Algorithm in H. 264

Ren Keqgiang , Lin Fangming
(School of Information Engineering, Jiangxi University of Science and Technology., Ganzhou, 341000, China)

Abstract: Aiming at the existing problem of UMHexagonS algorithm in H. 264, an improved fast motion
estimation algorithm is proposed. The algorithm enhances the coding efficiency by optimizing the detec-
tion sequence of initial prediction motion vector(MV) according to the possibility of initial prediction MV
becoming the best point, then an improved 5X 5 spiral global search pattern is designed to reduce the
search points of pattern, and an early termination technique for sub-macro block is proposed for further
reducing the computation of motion estimation. The experimental results show that, with only negligible
change of encoding performance, the improved algorithm can effectively reduce the motion estimation
time and enhance the coding efficiency, and it can suit for video sequence of different motion intensities.

Key words: motion estimation; 5X5 spiral global search; initial prediction ; early termination technique
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Tab.1 Comparison of experimental results

Ve 5 24 PSNR(Y) / dB APSNR(Y) / Br/ (kbe«s™") ABr / MET / s AMET/
UMH 3 AR dB  UMH 5k AXH % % UMH §i3% ACiik %
Coastguard ~ 34.03 34.02 —0.01 246.76 247. 84 +0. 44 103. 269 72.057 —30.22
Mobile 33.41 33.39 —0.02 431.52 433.03 +0.35 85.731 61.532 —28.23
Football 36. 47 36. 44 —0.03 1511.83 1520.35 +0.56 612.870  414.643 —32.34
Foreman 36.51 36. 48 —0.03 132. 49 133. 61 +0.85 81.862 55.776  —31.87
Bus 34.69 34.67 —0.02 1139.27 1 146.53 +0. 64 518. 447 375.208 —27.63
Akiyo 38. 36 38.35 —0.01 31.16 31.28 +0. 39 64.294 50.387 —21.63
News 38. 24 38.21 —0.03 216.21 217.12 +0. 42 178. 301 132.760 —25.54

2 A SCHGH J5 58 CHRE15, 16 143 3 %) UMHexagonS 552 U RCR 19 L8 . 5 UMHexagonS
A E L SCERL15 R PSNROY) SE 3820 0. 027 dB, Br SE¥ 880 1. 07 % , MET F#/f% 8. 66 % ~30. 88% ,
SERE D 21,93 % 5 Sck[16 189 PSNROY) SE #4938 /0 0. 002 dB, Br #4380 1. 30% , MET [ 7. 58 %
~27.88% Al g/ 17,93 % 5 A LA P PSNROY) - 213870 0. 021 dB, Br SE-¥ 340 0. 52% . MET
FEAIG 21. 63 %0 ~32. 34 % F ¥ u g 2> 28.21% . A LLE Y AR SCHE L O PEREME T SCRR[15. 16 1, 485 i J2& X
15 2 e N8 Ty 5 B g i O R W A T SCiRL15,16 ]
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Tab.2 Comparison of improvement effect

Fe 3 APSNR(Y)/ dB ABr/ % AMET/ %
EA s Ascsy k15 SCRC16] AScsrs: scEkl15] scmkl16] ASCHE R SCRL15] SCHk(16]
Coastguard  —0.01 — —0.01 +0. 44 — +1.84 —30. 22 — —25.73
Mobile —0.02 —0.03 +0.02 +0. 35 +2.81 +0.53 —28.23 —30.88 —18.46
Football —0.03 — —0.03 +0.56 — +2.07 —32. 34 — —27.88
Foreman —0.03 —0.06 — +0. 85 +0. 05 — —31.87 —26.25 —
Bus —0.02 — —0.02 +0. 64 — +1.38 —27.63 — —19.63
Akiyo —0.01 +0.01 +0.01 +0. 39 +0. 34 +0.47 —21.63 —8.66 —8.32
News —0.03 — +0.02 +0.42 — +1.52 —25.54 — —7.58
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Fig. 5 Comparison of R-D curve for Forman sequence  Fig. 6 Comparison of R-D curve for Mobile sequence
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