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Fast Motion Estimation Algorithm in H.264/AVC

DUAN Qing-ging, SONG Xue-rui
(College of Information Science and Engineering, Central South University, Changsha 410083)

Abstract The latest video coding standard proposes a simple yet efficient hybrid FME scheme based on the existing UMHexagonS scheme. This
paper introduces this new fast search algorithm. Some improved schemes are proposed based on the study and analysis of the advantages of
simplified UMHexagon$ algorithm, such as introduces more early terminate criterions, further division to the motion type, adoptes directional search
patterns for different blocktype adaptively, etc. Experimental results show that the improved strategies can reduce about 8%~10% of motion
estimation time, while the R-D performance and bit rate are almost the same as simplified UMHexagon$S algorithm.
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min_mcost <
(ConvergeThreshold >> blocktype _ shiftfactor[blocktype]) (3) 1
(blocktype ==1& &min _mcost <
(CrosssearchThreshold1 >> blocktype _ shiftfactor[blocktype])) (4) (2)
(min_mcost < (CrosssearchThreshold 2 >> 5
blocktype _ shiftfactor[blocktype])) (5) (3)
16x16 (skip), 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4
blockype_shiftactor[8] ={0,0,1,1,2,3,3,1} 4)

CrossSearchThresholdl = 800, CrossSearchThreshold2=
7 000, ConvergeThreshold =1000
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Name Value Name Value
ProfileIDC 66 LevelIDC 30
UseHadamard ON SearchRange 32
NumberReferenceFrames 3 SymbolMode CAVLC
RDOptimization 1 FramesToBeEncoded 30
FrameRate 30 FrameSkip 0
QP 28 GOP structure IPPP
30
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Improved SUMHS SUMHS
/ I (%
) s s s "
Silent_qif 70765  2.329 72455 2558  -2.33  -8.95
Mother_cif 203.126  8.563  212.017  9.418 420  -9.07
Foreman_cif 250.111  12.634  256.657 14133  -2.33  -10.61
Mobile_cif 441456  11.005 472724  17.598  -6.15  -37.46
coastguard_gqcif 79.136 3.056 82.419 3.759 -3.98  -18.70
Flower 397551 11678 415332 16.905  -4.28  -30.92
3
Improved SUMHS/(Kb-s*) SUMHS/(Kb-s™) 1(%)
Silent_qcif 114.32 113.92 +0.350
Mother_cif 150.54 150.59 -0.027
Foreman_cif 462.10 460.19 -0.020
Mobile_cif 1925.69 1920.40 +0.275
coastguard_gcif 232.90 232.37 +0.228
Flower 1681.12 1681.11 0.000
4
Improved SUMHS/  SUMHS/
PSNR/dB (Kb-s) (Kb's™) 1(%)
Y 36.15 36.15 0.000 0
Silent_qcif u 39.05 39.06 -0.0250
Y% 40.04 40,07 -0.074 0
Y 39.35 39.34 +0.025 0
Mother_cif u 43.47 43.47 0.0000
\Y 44.48 44.47 +0.022 0
Y 36.98 36.98 0.0000
Foreman_cif U 40.87 40.87 0.000 0
\Y 43.78 43.78 0.000 0
Y 34.30 34.30 0.000 0
Mobile_cif u 36.51 36.51 0.000 0
Y 36.30 36.29 +0.028 0
Y 34.18 34.18 0.000 0
coastguard_qcif U 44.17 44.18 -0.022 6
\ 44.97 44.99 -0.044 0
Y 35.31 35.32 -0.0280
flower u 37.26 37.27 -0.0270
\Y 38.36 38.37 -0.026 0
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