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A Fast Motion Estimation Algorithm for H.264/AVC

WANG Quan, CHENG Jia-li
(Research Institute of Computer Peripherals, Xidian University, Xi’ an 710071)

Abstract An improved EPZS (enhanced predictive zonal search) algorithm with direction-based search patterns and
adaptive motion estimation scheme selection based on prediction block type is presented in this paper. Utilizing high
special/temporal correlation of motions in video sequences and focusing on the interactions between motion estimation and
new coding tools such as multiple-references and prediction block types, the algorithm can obtain almost the same PSNR as
full search at very low computation cost. Compared with EPZS, it can considerably improve the speed of motion estimation,

and rate-distortion performance. Experiments verify the superiority of the proposed algorithm. Furthermore, the proposed

algorithm is robust and capable of generating a smooth motion vector field.
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Tab.1 Comparison of the proposed algorithm and FS

FS ARSI ME PSNR Hh g R

HREs 2] oP PSNRY AREES ME F& PSNRY EREES ME #& ity ko W
(dB) (kbps) I (s) (dB) (kbps) I (s) (%) (dB) (%)
Container_gcif 28 36.69 13.64 1 050 36.69 13.74 19.984 52 0.00 -0.73
{34 :10. 0 32 33.90 7.49 835 33.89 7.56 20.585 40 -0.01 -0.93
M 100 s 36 31.15 4.33 618 31.15 4.33 22.364 27 0.00 0.00
Silent_qcif 28 36.17 43.56 2529 36.17 43.99 48.947 51 0.00 -0.99
M4 :15.0 32 33.09 23.82 2 050 33.09 23.83 50.542 40 0.00 -0.04
3 200 s 36 30.57 12.76 1 657 30.56 12.86 52.765 30 -0.01 -0.78
Mobile_cif 28 34.89 2 002.21 26 160 34.88 2 009. 68 444.323 58 -0.01 -0.37
573 :30. 0 32 31.00 1 070. 86 21 258 30.99 1 074.44 452.900 46 -0.01 -0.33
i 300 s 36 27.67 530.31 19 973 27.66 533.48 461.652 42 -0.01 -0.60
Tempete_cif 28 35.44 1 496.34 18 430 35.44 1 501.50 352.394 51 0.00 -0.34
57 :30. 0 32 31.89 722.91 15 323 31.88 724.29 357.219 42 -0.01 -0.19
i 260 i 36 28.96 329.58 11 710 28.94 330.06 358.117 32 -0.02 -0.15
Bus_cif 28 35.40 1559.72 13 237 35.41 1 577.24 245.805 53 0.01 -1.12
{3 :30. 0 32 32.01 846.62 10 747 31.99 857.36 251.342 42 -0.02 -1.27
3k 150 i 36 29.04 444.26 8 699 29.03 452.97 257.069 33 -0.01 -1.96

®2 AXHKEEPLS BEiEmLLR
Tab.2 Comparison of the proposed algorithm and EPZS

EPZS A SO ME PSNR RS

Wi P 51 QP PSNRY L4 ME #& PSNRY L4 ME #& Hh E wH
(dB) (kbps) I (s) (dB) (kbps) i (s) (%) (dB) (%)

Foreman_qcif 28 36.30 51.18 37.871 36.31 51.34 33.127 14.3 0.01 -0.31
{3 :10. 0 32 33.43 27.11 37.103 33.41 27.39 32.556 14.0 -0.02 -1.03
M 100 g 36 30. 80 15.13 36.436 30.81 15.23 32.781 11.1 0.01 -0.66

News_qeif 28 37.04 30.93 52.404 37.05 30.92 46.946 11.6 0.01 0.03

{3 :10.0 32 33.68 18.00 55.815 33.66 17.97 47.525 17.4 -0.02 0.17
3 200 st 36 30.65 10.02 53.943 30.63 9.99 48.817 10.5 -0.02 0.30
Silent_qcif 28 36. 16 43.82 54.519 36.17 43.99 48.947 11.4 0.01 -0.39
Mmi#:15.0 32 33.11 23.84 54.850 33.09 23.83 50.542 8.5 -0.02 0.04

M 200 i 36 30.55 12.87 57.663 30.56 12.86 52.765 9.3 0.01 0.08
Mobile_cif 28 34.89 2 008.47 500.272 34.88 2 009. 68 444.323 12.6 -0.01 -0.06
i .30.0 32 30.99 1 073.22 506.049 30.99 1 074.44 452.900 11.7 0.00 -0.11

3 300 g 36 27.66 534.17 509.265 27.66 533.48 461.652 10.3 0.00 0.13
Tempete_cif 28 35.44 1 499.50 400.232 35.44 1 501.50 352.394 13.6 0.00 -0.13
5% :30. 0 32 31.88 723.95 406.336 31.88 724.29 357.219 13.7 0.00 -0.05
i 260 s 36 28.95 329.81 396.230 28.94 330.06 358.117 10.6 -0.01 -0.08
Stefan_cif 28 36.06 1 585.69 141.490 36.07 1 586.66 126. 694 11.7 0.01 -0.06
573 :30. 0 32 32.29 817.78 138.810 32.30 821.93 125.855 10.3 0.01 -0.51
M 90 i 36 29.17 411.22 141.382 29.15 411.78 126.566 11.7 -0.02 -0.14

Flower_cif 28 35.84 2 026.24 364.462 35.84 2 026.11 327.450 11.3 0.00 0.01
7% :30. 0 32 31.77 1 126.61 375.871 31.78 1127.32 341.747 10.0 0.01 -0.06
i 250 isi 36 28.24 590. 65 379.980 28.25 592.65 345.678 9.9 0.01 -0.34
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