H3E FEI0H it B Ml I % 2008 ££ 5 A
\ol.34 No.10 Computer Engineering May 2008

- BB ANMNE - TEHE: 1000—3428(2008)10—0218—03  ICERARIRED: A HES%EE: TP30L

H.264

( 710071)

H.264

H.264 JM9.6 UMHexagonS
60%

Fast Multi-frame Motion Estimation Algorithm Based on H.264

SHI Ying-bo, WU Cheng-ke
(National Key Lab on Integrated Service Networks, Xidian University, Xi’an 710071)

Abstract This paper proposes a novel fast multi-frame motion estimation algorithm based on H.264. The proposed algorithm can reduce the
computational complexity by predic the initial search point prediction of the reference frames and extending the diamond search to multiple
reference frames. Experimental results show that the algorithm can decrease the encoding time by 60% while maintaining nearly unchanged PSNR
of pictures and bit rate compared to the fast motion estimation algorithm named UMHexagonS in H.264 reference software JM9.6.
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CABAC

64 Kb/s(QCIF) 128 Kb/s(CIF)

IPPP 100
16 1/4 7 5
10 fps
1 UMHexagonS FastFS
FastFS
PSNR 0.1dB PSNR
1%
FastFS
13%
1
(Kbs™) PSNR/dB s
FastFS UMHex FastFS UMHex FastFS UMHex

Container QCIF 64.05 64.08 64.12 42.41 4236 42.34 2.26 0.47 0.17
Akiyo  CIF 128.04 127.92 127.98 4449 4448 4447 921 210 0.77
Silent QCIF 64.11 64.08 64.16 41.54 4151 4148 222 055 021

Foreman CIF 128.13 128.12 128.25 36.80 36.77 36.72 9.60 3.18 1.34
Football QCIF 64.10 64.10 64.20 30.12 30.08 30.03 2.41 1.05 0.45
Mobile CIF 128.13 128.18 128.34 28.44 28.40 28.34 9.17 341 147

UMHexagonS

1/3
UMHexagonS

UMHexagonS

H.264

JM9.6
UMHexagonS

[1] Wiegand T, Sullivan G J, Bjontegaard G, et al. Overview of the
H.264/AVC Video Coding Standard[J]. IEEE Trans. on Circuits and
Systems for Video Technology, 2003, 13(7): 560-576.

[2] Zhu Shan, Ma Kaikuang. A New Diamond Search Algorithm for Fast
Block-matching Motion Estimation[J]. IEEE Trans. on Image
Processing, 2000, 9(2): 287-290.

[3] Chen Zhibo, Zhou Peng, He Yun. Fast Integer Pel and Fractional Pel
Motion Estimation for JVT[C]//Proc. of the 6th Meeting on Joint
Video Team(JVT) of ISO/IEC MPEG & ITU-T VCEG. Awaji,
Island, JP: [s. n.], 2002-12.

[4] Ting C W, Po L M, Cheung C H. Center-biased Frame Selection
Algorithm for Fast Multiple-Frame Motion Estimation in
H.264[C]//Proc. of IEEE International Conference on Neural
Networks and Signal Processing. Nanjing, China: [s. n.], 2003.

[5] H.264 Reference Software. JM9.6[Z]. (2005-06-30). http://iphome.
hhi.de/suehring/tml/download/old_jm/jm96.zip.

[6] Ma Kaikuang, Qiu Gang. An Improved Adaptive Rood Pattern
Search for Fast Block-matching Motion Estimation in JVT/
H.26L[C])//Proc. of IEEE International Symposium on Circuits and
Systems. Bangkok, Thailand: [s. n.], 2003: 708-711.

( 206 )
osV
2(b) DN
2(d) 200)  2(d) oSV
DN

[1] Meyer Y. Oscillating Patterns in Image Processing and Nonlinear
Evolution Equations[M]//University Lecture Scries. Boston, USA:
American Mathematical Society, 2001.

[2] Vese L A, Osher S J. Modeling Textures with Total Variation
Minimization and Oscillating Patterns in Image Processing[J].
Journal of Scientific Computing, 2003, 19(11): 553-572.

—220—

[3] Osher S, Sole A, Vese L. Image Decomposition and Restoration
Using Total Variation Minimization and the H* Norm[J]. Journal of
Multiscale Modeling and Simulation, 2003, 1(3): 349-370.

[4] Le T, Vese L. Image Decomposition Using the Total Variation and
div(BMO)[J]. Journal of Multiscale Modeling and Simulation, 2005,
4(2): 390-423.

[5] Aujol J F, Aubert G, Blanc-Feraud L, et al. Image Decomposition:
Application to Textured Images and SAR Images[R]. INRIA,
Technical Report: 13S/RR-2003-01-FR, 2003.

[6] Chambolle A. An Algorithm for Total Variation Minimization and
Applications[J]. Journal of Mathematical Imaging and Vision, 2004,
20(1/2): 89-97.

[7] Ekeland I, Temam R. Convex Analysis and Variational Problems [M].
Amsterdam, Netherlands: North-Holland Publishing Co., 1976.

[8] Chambolle A, Lions P. Image Recovery via Total Variation
Minimization and Related Problems[J]. Numer. Math., 1997, 76(2):
167-188.

[9] Chen Yunmei, Levine S, Rao M. Variable Exponent, Linear Growth
Functionals in Image Processing[J]. SIAM Journal on Applied
Mathematics, 2006, 66(4): 1383-1406.



