DB ris

== 07-32-6-04 24183 =5%] °07-6 Vol. 32 No. 6

Intra-mode Decision Algorithm for Fast Encoding
of H.264/AVC Video
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ABSTRACT

For the improvement of coding efficiency, the H.264 standard uses new coding tools such as VBS, 1/4-pel
accurate ME, multiple references, intra prediction, loop filter, etc. Using these coding tools, H.264 has achieved
significant improvements from rate-distortion point of view compared to existing standards. However, the encoder
complexity is greatly increased due to these coding tools. We focus on the complexity reduction method of
intra-mode decision. Our algorithm first restricts selective prediction modes of intra4x4 using a simple
preprocessing. The prediction modes of intra4x4 are used for restricting those of the other inter-modes.
Simulation results show that the proposed method outperforms other conventional methods and save about 82%

of total encoding time.
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Table 1. Prediction modes of Chromalntra8x8(Apmode),
Intral6x16(Bpmode), and Intra4x4(Cpmode)

i Apmode Bpmode Cpmode

0 DC Vertical Vertical

1 Horizontal Horizontal Horizontal

2 Vertical DC DC

3 Plane Plane Diag.-downleft
4 - - Diag.-downright
5 - - Vert.-right

6 - - Hor.-down

7 - - Vert.-left

8 - - Hor-up
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+ CODEC: JVT Model (IM10.1)

+ Operating System: Window XP Professional
+ CPU: Intel Pentimum-IV

* Memory: 1,024 MB

* Quantization Parameter: 20~30

+ Rate-Distortion Optimization: used
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Table 3. Comparison of PSNR(dB) for QP=28 according to the use of RDO

size sequences RDOptimization = ON RDOptimization = OFF
JVT Park’s Pan’s Proposed JVT Park’s Pan’s Proposed
akiyo 38.93 38.92 38.87 38.96 38.83 38.83 38.82 38.83
QCIF carphone 38.13 38.06 38.08 38.07 37.96 37.97 37.95 37.97
claire 40.82 40.70 40.78 40.76 40.70 40.62 40.66 40.66
coastguard 35.50 35.44 35.45 35.44 35.35 35.30 35.33 35.33
news 38.95 38.91 38.92 38.92 38.80 38.74 38.79 38.78
CIF silent 36.36 36.32 36.33 36.32 36.24 36.19 36.22 36.22
stefan 37.14 37.04 37.04 37.03 36.77 36.76 36.77 36.77
table 35.20 35.10 35.09 35.07 35.01 34.97 34.98 34.97
591

www.dbpia.co.kr



Al8F3] =] *07-6 Vol. 32 No. 6

E 4. Bxrzedoldr] BESRS 12 AFselae o] Add vlEge] vla
Table 4. Comparison of relative bitrates when bitrate from reference software is normalized

X RDOptimization = ON RDOptimization = OFF
Siee Sl VT Park’s Pan’s Proposed IVT Park’s Pan’s Proposed
akiyo 1.000 1.074 1.014 1.029 1.000 1.124 1.011 1.016
QCIF carphone 1.000 1.080 1.008 1.025 1.000 1.179 1.003 1.011
claire 1.000 1.103 1.025 1.044 1.000 1.049 1.008 1.015
coastguard 1.000 1.019 1.006 1.016 1.000 1.104 1.003 1.008
news 1.000 1.056 1.020 1.035 1.000 1.127 1.015 1.022
CIF silent 1.000 1.051 1.015 1.029 1.000 1.104 1.010 1.017
stefan 1.000 1.040 1.015 1.024 1.000 1.131 1.011 1.014
table 1.000 1.012 1.005 1.009 1.000 1.028 1.000 1.001
5. A3t gEtele 289 Fhell thsle] RDOE ARgolel whe AA 353} A7k (sec)®] H]aL
Table 5. Comparison of total encoding time(sec) for QP=28 according to the use of RDO
. RDOptimization = ON RDOptimization = OFF
S1ze el VT Park’s Pan’s Proposed VT Park’s Pan’s Proposed
akiyo 1.000 0.224 0.390 0.201 1.000 0.714 0.732 0.668
QCIF carphone 1.000 0.213 0.369 0.180 1.000 0.710 0.704 0.655
claire 1.000 0.189 0.336 0.156 1.000 0.734 0.759 0.714
coastguard 1.000 0.185 0.340 0.167 1.000 0.736 0.736 0.687
news 1.000 0.219 0.329 0.181 1.000 0.730 0.729 0.679
CIF silent 1.000 0.217 0.336 0.184 1.000 0.723 0.727 0.680
stefan 1.000 0.213 0.332 0.189 1.000 0.731 0.735 0.690
table 1.000 0.185 0.324 0.158 1.000 0.740 0.745 0.698
ZuEd 2003.
(5] Yu-Wen Huang, Bing-Yu Hsieh, Tu-Chih
(1) JVT GO50rl, “Draft ITU-T recommendation Whang, Shao-Yi Chien, Shyh-Yih Ma,
and final draft international standard of joint Chun-Fu Shen, Liang-Gee Chen, “Analysis
video specification (ITU-T Rec. H.264/ISO/IEC and Reduction of Reference Frames for
14496-10 AVC),” May 2003. Motion Estimation in MPEG-4 AVC/JVT/H.264,”
(2] Thomas Wiegand, Gary J. Sullivan, “Overview Acoustics, Speech, and Signal Processing,
of the H.264/AVC Video Coding Standard,” IEEE International Conference on, vol. 3 pp.
IEEE Trans. Circuits and Systems for Video 145-148, April 2003.
Technology, vol. 13, pp. 560-576, July 2003. (6] Jun-Sung Park and Hyo Jung Song,
(3] Thomas Wiegand, Heiko Schwarz, Anthony “Selective Intra Prediction Mode Decision
Joch, Faouzi Kossentini, Rate-Constrained for H.264/AVC Encoders,” Trans. on Computing
Coder Control and Comparison of Video and Technology, vol. 13 pp. 51-55, May
Coding Standard,” IEEE Trans. Circuits and 2006.
Systems for Video Technology, vol. 13, pp. [7) Feng Pan, Xiao Lin, Susanto Rahardja,
688-703, July 2003. Keng Pang Lin, Z.G. Li, Dajun Wu, and Si
(4) Peng Yin, Hye-Yeon Cheong Tourapis, Wu, ‘Fast Mode Decision Algorithm for
Alexis Michael Tourapis, Jill Boyce, “Fast Intraprediction in H.264/AVC Video Coding,”
Mode Decision and Motion Estimation for Trans. on Circuit and Systems for Video
IVT/H.264," Image Processing, 2003 International Technology, vol. 15, no. 7 pp. 813-822, July 2005.
Conference on, vol. 3 pp. 853-856, Sept. (9] JVT Model downloaded form http://bs.hhi.de/
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suehring/tml/download/jm101.zip, accessed 2006.

(10) ¥A4v], #AAZ, 43, "H264/AVC H-33}
7loll gk &l me AA due|E ¢F
= 52188 =X, vol. 30, no. 3C, pp.
133-140, 2005.
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