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Abstract

H.264/AVC uses variable block sizes to achieve significant coding gain. It has 7 different coding modes having different
motion compensation block sizes in Inter slice, and 2 different intra prediction modes in Intra slice. This fine-tuned new
coding feature has achieved far more significant coding gain compared with previous video coding standards. However,
extremely high computational complexity is required when rate-distortion optimization (RDO) algorithm is used. This
computational complexity is a major problem in implementing real-time H.264/AVC encoder on computationally constrained
devices. Therefore, there is a clear need for complexity reduction algorithm of H264/AVC such as fast mode decision. In
this paper, we propose a fast mode decision with early P8x8 mode rejection based on block size activity using large
block history map (LBHM). Simulation results show that without any meaningful degradation, the proposed method
reduces whole encoding time on average by 53%. Also the hybrid usage of the proposed method and the early SKIP mode
decision in H.264/AVC reference model reduces whole encoding time by 63% on average.

Keywords : fast mode decision, rate distortion optimization, fast intermode decision, encoder optimization,
H.264, H.264/AVC
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Average 5237 2264 6.93 718! 1029 0.23 033] 6628] 1536 1544 2.92
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Distribution of motion compensation macroblock corresponding to BSA.

BSA(ij) = Low

BSA(ij) = Medium

BSA(ij) = High

Prob Prob Prob

Prob | Prob
(16x8) | (8x8)

Prob
(Intra)

Prob
(16x16)

Prob
(16x8)
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(16x16)
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(&8)
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(16x8)| (8x8)

Prob
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(Intra)
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(16x16)

(Low) |(Medium)| (High)
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0.100

0006] = 0373] 0281 0333 0012 0433 0.232) 0336
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0.151
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Foreman (CIF) 0918 0060] 0.006| 0.016] 0.743| 0.178

0.036

0.044 0124 0.068] 0571 0220 0209

Average 0916( 0.060] 0.016| 0.009] 0.720{ 0.188

0.073

0.019 0193 0029 - 0593 0189 0219
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Table 3. Performance comparison of proposed mode decision.
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Fig. 4. Comparison of rate-distortion performance.
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