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Abstract In H.264/AVC, intra-prediction is used to improve the coding efficiency of I-
frames. The size for the chroma block is 8x8, and the sizes for the luma block are 4x4
and 16x16. Each kind of block provides many prediction modes, so that this multi-mode
selection increases the coding complexity greatly while improving coding efficiency. In this
paper, a fast intra-prediction mode selection algorithm with adaptive thresholds and different
criterion based on RDO (Rate Distortion Optimization) is proposed using the mode selection
relation of chroma block and luma block and the relation of luma 4 x4 block and luma 16x 16
block. Experiment results show that the proposed algorithm can averagely speed up 6 times
for I frame coding or provide 25% time savings for P frames in comparison with JM7.2 while

maintaining similar PSNR and bit rate.
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(a) 4x4 block and its neighboring pixels (b) 4x4 block directional intra-prediction mode
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Fig. 1 4x4 block intra-prediction
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Fig. 2 Adjacent blocks of current block
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Fig. 3 RDO changes of 4x4 and 16x16 intra-prediction
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AR 2R IETTIRERLEE RS 25% £4. EREREGHRE, FHEEE
ALY 0.02db A5, #SHJLT-EH L.

1 J¥3 Mobile ff) 3250 45 R # 2 J¥% Bus BRI 45 R
Table 1  Results of “Mobile” Table 2  Results of “Bus”
QP  Abitrate (%) APSNR (dB) Speedup(f%) QP  Abitrate (%) APSNR (dB) Speedup(f%)
14 2.5 -0.21 5.17 14 2.7 -0.16 5.45
28 4.2 -0.18 5.51 28 4.2 -0.10 5.94
36 5.7 -0.16 6.08 36 5.8 -0.08 6.64
3 3 JFF Paris FyLIREE R 3% 4 J¥% Mobile {3205 45 IR
Table 3  Results of “Paris” Table 4  Results of “Mobile”
QP  Abitrate (%) APSNR (dB) Speedup(f%) QP  Abitrate (%) APSNR (dB) Speedup(%)
14 2.4 -0.11 5.56 14 0.5 0 28
28 4.5 -0.08 5.93 28 0.2 0.01 28
36 6.7 -0.08 6.57 36 0.4 -0.01 24
# 5 7% Bus By LI 45 R # 6 J¥5) Paris [ 3200 45 R
Table 5  Results of “Bus” Table 6  Results of “Paris”
QP  Abitrate (%) APSNR (dB) Speedup(%) QP  Abitrate (%) APSNR (dB) Speedup(%)
14 1.1 0.06 29 14 0.8 0.03 28
28 0.1 -0.02 26 28 0.9 -0.02 23

36 0.9 -0.03 23 36 -0.2 -0.09 21
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