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Fast intra mode decision algorithm based on
directional gradients for H.264/AVC

MAO Xia YAN Han
(School of Electronic and Information Engineering, BeiHang University, Beijing 100191, China)

Abstract: A directional gradients operator is proposed in this paper, and a novel H. 264 intra prediction was introduced
based on this operator. First of all, an encoding 16x16 macro block was divided into sixteen 4x4 sub-block. Using this direc-
tional gradients operator, an encoding 4 x4 luma sub-block’ s texture feature and grey level fluctuation can be calculated.
Based on these features, some dispensable 4x4 intra prediction modes were cut down. Furthermore, the 16x16 macro block’ s
texture feature and grey level fluctuation can be judged according to statistical information of each 4x4 sub-block’s candidate
intra prediction modes. And the 16x16 candidate intra prediction modes can be decided by using the threshold of directional
gradient strength value. The rate distortion optimization process should be done among the 4x4 and 16x16 candidate intra pre-
diction modes and the best luma intra prediction mode should be decided. In addition, 8 X8 chroma block intra prediction
modes could also be reduced based on the corresponding luma macro block. In all, the number of intra prediction mode was
reduced up to 50% , and the computational complexity was highly reduced. According to experiments, the proposed method
could reduce the encoding time of overall sequence by about 50% without noticeable degradation of coding quality.
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Fig. 1 Intra prediction mode
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Tab.1 Relationship between Scale factor and Candidate Modes
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Tab.2 Experiment results in JM8. 6

Rl YPSNR  UPSNR  VPSNR  Bitate  Time
(dB) (dB) (dB) (%) (%)
Carphone  -0.08 -0.03 -0.01 +3.91  -52.21
Bridgefar ~ -0.04 -0.01 -0.01 +2.91  -64.32
Coastguard ~ -0.06 -0.05 -0.03 +4.12 52.65
Football ~ -0.08 -0.02 -0.03 +3.53  -51.31
Akiyo -0.08 -0.02 -0.02 +4.84  -50.56
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