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Optimization of Intra Mode Decision for AVS

CHEN Yun-shan SU Wan-xin WANG Chun-xia LIU Yu-sheng
(Changchun Institute of Optics, Fine Mechanics and Physics,Chinese Academy of Sciences, Changchun 130033, China)

Abstract Rate-Distortion Optimization (RDO) technique is employed in AVS (Audio Video Coding Standard) to im-

prove coding efficiency. However, the computational complexity increases drastically since the encoder has to encode the

microblock by measuring RD costs of all the possible modes, which makes it difficult to meet the demands of real-time

encoding. After the theory of the intra prediction and the process of the intra mode decision were analyzed, the fast intra

prediction algorithm based on SATD (Sum of Absolute Transformed Differences) criterion and spatial correlation was

proposed to optimize intra mode decision and reduce the complexity. First, some candidate modes were selected based on

block’s SATD which decreases the number of intra prediction mode. Then, mode correlation of neighbor blocks was

used to reduce the complexity of luminance blocks and improve the speed of mode decision. Experimental results indicate

that encoding time of the proposed approach is averagely reduced by 53. 56% than that of AVS standard algorithm with

similar encoding efficiency. Compared with the classical algorithm based on edge detection, the encoding time is saved by

16. 39% on average while keeping better image quality and lower bite-rate,
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Sequences probability QP=28 QP=32 QP=36
A 61.42%  64.45%  67.53%

Akiyo B 59.50%  68.81%  68.25%
C 89.66%  83.30%  84.98%

A 48.42%  50.15%  52.98%

Foreman B 41.47%  47.23%  46.97%
C 86.54%  82.22%  87.96%

A 45.55%  46.71%  47.74%

Mobile B 41.40%  43.47%  43.21%
C 81.54% ~ 80.64%  82,49%
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FIPABSS Edge FIPABSS Edge
Akiyo 89.4% 77.8% 1. 284 2.658
Foreman 86, 8% 77.1% 1. 496 2. 655
Mobile 85.2% 81.5% 1. 505 2,563
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QP=28 QP=32 QP=36
Sequence As  Ab A As Ab At As AD A
&) G W G G G ) G B
Akiyo  —0,01 0,97 —51.74—0,02 2,00 —52,84—0.07 2.20 —52.56
News —0,01 0,81 —52.54—0.04 126 —53,20—0,03 2.34 —52.98

Foreman  —0.01 0,75 —52.42-0,03 1,09 —52,59—0,03 2,85 —51.25
Foothall ~ —0,01 0,59 —51.35—0.01 1.20 —53.51—0.01 1.70 —51.36
City —0.01 0,26 —52.21-0,03 0,52 —52,45—0.05 0.77 —52,27
Bus —0.01 0,35 —53,40—0.02 0.42 —53.55—0.03 0.91 —52.64
Paris —0.01 0.44 ~53,51—-0.01 0.63 —54.29~0.02 0.84 —53.21
Flower —0,02 0,38 —55,28—0.05 0,47 —85,21—0,05 0.52 —55,05
Mobile —0.01 0.35 —55.02—0.02 0,40 —55.49—0.04 0.48 —54,47
Husky —0.01 0.22 —56,76—0.02 0,18 —56.83—0.03 0.21 —56.84
Aversge  —0,01 0.51 —53,42—0.03 0.82 —54,00~0.04 1,26 —53.26
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Q=28 QP=32 QP=36
Sequence As Ab At A5 Ab At As Ab At
G W G W G W G W

Akiyo 0.01 —2.35 18,81 —0,01 —1,50 —20, 98 0,01 —1,70 —21, 69
News 0.02 —177—17.68 0,00 —1,53—21.27 0,04 ~-0,60 —2], 54
Foreman 0,01 —0,61—14.47 0,01 —0.53—16.26 0.02 (.62 —16.76
Foothall ~ 0.01 —0.87—13,25 0,01 —0.70—17.80 0,02 —0,16—15,00
City 0.0 —0.51—11.24 0,00 —0.37 —16.20 0,00 —0,27 —14,44
Bus 0.01 —0.59—14,57 0,01 —0.63—17.75 0,02 —0,25 —16.55
Paris 0,02 —0.66—12,02 0,02 =—0.60—16,24 0,03 —0.56—14.84
Flower 0.00 —0.22—13,70 —0,01 0,09 —16,33 —0.01 —0.03 ~17.33
Mobile 0,01 —0.43—13,09 0,01 —0.46 —15.13 0,02 —0.45 —15.63
Husky 0.00 —0.30—16,39 0,00 —0,30—16,94 0,01 —0.23—17.75
Aversge 0,01 ~0,83—14,52 0,00 —0.67 —17.49 0,01 ~0,36—17.15
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