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A rate-distortion optimization algorithm based on visual perception

Wei Hongan"?, Liu Jiaqi'*, Lin Liqun"?, Yang Jing"*>, Chen Weiling'*

(1. College of Physics and Information Engineering , Fuzhou University, Fuzhou 350108, China;
2. Fujian Key Lab for Intelligent Processing and Wireless Transmission of Media Information, Fuzhou 350108, China)

Abstract ; The rate-distortion optimization plays a key role in video coding, which aims to achieve a tradeoff between compression efficiency
and video quality distortion. The existing rate-distortion optimization algorithms mainly aim to eliminate time and space redundancy, which
ignore subjective perception of video content and result in a large amount of perceptual redundancy in video. To address these issues, a rate
distortion algorithm based on visual perception is proposed in this article. Firstly, the Lagrangian multiplier factor is obtained based on the
data-driven just noticeable distortion prediction mode, which is more in line with the perception of the human eye. Secondly, the
Lagrangian multiplier weight coefficient is based on salient model. Finally, the fusion of two models is applied to rate-distortion
optimization, and SW-SSIM is used to evaluate video quality and achieve perceptual video coding optimization. Compared with the third
generation audio and video coding standard algorithm, experimental results show that the proposed algorithm reduces bitrate by 12. 15%
averagely, and the salience weighted-structural similarity index metric increases by 0. 004 3. Furthermore, the proposed algorithm reduces
the perceptual redundancy in video content, and improves the video perceptual quality and coding performance.
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Fig. 1  The flowchart of proposed rate-distortion

optimization algorithm
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Fig. 2 The data-driven JND prediction model
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Fig.3 Saliency map detection
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(a) JREIHRI 53
(a) Original block division

(b) & B S
(b) Salient block division

B4 Hdils
Fig.4 Block division
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Table 1 The performance of SW-SSIM

AHSEE SSIM SW-SSIM
PLCC 0.5820 0.583 4
SRCC 0. 566 8 0.568 1
KRCC 0.405 1 0.407 7
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T B TR Y R B A B A S, AR
SCKEATHE RDO 5355 AVS3 FrifE RDO B3k Ho g, o pir
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Table 2 Summarization of test sequences

B2l PR Wi/ fps BE5E/bit
BasketballDrive 1 920x1 080 50 8
Cactus 1 920x1 080 50 8
City 1 280x720 60 8
Crew 1 280x720 60 8
Vidyol 1 280x720 60 8
Vidyo3 1 280x720 60 8
BasketballDrill 832x480 50 8
BQMall 832x480 60 8
PartyScene 832x480 50 8
RaceHorses 832x480 30 8
BasketballPass 416x240 50 8
BQSquare 416x240 60 8

*3 FRAGEEBRMEXE S
Table 3 The performance of the proposed overall algorithm

% 3 TR LT SW-SSIM FY B 2k EL1ERE
Hrp BD-Rate ( SW-SSIM ) by 1 {H 1 3% % & T B, BD-
SWSSIM M IEEAFRE BB AR T, SCi s iR
B, 5 HPMS. 0 A L, AR SO 50k 78 CRE AN 5 2 11 i
BT AT 12, 15% B9S2 7E M RIS S L T
SW-SSIM “F-¥J# 7} 0. 004 3,

27BN BD-Rate( SW-SSIM ) /% BD-SWSSIM
BasketballDrive -20. 49 0.007 5
Cactus -9.31 0. 004 6
City -7.90 0.003 7
Crew -25.58 0.009 9
Vidyol -12.59 0.002 6
Vidyo3 -11.10 0.001 7
BasketballDrill -20. 13 0. 005 4
BQMall -11.33 0.004 3
PartyScene -11.09 0.004 5
RaceHorses -10. 86 0.005 8
BasketballPass -6.98 0.003 1
BQSquare -3.95 0.002 3
Average -12.15 0.004 3
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Fig.5 The comparison between our proposed overall algorithm

and HPMS. O in rate distortion performance
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Fig. 6  Subjective quality comparison of Vidyo3
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Fig. 7 Subjective quality comparison of BasketballDrill
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Table 4 BD-rate comparison of the existing algorithms and

the AVS standard algorithm %

IIPER SCHR[17] JCHK[ 18] JI[E =R S
1080p -1.20 -0.87 -8.89
720p -2.05 -0. 86 -5.50
WVGA -0.93 -0. 56 -5.37
WQVGA -0.96 -0.59 -4.75
Average -1.23 -0.72 -6.13
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