ISSN 1004-9037, CODEN SCYCE4 http:// sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 36,No. 1,Jan. 2021,pp. 53—62 E-mail:sjcj@nuaa. edu. cn
DOI:10. 16337/j. 1004-9037. 2021. 01. 005 Tel/Fax: +86-025-84892742
© 2021 by Journal of Data Acquisition and Processing

R BN AVS3 R FE &/ Al 5 = T R &
S22, Andk, RAK, KTH, REE, BEA

CRA N 2y B85 {5 S TR 2 e, A e 480 L AR £ 57 B A 5 D e A% i o S 30 2%, 4 M 350108)

H EAVSSHATESF REBEAF TS AERAFE, EERAMAE R/ TRTAZEFTELR
BTEZNHA REEGRBR TR T ANELEE - FTRAHTE, KAI B —FHIBEIEF 0 AVS3
1% % 3% & ) 7T 3¢ £ (Just noticeable distortion, IND) T 42 & | £ R Z 4R EA I EWIE T AT F , &7
AVS3ALIR % A B 3 AT AL, B e T 2709 KA IND 2B &, 3K BRAF A A IRAL G 45 09 4% & 3%
IND BIA ; K J6 & TR BAY 2 W % A 748 2 3% IND Fm A2 A 5 %5 18 i ) 69 4% & 3% IND B8 & 5 5%
ERK B ,ERAVSIH A TR, BRpaLd R, THEREN, 5 AVS3 & 4R A 0l KX A
HPM5.048 0, EAR EM A R EIL-FRRGE LT, IR B8 2 IND R & 5T ¥ 4 21.52%
A RL AR P TRE 5110 e A &

KW A RS AT ETAM LA AVS3; 5k £ Ik

mESES: TP391.4 SCERARARAD: A

Just Noticeable Distortion Prediction Model of Data-Driven AVS3 Pixel Domain

LI Lanlan, LIU Xiaolin, WU Kexin, LIN Liqun, WEI Hongan, ZHAO Tiesong

(Fujian Key Lab for Intelligent Processing and Wireless Transmission of Media Information, College of Physics and Information

Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: The hybrid coding framework of the third generation audio and video coding standard (AVS3)
plays an important role in eliminating redundant information in the video time domain/space domain, but
needs to be further improved in eliminating perceptual redundancy and further improving coding
performance. This paper proposes a just noticeable distortion (JND) prediction model of data-driven pixel
domain to optimize AVS3 video encoder under the premise of ensuring the subjective quality of vision.
Firstly, based on the current large subjective database of JND, the threshold of perceptive perception
distortion in the pixel domain is obtained according to the human eye characteristics. Secondly, the pixel
domain JND prediction model based on deep neural network is constructed. Finally, the residual filter
established by the predicted pixel domain JND threshold is used to eliminate perceptual redundancy in
AVS3 and reduce coding bitrate. The experimental results show that compared with the AVS3 standard
test model HPM5.0, the proposed JND model can save up to 21.52% bitrate and an average of 5.11%
bitrate.

Key words: visual perception characteristics; just noticeable distortion (JND) model; advanced audio and
video coding standard (AVS3); residual filter
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Fig.2 Comparison of original and distorted pictures
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Fig.3 Framework of J-VGGNet
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Fig.4 Framework of the proposed algorithm
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Table 1 Bitrate comparison of the proposed model and HPM5.0
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Fig.5 Bitrate comparison of the proposed model and HPM 5.0 on test sequences
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(a) City decoding frame of (b) City decoding frame of (c) Crew decoding frame of (d) Crew decoding frame of
HPMS5.0 proposed algorithm HPMS5.0 proposed algorithm

6 I A 5] ik B A A X F(Q = 27)

Fig.6 Comparisons of the reconstructed frame of the test sequence(Q = 27)
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