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Luma Mapping Function Generation Method Using Attention Map of
Convolutional Neural Network in Versatile Video Coding Encoder
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Abstract

In this paper, we propose a method for generating luma signal mapping function to improve the coding efficiency of luma
signal mapping methods in LMCS. In this paper, we propose a method to reflect the cognitive and perceptual features by
multiplying the attention map of convolutional neural networks on local spatial variance used to reflect local features in the
existing LMCS. To evaluate the performance of the proposed method, BD-rate is compared with VITM-12.0 using classes Al, A2,
B, C and D of MPEG standard test sequences under Al (All Intra) conditions. As a result of experiments, the proposed method in
this paper shows improvement in performance the average of -0.07% for luma components in terms of BD-rate performance
compared to VTM-12.0 and encoding/decoding time is almost the same.
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Fig. 1. The existing luma signal mapping method block diagram
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Table 1. BD-rate (PSNR) performance and coding time of A1, A2, B, C, D classes of proposed method compared to VTM-12.0

Proposed method
Class Sequence BD-rate(PSNR) Enc Time Dec Time
Y u \
Class A1 Tango2 -0.55% 1.42% 1.43% 102% 102%
(3840 % 2160) FoodMar.ket4 -0.20% 0.77% 0.84% 107% 102%
Campfire 0.00% 0.00% 0.00% 103% 102%
CatRobot -0.01% -0.03% 0.03% 103% 101%
(33215 2%0) DaylightRoad2 0.02% 0.03% | -0.07% 102% 101%
ParkRunning3 -0.20% 0.24% 0.26% 102% 103%
MarketPlace 0.01% 0.51% 0.27% 103% 100%
Class B RitualDance -0.11% -0.21% -0.26% 102% 100%
(1920 1080) Cactus 0.00% 0.00% 0.00% 102% 100%
BasketballDrive -0.17% 0.93% 1.07% 104% 102%
BQTerrace 0.01% 0.06% 0.01% 103% 101%
BasketballDrill -0.12% 1.31% 1.31% 103% 102%
Class C BQMall 0.01% -0.02% -0.06% 101% 101%
(832:x480) PartyScene 0.00% 0.06% 0.17% 101% 100%
RaceHorsesC -0.10% 0.39% 0.30% 102% 100%
BasketballPass 0.05% -0.03% 0.27% 99% 99%
Class D BQSquare 0.02% -0.08% 0.19% 101% 100%
(416<240) BlowingBubbles 0.00% -0.15% -0.13% 99% 98%
RaceHorses -0.07% 0.40% 0.30% 100% 102%
Class A1 Average -0.25% 0.73% 0.76% 105% 102%
Class A2 Average -0.06% 0.08% 0.08% 102% 102%
Class B Average -0.05% 0.26% 0.22% 103% 101%
Class C Average -0.05% 0.44% 0.43% 102% 101%
Class D Average 0.00% 0.04% 0.16% 100% 100%
All Class Average -0.07% 0.29% 0.31% 102% 101%

-0.06%, B Z#29

=8

3. 310 L} 0fE 2= LM H|g Y 22 28 At

H|w

Y 32 J= Awe s A5 RES

o}o.
A=

- -0.05%, C ZF:;x9 A
0.05%, D 29 A9 000% A5 Holx A =Y
3 F/2 538 A7 Zheth Ad gAre] 370 nE 3§
T AR Wi BDrate 23S v ws)] B
A77F AR et A el S 0% 3

o, g7l

=
o
H
o
ox
&
o
fu
=5
i
i
dp

S 2, Al 7oA QP=37Z H33}¥ RaceHorsesC A& o

29] 1394 ZF oA ¥ T VVCAA CU I7)= H AL e
2 4x453H A 64x64 272 A o] FoiA 3l

Bitstream InSights®'& A&}
shste] A3

447



448 WE3 8 =EA A269 A4E, 2021d 79 (JBE Vol. 26, No. 4, July 2021)

= PL = PL
= MIP = MIP
= DC = DC
VER —_— VER
1%
SHOR g,/ ( = HOR
s Other s Other

(a) Existing method of intra luma mode (b) Proposed method of intra luma mode
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Fig. 3. Intra luma prediction mode comparison for RaceHorsesC with Al configuration, where the 13th frame is shown (QP=37)
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Fig. 4. Block size comparison for RaceHorsesC with Al configuration, where the 13th frame is shown (QP=37) (a) Existing method; (b) Proposed
method
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Fig. 5. Block size comparison for ParkRunning3 with Al configuration, where the Oth frame is shown (QP=32) (a) Existing method; (b) Proposed
method
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Fig. 6. Block size comparison for ParkRunning3 with Al configuration, where the Oth frame is shown (QP=32) (a) Existing method; (b) Proposed
method
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Fig. 7. Comparison between original frame and reconstruction frame for BasketballPass with Al configuration, where the Oth frame is shown (QP=37),
(a) Original; (b) Existing method; (c) Proposed method
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Fig. 8. Comparison between original frame and reconstruction frame for BQSquare with Al configuration, where the 40th frame is shown (QP=32),
(a) Original; (b) Existing method; (c) Proposed method
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Fig. 9. Comparison between original frame and reconstruction frame for RaceHorsesC with Al configuration, where the 20th frame is shown (QP=37),
(a) Original; (b) Existing method; (c) Proposed method



A 91 39 VVC AT B4 F AT oldld W ol ga AL WY B A4 B 4s)
(Naseong Kwon et al.: Luma Mapping Function Generation Method Using Attention Map of Convolutional Neural Network in Versatile Video

B UL o188 A% A5 Y 35 A4

sk, ASHE S LMCSI A F= A3

g AN 1, AGH B2 2] 2 ol ohe)
A

2

fo Mo
Ir

oY g [0 o
rx
o
o M
o
dfu ofi
ko
e
At
oL,

14
Ik
o
kS

&

By
r
S
N
~
of¥
o
S O
>
o
_0|L
£
)
<
Q
95}
=}
)
=

o,
tlo
4z
fol
oy
rot

o Ml
éj%
s i
go?.:
T
oi?ﬁ
Z &
NS
SN
2 lo
x5
o ¢
> ox
Oﬁoquo
%
oy
o
r o
x

oty
b1
oX
Shid
o,
os}
¢
=
=%
a
oX
ofr
o
1
<
o
2
X
o
-2
50
32
v

ofr
o

[e) NS o
WS £AE RS, NNE

18 o &
2

)
b1 o

=2 o
e}

o Jft

e X
_0|L
folr ot |4
-0,

_O|L
32
&
N
rhy
ot
v
ol
N
=3
1o
=
o

e ol

2 4z o e I

& N oof R oMY A of rir ol Mr Mo KU o mH
f

—"lN' OIN

Al 23171
H/ES 8L AlZke] A H]
Az} A59] BD-rate
0.29%, 0.21%2] & 4

M Adtsts B

D)
=
2
s
ofr
ol
ol

=)

&

<
do N N o2
0 _Dl_’

Of
=

>,
=
o
o
b1
N
o|X
N
P‘L
rir
e o
2
il
(2 oro > to [d o

>
b
tlo —
o
2 X
o
o
s
32
Aui
Ql’,

oX
of ofr

<
—
<
N
o

O
N
==
ofr
b
)

wot, o rlo

2
38
o
o

2
&
32
H
X

S

-y
e o

oE o
2
>

2 2=
_>|*1_’,

ro,
e oox

U
N

fo ot

ot
fof
o
o
ogt
ox
>
N
fr o
oL

# 1 & 8 (References)

[1]  G. Sullivan, J. Ohm, W. Han, and T. Wiegand, “Overview of the high
efficiency video coding (HEVC) standard,” Institute of Electrical and
Electronics Engineers (IEEE) Transactions on circuits and systems for
video technology, Vol.22, No.12, pp. 1649-1668, Dec. 2012.

[2] B. Bross, J. Chen, S. Liu, and Y.-K. Wang, “Versatile Video Coding
(Draft 10),” JVET-S2001, Jul. 2020.

[3] J. Lee, J. Park, H. Choi, J. Byeon, and D. Sim, “Overview of VVC,”
Broadcasting and Media Magazine, Vol.24, No.4, pp. 10-25, Oct.
2019.

[4] D. Park, Y. Yun, and J. Kim, "VVC% In-Loop Filter 7]
%," Broadcasting and Media Magazine, Vol.24, No.4, pp. 87-101,
Oct. 2019.

[5] T.Lu,F.Pu,P.Yin, S. McCarthy, W. Husak, T. Chen, E. Francois, C.
Chevance, F. Hiron, J. Chen, R. Liao, Y. Ye, and J. Luo, "Luma
Mapping with Chroma Scaling in Versatile Video Coding," Data

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]
(21]

Coding Encoder)

Compression Conference (DCC), Snowbird, UT, USA, pp. 193-202,
2020.

VTM, https://vegit.hhi.fraunhofer.de/jvet/VVCSoftware VIM

J.Im, U. Im, and D. Sim, "HDR/WCG %°¢ 455 98 & 7% 5
8" Broadcasting and Media Magazine, Vol.21, No.1, pp. 59-69,
2016.

Rec. ITU-R BT.2100-2, “Image parameter values for high dynamic
range television for use in production and international programme ex-
change”

A. Krizhevsky, I. Sutskever, and G. Hinton, “Imagenet classification
with deep convolutional neuralnetworks,” In Neural Information
Processing Systems (NIPS), 2012.

L. Zhou, X. Song, J. Yao, L. Wang, and F. Chen, “Convolution Neural
Network Filter (CNNF) for Intra Frame,” JVET-10022, Joint Video
Exploration Team of ISO/IEC and ITU-T, Gwangju, Korea, Jan 2018.
J. Kang, S. Kim, and K. Lee, “Multi-modal/multi-scale convolutional
neural network based in-loop filter design for next generation video co-
dec,” Institute of Electrical and Electronics Engineers (IEEE)
International Conference on Image Processing (ICIP), pp. 26-30, 2017.
F. Zhang, C. Feng and D. R. Bull, "Enhancing VVC Through
Cnn-Based Post-Processing," Institute of Electrical and Electronics
Engineers (IEEE) International Conference on Multimedia and Expo
(ICME), pp. 1-6, 2020.

H. Moon, and J. Kim, "CNN Based In-loop Filter in Versatile Video
Coding (VVC)," Proceedings of the Korean Society of Broadcast
Engineers Conference, The Korean Institute of Broadcast and Media
Engineers, pp. 270-271, 2018.

K. Simonyan and A. Zisserman, “Very deep convolutional networks
for large-scale image recognition,” In ICLR, 2015.

S. Ren, K. He, R. Girshick, and J. Sun, "Faster R-CNN: towards re-
al-time object detection with region proposal networks." Institute of
Electrical and Electronics Engineers (IEEE) transactions on pattern
analysis and machine intelligence Vol.39, No.6, pp. 1137-1149, 2017.
E. Frangois, F. Galpin, K. Naser, and P. de Lagrange, “AHG7/AHG15:
Signalling of corrective values for chroma residual scaling,”
JVET-P0371, Oct. 2019.

J. Deng, W. Dong, R. Socher, L. Li, K. Ki, and L. Fei-Fei, "Imagenet:
A large-scale hierarchical image database." 2009 Institute of Electrical
and Electronics Engineers (IEEE) conference on computer vision and
pattern recognition, pp. 248-255, 2009.

F. Bossen, J. Boyce, K. Suehring, X. Li, and V. Seregin, “JVET com-
mon test conditions and software reference configurations for SDR vid-
€0,” JVET-N1010, Mar. 2019.

G. Bjentegaard, “Calculation of average PSNR differences between
RDcurves,” Tech. Rep. VCEGM33, Video Coding Experts Group
(VCEG), 2001.

ONNX Runtime, http://github.com/microsoft/onnxruntime, 2019.
Bitstream InSights - VTM, http://www.digitalinsights.co.kr/products/


http://www.digitalinsights.co.kr/products/

452 W3erE) =8 #2648 A4z, 20213 72 (JBE Vol. 26, No. 4, July 2021)

X XA

Ay M

- 20179 33 ~ EAf : L2OME AZEY ST S
- ORCID : https://orcid.org/0000-0002-1796-0564

- FUMZOF: AR, AFEHHN

ol & 4

- 201644 23 : &RC
- 20184 2 &R
- 2018 33 ~ FAY : LROSW AFEHSSD YA
- 20209 23 ~ #AY : CIX|EQIAOIE MAATR
- ORCID : https://orcid.org/0000-0001-8045-0244

- FTAIR0L : YRS, ATIOR AE AYY, HFEHIE, THT ANBY Hel

" F g
- 20199 23 : Z2CHStw AFESIT St
- 20214 23 : 2204w AFESSIT HAL

- 20214 33 ~ X Y20sW AFESE ALY
- ORCID : https://orcid.org/0000-0002-6165-9189
- FEAE0R: 3D H|0JE YE, dAletE, AFEHA

a4
- 19934 28 : MZCStw MAISEn ZEAL
- 19951 28 MZTHStD MALSE T ZEAMAL
- 19994 28 : MZHStm MALZE T ZEHErAL
- 19994 38 ~ 2000 8% : SICHAAL MIATe
- 20004 98 ~ 20024 3 : HIZH|M Mloi7e)

- 20024 43 ~ 20054 2& : University of Washington Senior research engineer
- 2005 33 ~ S : F2HEW AFEHIS n
- ORCID : https://orcid.org/0000-0002-2794-9932

- FUME0: GAISHE|, SUYAE, AFEHIN



	09심동규
	책갈피
	_Hlk74660412
	_Ref70423388



