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Abstract

In this paper, we propose a reference picture generation method for Inter-layer prediction based deep learning to improve the
SHVC coding performance. A description will be given of a structure for performing filtering using a VDSR network on a
DCT-IF based upsampled picture to generate a new reference picture and a training method for generating a reference picture
between SHVC Inter-layer. The proposed method is implemented based on SHM 12.0. In order to evaluate the performance, we
compare the method of generating Inter-layer predictor by applying dictionary learning. As a result, the coding performance of the
enhancement layer showed a bitrate reduction of up to 13.14% compared to the method using dictionary learning, a bitrate
reduction of up to 15.39% compared to SHM, and a bitrate reduction of 6.46% on average.
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Table 1. Upsampling filter coefficients for luminance component®!

270 ZE A
& p
fL[p,0] | fLp,1] | fp.2l | fLp3] | fLip.4l | fLp5] | fLp6] | fLlp,7]
0 0 0 0 64 0 0 0 0
1 0 1 3 63 4 2 1 0
2 -1 2 5 62 8 3 1 0
3 -1 3 8 60 13 4 1 0
4 -1 4 -10 58 17 5 1 0
5 -1 4 11 52 26 8 3 -1
6 -1 3 9 47 31 -10 4 1
7 -1 4 11 45 34 -10 4 1
8 -1 4 11 40 40 11 4 1
9 -1 4 -10 34 45 11 4 -1
10 -1 4 -10 31 47 9 3 -1
11 -1 3 8 26 52 11 4 -1
12 0 1 5 17 58 -10 4 -1
13 0 1 4 13 60 ) 3 -1
14 0 1 3 8 62 5 2 -1
15 0 1 2 4 63 3 1 0
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FHDZ AlE& B/ R 37| &% Ho|Ee| =
Bosphorus 41x41 98,720
HoneyBee 41x41 98,720

Jockey 41x41 98,720
ShakeNDry 41x41 98,720
YachtRide 41x41 98,720

Total 462,750

S X A7) 41x415 ARSIt FUH 0 R A S

A7} A SIA] ZEE VDSR W EY T 85 W3} v}
7IA 2 dlol8 #7(data augmentation)= 23131tk S5
o] ARE-gH HloTE 9] 7= 462,75070 5 AHE-ste] S-S %
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i=1



(Wooju Lee et al.:

B

V.

=
ook

e e B =i

al 74

2}

9/] 190

e}

o=

o]$-F 9] 3¢l: SHVC %33} A%

37}l 7]

29

Windows 10 3730 A] Inter i7-8700k 3.7GHz ZZAM|A],
GTX-1080Ti GPU 17]& AHE-3I 3L C++ 7]¥F SHMeO A

Python 7]¥+e] VDSR U E
= Asysideh AStsh=

T 3. MPEG H|IAE A|EAO| CHSH SHM CHH| A}

A
Fste W

I E &3+ Hro g AY

B35317)9 45 Hrtar] 9

b Hiotsh=

Gl

Spatial 2x 27, RA(Random Access),
(Low delay P)oll tale] SHM 12.0& o] &

T MAE

MPEG %

T H2E A4

AR E EEAN AL ¥

=
=

|

)

gio)

S e X
o

LRIE

she

o
o o

BD-HIEZ H|®w

]6]— ge{ﬂ 7]\3]— 7.1]27} 2z ﬁlﬂ xgﬂ u]—ul
A Deep Learning based Inter-Layer Reference Picture Generation Method for Improving SHVC Coding Performance)

407

342 SHM CTC
AI(All Intra), LP
ste] 23 3HE

wesl wEd 4 8

wp[1215) H]_u_o}o:”:]‘ o3 88
A3 2 BD-BR(Bjentegaard-Delta Bitrate)= A}

7t

Table 3. The average BD-rate reduction of the dictionary learning and the proposed methods compared to SHM in MPEG test sequences

7E AR B18112] Aokt
CTC Al RA LD Al RA LD
BQTerrace -2.25% -0.89% -0.33% -15.39% -7.62% -5.56%
BasketballDrive -1.28% -1.37% -1.19% -8.75% -6.91% -5.39%
Cactus -1.88% -1.04% -0.59% -11.55% -7.14% -4.41%
Kimono -0.58% -0.59% -0.35% -4.12% -3.32% -3.55%
ParkScene -1.26% -1.05% -0.52% -6.07% -3.87% -2.72%
AVG -1.45% -0.99% -0.60% -9.18% -5.63% -4.56%
H 4. QP & HAE AZA0 CHEH SHM CHH| H|oksk= YhHo| MsH|w
Table 4. Performance analysis between SHM and the proposed method in QP-based MPEG test sequences
All Intra Random Access Low Delay P
INFESE EnT(%) DeT(%) EnT(%) DeT(%) EnT(%) DeT(%)
CPU | GPU CPU GPU | CPU | GPU CPU GPU | CPU | GPU CPU GPU
37 205 162 11546 4876 135 122 10971 4636 129 114 11879 4790
BQTerrace 32 193 154 10186 4395 118 113 10791 4425 121 111 11037 4436
27 173 139 10399 3899 111 105 10069 3998 110 104 9682 3882
22 167 135 9840 3707 112 104 10142 3965 110 107 9374 3767
AVG 184 148 10493 4220 119 111 10493 4256 117 109 10493 | 4219
37 184 140 12834 5432 140 125 13224 5113 130 116 13511 5778
Basketball 32 178 141 12802 5238 129 116 12750 5034 124 113 12569 5286
Drive 27 160 143 12232 4868 121 113 12309 4847 113 109 11316 | 4739
22 143 120 11537 4362 109 106 11122 4394 112 107 9999 4065
AVG 166 136 12351 4975 125 115 12351 4847 120 112 11849 | 4967
37 192 162 15389 5878 141 121 14104 5853 129 117 16057 | 6294
Cactus 32 186 156 14285 5557 138 118 14271 5630 126 114 14860 5859
27 176 137 13101 5288 125 113 14014 5326 113 104 13122 5183
22 144 111 11510 4862 106 104 11894 4349 113 110 10244 4075
AVG 174 141 13571 5396 128 114 13571 5290 120 111 13571 5353
37 196 152 15667 6051 136 117 15418 6330 124 114 16554 6544
Kimono 32 191 149 14640 5758 130 113 14759 5994 117 114 15306 | 6105
27 184 141 13989 5675 129 111 13984 5570 115 107 13507 5422
22 168 153 13403 5591 116 108 13234 4987 111 103 12027 | 4859
AVG 185 149 14425 5769 128 112 14349 5720 117 110 14349 5733
37 188 152 12308 5079 132 114 11488 4963 126 116 13059 5124
ParkScene 32 182 138 11197 4465 128 109 10996 4574 120 117 11643 | 4609
27 180 147 10405 4106 127 112 10897 4171 116 108 10135 | 4034
22 151 137 9389 3661 114 107 9918 3586 113 104 8463 3384
AVG 175 143 10825 4328 125 110 10825 4323 119 111 10825 | 4288
Total 177 143 11568 4938 126 112 10493 4887 119 111 12318 | 4912
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