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Abstract

Inactive region means a region filled with invalid pixel values to represent a specific image. Generally, inactive regions are
occurred when the non-rectangular formatted images are converted to the rectangular shaped image, especially when 3D images are
represented in 2D format. Because these inactive regions highly degrade the compression efficiency, filtering approaches are often
applied to the boundaries between active and inactive regions. However, the image characteristics are not carefully considered
during filtering. In the proposed method, inactive regions are padded through reinforcement learning that can consider the
compression process and the image characteristics. Experimental results show that the proposed method performs an average of
3.4% better than the conventional padding method.
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Fig. 1. Example of inactive region
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Fig. 2. Example of block-based padding method
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Table 1. Actions for inactive region padding

Action offset

¥ 50% 83% 100% 120% 200%

Trn 67% 91% 100%  110%  150%

0 -45 -15 0 15 45

pixel
offset

7
Loz
N

)
I-N
).
ful
_%
ot
N g
1
1o

o
[k ¥
Y
)
o
fitl
e
e
roh (Koo R opEl @

o{‘ru'ﬁl-o

4 %8 el MRS AGHE AHST BEl AHE
A5ES Al weh AN 1 F A Al HS
o) EASHe 94 54 K AANAT I
9014 WpEe] G2 BHE A
e P et Ao e 7
o, 98 A HY ¥ QNS
RDE AHE@eh ofn) 2} whieh FolA A
2 57] 913 8% RD 7o) Alolg wAo 2 AMg ) 1
9 45 o] IS NZHOE HelFT

N o

4

u: _101.
0

input RL r» a6,y
E—‘_. of fsetpiver
Conf. J
\ >4
output filtering input e
Conf. Conf.

oA} 27H 8K A 27 E ALE-EliTh

2. 384 1|1
At 71Ee BrE7] flsiA JVETOIA Alg-shs 360
gholBgjg]e] g 7o) HEH FAEH 4 AREE
H WS ZePaiinh flollA Augk HolHAlE e
& BQ7tE Aegsisivh Astetass 3 vgd 49 WY
7IHEe] A5E S48 flsl Aslelsel 48% CTUE
7+ A1-8-5)| Bjentegaard delta bit-rate (BDBR) S Ak e
o 3 2014 BDBRel2} 2718 Fito] ool g,
%3} Spherical PSNR (S-PSNR)E 2D %942 th] 7.2 =
2 A4bskE #2 o] m Weighted Spherical

& S L=
P F AE

i



AFA 9 291 Fgeks 1 12 49 A" 71E 605
(Dongsin Kim et al.: Reinforcement Learning based Inactive Region Padding Method)

E 2 %35 |ESS 53 BYM EY Hin

Table 2. Quantitative performance comparisons

Codec End-to-End
Dataset BDBR
WS-PSNR S-PSNR WS-PSNR S-PSNR
4K
DrivingCity -11.04% -1.44% -1.33% -3.25% -3.18%
DrivinInCountry -8.75% -1.14% -1.05% -2.59% -2.51%
PoleVault -8.37% -1.09% -1.02% -2.47% -2.41%
AerialCity -9.89% -1.29% -1.19% -2.93% -2.84%
6K
Balboa -8.48% -1.00% -0.92% -2.26% -2.19%
Landing -10.01% -1.50% -1.39% -3.42% -3.31%
8K
Harbor -9.08% -0.97% -0.91% -2.21% -2.15%
Trolley -9.33% -1.10% -1.02% -2.51% -2.43%
Average -9.37% -1.19% -1.10% -2.70% -2.63%
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Fig. 5. Visual comparisons for padded blocks : (a) input blocks, (b) traditional padded blocks, (c) proposed padded blocks
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