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[Abstract]

While Single Image Super-Resolution (SISR) using paired High-Resolution (HR) and Low-Resolution
(LR) datasets is effective, obtaining these pairs in real-world scenarios is a challenge. We address this
by applying SR to 'Data Counting for OLED Degradation Compensation, a domain where acquiring
such real-world datasets is feasible. This approach uses SR to efficiently reduce the large amount of
data required for the counting-based compensation method, which tracks image accumulation to counter
OLED deterioration. For our task, we selected the most suitable model and employed a Sequential

Up-scaling technique to effectively implement high-magnification SR.

» Key words: SISR(Single Image Super-Resolution), OLED Compensation, Non-Blind SR,
Sequential Up-Scaling, 16x Super-Resolution
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I. Introduction

2ol

¥ AY 2

T(Super-Resolution, SR) 71&2 98 HA &F
ofyulold #efY 5 ohRt FofofA] vlE
S¥d S Y55 1 &8 ThsAdo] Ao s &t
g3 QIoH1][2). Z22fut AN 3-8 oA EA¥sHs &
Kﬂﬂ AT F> EolDegradation) 7ol tigt AR

$AY HR-LR glo]g % =t&7} of{% Blind

=
M7t g2

SRAl igick. ol Qlaf Bl Aol 7ol vjxIx] 2
st gl AUn), S5) $stn #5743 Bet 2

N Al 2ol olsle £A7} SE e,
A 2ol S WAS HRY LR Flofet2
srojots S Aol 7R3t 54 AgeaE AR 54
HR-LR % Glo|ElIg 758 4 ick. of2idt
Non-Blind SR &o] 7F=8A|H, €3t &7
Al o2 ol ML xole EA o2 HiX|shy,
28 #70] et As 55
oto] & 4 9lct.
& oM Altshs ZSHAE(SR) 7129 284S
45571 st A& AR 'OLED glold 7hed B4
(OLED Data Counting Compensation)’ 7|2 H7}st
%t OLEDE =4 AL&- AJ710] wa} 3] 27t Astel o
s} @xo] WAIsID, 0|2 BASY| 98 WA A A}
3= 545t =5 B4k 7ol AR HA
Eols Yy Y SRt FHstAl Tad E20A

r:
o2 M
rol B u:9

rﬁ—

e
e
),

S+ A 0]
=22 T M

Al
=2

rlr

2 4 1o i o 0|-l'l rE
o )
=2
>
rlr

i1}

[

L[]
&
o -
L N
HH
_L
u:
1=
2
Oll
—=1
>
H1

LS sh 1 1 F EﬂOlEia Lﬂom, SR 7]%; o2 2
sto] AR StAs BAfshs tlee] A PAlE Mgkt

E3]| real- world LR-HR Eﬂol
HS FEOL o A ALZ)E e 2 Ao ’ts

=detstr] - feide ke

(high-magnification) SR 7]&0] "4Aolct, AT &

5
o o

o
=

O}

7 SR A= QAR G AR A &
5tH, &= Aulla(x2, x4) 2739 450l .
It} o] 2 Qs 2 Ae] Fx ZAJof Zasgt 8u)
o] nHll& SRoj| tjgh A= TR o R BESH Aol
of. 45 ApolA 1Hlge] Autg A7) ol Aullg @

vtE Ao 2 A5t MWL AM8SIK|TH o]= A

I-HJ
]

|->+'
o o

fo
o M

S P

izl

e

10 4
=

v Hu ua

£ g 29 Hxfof] mE APAA HIEY Rolot &3]
VHfES B9 A9 He &80 523 AL, olzst
T 2AE AL AL QAF BA 9 AR ZIE2 Qs
A Ul g 848 op7|sith & =32 o]2fsh A4
oA EFsto], FA FF E44S 12st SR Y S
Aehstal, of7lo] 849 vHjS 2YS 93t eAHA
A2A LY (Sequential Upscaling)” HAehs Aok Af
2 ATHE Aokl A5 okA} gt o] Foff 71&
wralo] vl g 84S 7H*d ohal, 2] Agolets 4 &
Bo| A3k HlE SR 729 7FsAdE AAISE

II. Preliminaries

1. Related works

1.1 Data Accumulation Strategy for OLED
Compensation
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Fig. 4. Comparison of x4 SR artifacts for the ‘logo’ pattern (A = 1) across different models[9]1[10][11][12]
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III. The Proposed Scheme

1. Method

1.1 Sequential Up-scaling SRFBN Architecture
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Table 1. Step-wise PSNR and SSIM results on BSD100

Model 1 Model 2
PSNR SSIM PSNR  SSIM
Step 1 31.31 0.636 31.31 0.636
Step 2 24.07 0.501 19.88 0.427
BSD100 Step 3 21.49 0.447 18.60 0.405
Step 4 21.20 0.441 18.30 0.399

Table 2. x16 SR comparison between Model 1 and 2
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2. Experiment

2.1 Experiment Setup

wEo] A% Bl 37 WA doleAle st
o} o
Aol ImageNet IM tlolel7} wjzo2 ALgsloict,
Fot AA E0M9] dee A5 ] st OLED mid
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O)‘

o
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BS &3t Eoh gt ARSE A E(LR)
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92 DIE(HR) GHORIE OpenCV eto]=ieo)
dlo] 34l ®7HH(bicubic interpolation)& A-8-5t0] 244
Sl 7Ag 7|2o2 Senk J|E Apele] Ak vl 7
dollA Aeh EUX]E ERlst] 2lsf Pillow 2fo]H.2i2]
2 A8e 30t ASE R

2.2 Benchmark Evaluation Results
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Fig. 15. x16 SR results of different models on the Urban100 and DIV2K datasets
Table 3. x8 and x16 SR results via Ensemble Configurations (Proposed)
1-1: SUX2 — SUxX4, 1-2: SUX2 (Steps 1—2—3), 2-1: SUX4 (Steps 1—2),
2-2: SUX2 (Steps 1—2—3—SRFBNX2), 2-3: SUX4 (Step 1—SUX2 Step 3—SRFBNX2) [13-20]
Algorithm  Scale Set5 Set14 BSD100 Urban100 Mangal09
PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM
DBPN 19.93 0.538 18.49 0.461 19.10 0.449 16.17 0.405 17.40 0.546
RCAN 19.41 0.526 18.23 0.442 18.76 0.438 15.76 0.388 17.00 0.522
ABPN <8 19.36 0.524 18.55 0.455 18.33 0.427 16.23 0.430 17.64 0.582
SRFBN 19.94 0.533 18.48 0.456 19.01 0.440 15.90 0.402 17.31 0.557
Ours 1-1 24.67 0.675 22.80 0.558 23.08 0.518 20.41 0.535 21.15 0.679
Ours 1-2 24.70 0.676 22.81 0.559 23.08 0.518 20.43 0.536 21.16 0.678
DIV8K val DIV2K val BSD100 Urban100 Mangal09
DBPN - - 17.65 0.466 17.28 0.366 14.30 0.312 14.98 0.444
RCAN 21.60 0.612 16.94 0.441 16.66 0.345 13.66 0.291 14.40 0417
ABPN 22.38 0.638 17.76 0.480 16.23 0313 14.78 0.310 16.71 0.411
SRFBN x16 22.13 0.629 17.44 0.462 17.12 0.363 14.08 0.312 14.85 0.455
Ours 2-1 26.78 0.691 22.08 0.562 21.20 0.441 18.25 0.424 18.28 0.568
Ours 2-2 26.68 0.684 22.03 0.554 21.15 0.433 18.22 0414 18.27 0.558
Ours 2-3 26.78 0.691 22.08 0.561 21.21 0.441 18.26 0.424 18.29 0.568
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2.3 Accumulated image Experiment
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Table 4. Average PSNR/SSIM values at X16 scale using Pillow bicubic interpolation

Alvorithm Scale DIV8k val DIV2k val BSD100 Urban100 Mangal09
g PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM
DBPN - - - - 23.02 0.469 20.25 0.463 21.13 0.631
RCAN 28.69 0.709 24.44 0.597 23.02 0.470 20.32 0.465 21.11 0.632
ABPN x16 28.69 0.711 24.49 0.598 20.83 0417 19.45 0.429 17.49 0.446
SRFBN 28.65 0.709 24.41 0.595 23.00 0.468 20.31 0.467 21.08 0.631
Ours 27.35 0.682 22.99 0.550 22.02 0.432 19.06 0.402 19.34 0.549

Table 5. x16 performance evaluation across three scenarios: clean, single logo, and mixed logos

ABPN DBPN SRFBN RCAN Ours(x4x4)
accumulate Number PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM
1K 27.63 0.935 46.49 0.986 46.59 0.987 46.48 0.986 4835 0.988
10K 26.69 0.942 55.36 0.997 55.26 0.997 55.21 0.997 55.95 0.998
Accammilistion of 100K 26.86 0.943 57.84 0.999 57.82 0.999 57.71 0.999 58.50 0.999
beic frnageblet 300K 26.78 0.943 58.36 0.999 58.45 0.999 58.34 0.999 58.87 0.999
o 500K 26.83 0.944 58.33 0.999 58.35 0.999 58.24 0.999 58.87 0.999
8o TO0K 26.74 0.943 58.50 0.999 58.52 0.999 58.41 0.999 58.99 0.999
900K 26.89 0.943 58.35 0.999 58.40 0.999 58.34 0.999 58.92 0.999
M 26.93 0.943 58.24 0.999 58.27 0.999 58.19 0.999 58.68 0.999

blending lambda

i 0.00 26.93 0.943 58.24 0.999 5827 0.999 58.19 0.999 58.68 0.999
;‘lcfdc - jﬂh 0.05 25.90 0.946 55.75 0.997 56.08 0.997 55.72 0.997 57.22 0.998
liaselEE 0.10 25.58 0.944 51.39 0.994 51.81 0.994 51.37 0.993 54.68 0.996
i iccumulatc 4 0.15 25.55 0.939 47.47 0.988 47.98 0.987 47.12 0.984 52.13 0.994
S 0.20 25.57 0.933 44.77 0981 45.44 0.981 44.35 0.976 49.96 0.991
& 0.60 25.30 0.887 36.05 0.931 36.19 0.938 34.28 0916 40.68 0.966
1.00 26.42 0.938 31.82 0.894 32.10 0.909 29.89 0.876 36.18 0.947
0.00 26.93 0.943 58.24 0.999 5827 0.999 58.19 0.999 58.68 0.999
Complex logo 0.05 26.92 0.943 58.00 0.999 58.05 0.999 57.98 0.999 58.43 0.999
blended with 0.10 2691 0.943 57.75 0.999 57.85 0.999 57.79 0.999 58.12 0.999
ImageNet 0.15 26.92 0.944 57.11 0.998 57.19 0.998 57.18 0.998 57.70 0.999
IM accumulated 0.20 26.85 0.944 56.45 0.998 56.57 0.998 56.51 0.998 57.10 0.998
image 0.60 26.53 0.942 51.08 0.995 51.45 0.995 5116 0.995 52.47 0.995
1.00 24.87 0.865 47.11 0.989 47.33 0.990 47.08 0.989 48.93 0.991
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2.4 OLED Panel Experiment
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Fig. 16. Top: visual comparison according to the number of accumulated images
Middle: x16 super—resolution performance of each model under fixed—pattern (‘logo’) conditions [21]
Bottom: performance comparison when multiple logos are overlapped at the same position

Table 6. Evaluation of sequential upscaling effects at 16X super-resolution by changing the order of
individually trained X2 and X4 models (‘Step’ denotes the training order, where Step 1 starts from the

lowest resolution.)

Ablation Ref

x2SU Step 4-3-2-1 x2SU Step 2-1-3-4 x4SU Step 2-1 x2SU Step 1-2-3-4 x4SU Step 1-2

PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM
BSD100 18.53 0.40 21.12 0.43 20.75 0.44 2115 0.43 21.20 0.44
MANGA109 16.18 0.50 18.25 0.56 17.99 0.56 18.27 0.56 18.28 0.57
Urban100 15.59 0.35 18.21 0.42 17.78 0.42 18.22 0.41 18.25 0.42
DIV8k 23.79 0.65 26.71 0.69 26.42 0.69 26.68 0.68 26.78 0.69
DIV2k 19.05 0.50 22.00 0.55 21.58 0.56 22.03 0.55 22.08 0.56
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