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[Abstract]

Image labeling must be preceded in order to perform object detection, and this task is considered a
significant burden in building a deep learning model. Tens of thousands of images need to be trained
for building a deep learning model, and human labelers have many limitations in labeling these images
manually. In order to overcome these difficulties, this study proposes a method to perform object
detection without significant performance degradation, even though labeling some images rather than the
entire image. Specifically, in this study, low-resolution oriental painting images are converted into
high-quality images using a super-resolution algorithm, and the effect of SSIM and PSNR derived in
this process on the mAP of object detection is analyzed. We expect that the results of this study can
contribute significantly to constructing deep learning models such as image classification, object

detection, and image segmentation that require efficient image labeling.
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I. Introduction
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II. Related Research

1. Super Resolution
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Fig. 1. Real-ESRGAN Generator Network
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2. Object Detection
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3. Image Labeling
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III. Proposed Method

1. Overall Research Process
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3. Object Detection (by YOLOVS)

B Ho|A= <Fig. 7>9] @A % Phase 19] Process
3~50] sigste e Avlgtth A Process 32 N
7] olul&] Aloj|A] shte] Alg AEig}. tgo=

ss 4= A= she] Al sl a~5A1Q1 o]n]A|
=32 71345, Process b= AdH 2fo]E o]

2ol 3
UA] A2 o] §sto] 2K BAl B A AN o
Kol 2 Qo] ojujxlet 8074 220 cfsh ofo] &

B3] Apxlstgo] o] 2oixl 2ol YOLOVEES AMR-SiCY.

s 7o 2 oy 25 Sl &%
gtofl s stolmf mRi|HE 280 AR Al
22 AR 87 Rl A5l <Fig. 82 &4
chsh 74 = Alset Aol 47 ool

Fig. 8. Object Detection
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4. Optimal Set Selection(by SSIM)
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IV. Experiment

1. Experiment Overview

2 Aol 3gold A7k Ag PaEe
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7HA] AR chst eol 2 g A Sagsiect. 7 27
2 ofujAle] Ab 0080z Esteich
Python 27288 ARSI  GPU:Tesla V100,
CPU:Xenon (R) 5120 2.20GHz, Memory:180 GB9] &t
oA R1distct. £ 1A= Real-ESRGAN &ilz]
&2 ol&stoy 3.58] Upsampling®= Z%I3¥5t9i o0
Residual Block 167f, RRDBEE 23715 X|A5}ISiCT.
Zsl4et ofujx|et 2 o]u]X|(Ori_img)E Y]w5}toq
SSIMa} PSNRE At&sleict.
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g

2. Results of Super Resolution
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1A= = &Us] Hslil H2(Ori_img) o]ujx|et
Z5l42KSr_img) ofu]x]ofl tish 2{7} ZBA| ©A] 25
23190 2 94 B2 YOLOVS 9dg ALg
=591, Batch Size= 32, Epoch& 100, Img_size
= 41602 x|Ratol SUs} oljx2 N £HL K%Y
Shith. AREH oJulX|= AR 2,400%%9] olulx] F
Train 1,680%4}, Validation 360%}0]tt. Test= 36079]
oJU]X|E AM&sto] AdddE AIS8sYl o, o] o]% 1y
M= FYstct.
2R @A welo] WA e o5 At dop
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Fig. 9. Precision and Recall
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I
2 737F AR gAREE BeR A5t mAPE vl
b A8 Anbe <Table 1>1 72700y, A3 ZAnp &3
Ayetel o]u|x| & Argoto] &S A EX] wHlo] et
E7F A2 oJujxE ARERE o] w5 =7 UEhdE

Table 1. mAP(Ori_img vs. Sr_img)

Image Set mAP @.5:.95
Ori_img(a0) 0.6310
Sr_img(a1) * 0.6470

3. Results of Optimal Image Set Selection

st sYeolA AA9] ofujx] Alg FE5t
7] Slsh HIAE oJu]x] 36072 AUt 2,040% 0] et
SSIM & AtEstglon, SSIMo| whet o]ujx| & AJEs

ol 27§9) 73k, 47he} 77k, 1070 PThoz 7B

o] Z47ko] oJulA] Alg B2 SdstRitt. o]ulx] Al
ai 2 YEo] j&= 2710 4, it o]u]A] Ao} &4
Uerdth 5, a)t SSIMo| e} 27je] ko i}
ofulx] Al & A WA ALS Jujgich. ofu]x] Alg 2
Mol o2 REF AL, 2 R é oluj]
1,020 o gt SSIM o] Ao, 24, B>
<Table 2>9} Ztt.

r{r wu o

Table 2. SSIM of Each Set (Divided into 2 Sets)

Image Set Max Min Average
a 0.9890 0.9248 0.9475
a; 0.9246 0.2729 0.8745
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ojujR] Alg 47}9] o m gt
toz EeF 7490l tigt SSIM 7t Ao, &4, F+t
Z¥7t <Table 3>, <Table 4>} 7t}

N

Table 3. SSIM of Each Set (Divided into 4 Sets)

790k 10709

LLom(Table 6), 107]2] 7710] gt AaolAt af, o]
mAP7} 714 7] Uehdth(Table 7). oz
2N, P, 2215 1012 8 ololx] Ho] ol 7
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> m

Table 6. mAP of Each Set (Divided into 4 Sets)

Image Set | mAP @.5:95| Image Set | mAP @.5:.95

Image Set Max Min Average
a 0.9890 0.9459 0.9592
al 0.9459 0.9248 0.9357
al 0.9246 0.8946 0.9105
a 0.8945 0.2729 0.8383

aj 0.486 a * 0.533

Table 4. SSIM of Each Set (Divided into 10 Sets)

al 0517 a 0.510

Table 7. mAP of Each Set (Divided into 10 Sets)

Image Set | mAP @.5:95| Image Set | mAP @.5:.95
ajg 0.398 ajy 0.434
ayy 0.387 ary * 0.477
ayy 0.403 ayy 0.449
aly 0.385 aty 0.391
ab, 0.427 aj 0.365

Image Set Max Min Average
aiy 0.9890 0.9602 0.9689
aly 0.9600 0.9505 0.9550
aly 0.9504 0.9419 0.9461
al, 0.9418 0.9342 0.9381
aby 0.9341 0.9250 0.9294
al 0.9249 0.9141 0.9196
al 0.9141 0.9012 0.9080
al, 0.9012 0.8855 0.8941
aly 0.8855 0.8550 0.8723
ay 0.8541 0.2729 0.7786

oAo] 771 ojulx| Al 7

x| BEE 7431, ols

of wlmsigich. 2R Aol
ohd ATyt AR o]ujAlS
£ Eol4 AAEE mAPE Test dlo
Z

SIM ghol| mef 2719] 17t
1 A3} mAPE a3(0.550),

Al HEFRTHTable ).

Table 5. mAP of Each Set (Divided into 2 Sets)

Image Set mAP @.5:.95
a; 0.550
a * 0.585

a71e] Ftof gt 2

oA mAP7} a}(0.486), o}
(0.517), @3(0.533), a}(0.510)0.2 a?o] 715+ =A e}

4. Results of Selective Labeling
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Table 8. Optimal Image Set Configuration

Number of Data
Data Size | Optimal Image Set -
Train Val. Test
100% (al) 1,680 | 360
50% (a3) 816 | 204
5 360
25% (@) 408 | 102
10% (aly) 164 40

<Table 8>9] Holeio] chsl 7R] YAl g H4at
A= <Table 9>9F Ztt}.



30 Journal of The Korea Society of Computer and Information

Table 9. Performance Comparison (mAP)

mAP @.5:.95
Data Random Optimal Image (b)-(a)
sampling(a) Set(b)
100% 0.647 0
50% 0.564 0.585 0.021
25% 0.507 0.533 0.026
10% 0.396 0.477 0.081

<Table 9>0f|A] Aot WRigof wa} &5 74| ©A|
239l mAP7H RAIY] £& WiEol ofgh AR g7 =
2of| vJsli 2= Data Sizeo] thsl =7 e H2e
o] Aoz 279 &2 AHESr 4% d5 3 ey
0, o|g|dt ZA|= <Table 9> Jef=2 UEhd <Fig.
10>014 &5 FetsiA &21g 4 Sl

—<— : Random sampling

mAP @.5:.95 . .
—@— ! optimal image set
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0.55
{iw
0.45
Y
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Fig. 10. Performance Comparison (mAP)

V. Conclusion
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