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[Abstract]

This study aims to establish a standard to accurately determine the similarity of the results when
web pages are generated automatically using Al technology due to the explosive increase in demand for
digital business. The YOLO, SSIM, Jaccard, and ORB techniques presented in previous studies related
to the existing image similarity evaluation index generally focused on the partial and morphological
similarity between the reference and the derived image. However, with the development of more
complex and in-depth digital services based on generative Al, the need for comprehensive similarity
analysis and determination methods that reflect the context and structure has emerged. Accordingly, this
study proposed and verified a method to obtain ‘Web Structural Similarity (WSS)’ by combining the

advantages of SSIM and ORB prior techniques. The research will serve various meaningful implications.

» Key words: YOLO, Image Similarity, Jaccard, SSIM, ORB, Structural Discrimination

(82 ©9f]

2 AdFE FFeke gAY vlzy2s 8 S wEt Al V) 5 AbsstE galoz 4 Ho)
A7} AR E o], A= fA=E AS } | stz V)5S AL ) 7] o]y
A SALE HrK e #9F ﬁsgqj?oﬂ/ﬂ A A8 YOLO, FID, Jaccard, SSIM, ORB 7|HE2 <
WA o2 7]Eetyt mpAE ou| R FEA A FAME] FFE o AU Ty ALY Al
7IRke] o] Hptetal AlstE tiAE AMu|age] Wl gl Wy F2E W s S AR
A, dEvieke] A dto] tiFH ATt oo wel Ao A= SSIMZ ORB A &7|HE2] %
PSR o ] 5+ 4 2}

92 2gsel § T2H FARWS)'E ToHe BAS Tl AL R AT A7
2 0% SnFE F A olulA wwHk A FME A ARG AAES F R

» ZH[0f: YOLO, O|0|R|QALE, Jaccard, SSIM, ORB, L1224

* First Author: Seo-Hyuck Lee, Corresponding Author: Hanjin Lee

*Seo-Hyuck Lee (Ish@weven.kr), Weven Corporation

*Jin-san Kim (kjs@weven.kr), Weven Corporation

*Jung-Hwan Kim (kjhbond@gmail.com), Weven Corporation

*xHanjin Lee (cus@handong.edu), School of Creative Convergence Education, Handong Global University
» Received: 2024. 09. 02, Revised: 2024. 10. 14, Accepted: 2024. 10. 30.

Copyright © 2024 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



2 Journal of The Korea Society of Computer and Information

I. Introduction
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"o Al LAHMSE, Mean Squared Error), Z]0f Als
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SAFE(SSIM, Structural Similarity Index Measure),

FID(Frechet Inception Distance) £o0] QIt}H5,6].
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II. Preliminaries

1. Related works

1.1 YOLO (You Only Look Once)
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Fig. 1. Yolov8 Parameters(M), mAP Board [3]
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1.2 OpenCV
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Fig. 2. Preprocessing Website Data by OpenCV

1.3 Perceptual Metric
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1.4 JSI (Jaccard Similarity Index)
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Fig. 3. Jaccard Similarity Calculation formula
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1.5 SSIM (Structure Similarity Index Measure)
0302 AEF MABAT 7[Ee SSIMPER SALE
A1 SP)e2, ololx| A §44 L FAWbI 4
gerh(g]. SSIME Thedt WA J]9t ulmecks Izt
}\]71- A AHE0] o]O]X]& Q1X|5}= HfAlo] A Wi o
2 QAMIS WoIsi) o] KBk T ojujxle) ¥, o],
TAE vliLste] SAMSS ARE, 004 1 Alo]9] Ze
ZHRICH 7). SSIMO] Zlo] 19] 7742 & o]u]x|7} of
© oAt Z1S oujEit) SSIME Thet e A 7}
Al 94F A RALEE AXRITHS].

1) 8/7](Luminance, 1(x, y)): & ©oJno]x|9] BHF v}z

(31%)E vlwstH, SSIM ALE Al ojufx]9] HAdZtS o4&
gt &, Wglo] 245 WS ol 83i0], B ol
7] ABRES ZEEFA  ARRSKIE dlrh Mz

(grayscale) o]0 x|ojAl= 2z} mAlo] ZkS. oju|st, RGB
o|ujx]ojAl= R, G, B z} xjd® =AIZES ojo|sicl,

2) Ujv](Contrast, c(x, y)): & ©]u]x]o] 4]
= Ae(iR)S vlweith 342
ot YAl et 4 lenz

317}
2] Zho] op} A}
nF HAIS AHRITH

3) F+&(Structure, s(x, y)): F oJ0]x] =AY X1
Aol AfoJdE 7Rte2 GAMSS H]uwshs ¥ajo|tt. o]



Research on Improving the Performance of Image based Web

Structure Similarity: Combining SSIM and ORB algorithms 5

S #5P1 flste] 97|(luminance) & et O]
(contrast) & EF HALZ 0]-£510] ZJ12HNormalized)
g gaagiol FxoA FPAE Al gH4].

ZsH o g SSIML <Fig 4>9] A0 2 AAREICT

SSIM(x,y) = [[(x,9)]* » [c(z.9)]’ « [s(x

Fig. 4. SSIM Calculation Formula [4]

obE2] ZA7te] 4 the »A(Fig 5oz Alteith

U () =
7o T S O
20,0,+ C,
el e(ey) = 55—
o, +o,+C
0., TG
Zillry) = ———~
TE ) = o, 1 C
PRVRE LR R BEG
0,0, + ZYZ}Foln| ] o] AR (HHE HERY)
0, FoImX Tk FEAH TR FAM & LhER)
G G G ¢ HIFR, ol 2 gho = A sle] #17) 00l

Fig. 5. Specific Calculate Formula of SSIM [4,8]

Amo]x]9] ABES SSIME £ AT Aute} vl
3h= W T o|2isich(Fig 6). AT Amo|x], vl thAt

o] xS o|u]x|a}st SSIM SALE W7} ZEA A0
Adel Ants ERISHHS]. ol 10 7Phea= g
Zlog psi.
SHAIRE g71e} tulE vl
m Az, e, 270 F
12 g7kl e olgthe AP A

1WsH= B 8(Table 13} Fig 7)
Jge wid 789 fAte
CH6,8].

SSIM Difference Map (Score: 0.8760) 0250
I

20 250
|| 500 D
400 750
150 :|

I 1000
1500 50

SSIM Difference Map (Score: 0.9668)
o 250

5 || 100 1250

800

0

1000 1750

0 500 wo 100 20000 2 00 000

Fig. 6. SSIM Algorithm Structural Area Calculation Results

Table 1. Results comparison analysis by color
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3.2 Developing the Model
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Fig. . Identifying Feature Points using (co)sine Values
of C|rcular Patterns and Points using Rectangular Patches

Fig. 13. Mapping only Feature Points in Similar Locations
based on two Image Coordinate Values(Euclidean distance)
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15. Case Data 1, 2, 3 lllustrative Example

Table 2. Evaluation Values using Real Data

Property | Kp1 | Kp2 | Mp | ORB.S | SSIMS | Comb.S
Case.1 90 63 38 0.60 0.65 0.70
Case.2 90 71 27 0.38 0.44 0.65
Case.3 90 33 10 0.31 0.35 0.59
Kp : Key Point (% ORB 7|22 ZIZ|E HQIE)

Mp : Matching Point (% Kp11f Kp2 AfO|o| OjZE HEOIE)
ORB.S : ORB Similarity

SSIM.S : SSIM Similarity

Comb.S : Combine Similarity

IV. Conclusions
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