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Abstract

With the expansion of open government data policies and the rapid deployment of Generative Al
technologies, the utilization of KOGL (Korea Open Government License)-licensed open government works has
significantly increased. However, copyright infringement issues continue to arise due to misunderstanding of
license conditions, inaccurate labeling, and ambiguity in third-party ownership, leading to violations of
attribution (BY), non-commercial use (NC), no-derivatives (ND), and false registration (CF). Traditional
manual verification processes are insufficient for handling the growing volume and complexity of shared
content, and they fail to automatically detect contextual and multimodal infringement patterns.

To address these challenges, this study proposes a multimodal Al-based copyright infringement risk
prediction model that integrates textual descriptions and image content to evaluate KOGL compliance. The
model consists of a six-stage pipeline-Input, Pre-processing, CUR Feature Extraction, GRU-based
Sequence Modeling, CRU Rule Engine, and Final Decision-and learns contextual temporal patterns to
classify infringement types. Through 1,000 repeated experiments, the proposed model achieved significantly
improved performance over single-modal baselines in Accuracy, F1-Score, and AUC, and provides
evidence-based explanatory outputs for practical decision support.
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keywords : Multimodal Al, KOGL Open Government Works, Copyright Infringement Risk Prediction,
GRU Sequence Model, Open Government Data

* AU 75 s Haedalk 2025.12.02. AAMSE: 2025.12.08.
wx SEA U Stl FgR kel Al A g4 2025.12.20.

t w2 A2 7Y 2 (email: ymkim828@ssu.ac.kr)

_19_


http://dx.doi.org/10.29056/jsav.2025.12.02

HE|ZE Al 7|8 KOGL SRAMAE MAd Hifl 7isd o5 Y

1. M8
Tadlolel A AH gdier Y dTA
5 (Generative AD®] wdo=® FHA%E &8
o] w3t Utk TFALES WA WK E3}-
A el S Hloly AdoR EEEI
dom Al sk -dlolE] 7|¥k AMn]~ Jjd-SH.
AT FopelA B2 TS FPgr =9

TFAAES KOGL(Korea Open Government
Al(BY), H=(NC),
o2 AfFEA ol 9l

License)S &3 =A%
AFAND)E 27

=3

gy AA &8 BN E F/}OV& x4
°of 23, 9F AfE A g,
Copyfraud 5 theFst #2433 —1:11]7} A&

Ao At k. ¢S 5o HEY Ll
°f KOGL® &5 5=, &5 onA-E£E
7h 23 FR27F SHAGER ANEE A
7h WS AL Qltk o] o] §Atel Al e A
ARE Adsre] 22 Az AL Aol F7b
Aels eI

Qebd FHATES] ARG TAE A
& A% Al A8 bede A3k Ve
A Fto] 2Hh olo] ¥ =EoM= HER
o AL 7]9F KOGL 4422 A= As 7bs
A o E S AEth Alo]E A R-med|o]
ERES SN L AL A L

CRU-GRU 7§t stelBg]= RES Faf 38

L ?*é% U 2 2% A= @
d ATFE FHALE 9 KOGL oAz ¥4
THAE A 4311 4 aE]a GRU 7]
A BdS 7]E3 3= B =R A
719k AR A A
3 dE WS 71Edt 4gdAeE A 2

Ao W,

129
4

XZtE 2 KOGL 2fo[MdA 24
KR

a1 Fsl Al 7Y He
Fig. 1. Defining the Types of Violations

shaoll A= 20139 =¥ KOGL(Korea Open
Government License)o] & gho]d A2 95
I Q) 71€ d+= KOGL =7 (BY, NC, ND)
I g g3 FAd FFHo gtou, A &
& HA A A= Al AtElE As B 0}
Ad, Al 7|8k 2 H3) 7Hsds A @sehe

E4 24 e, w9
I3

CE I BRI
wo) B3,

_20_



2025 128 St=AZEQoAFEIIse =24 M212 H4Z

2.2 SAMHE Holl Ml =4

Tare et Ase gdd & 53
S AYsta slen, duxHos AR =&
A, KOGL vhast 344 &ebd %7, &5
A EE X3 Zelxe] KOGL 291 5%,
Copyfraud o] WHHw. 7]& A= A
Hol 2xa glow, Hell #2375}
HolHAl 75 2 g5 2d dgos 283 o
TE FESth B o=EE e AlE
BY'NC-ND-CF(8]9] KOGL 5%) §2& dlo|
Elgleto] 2be 4 7hsete s AARYE Aol

A el Qe

a0 ME g 4SS

Z
N
el AghE ALk Ao M E=

& 9o
2
o
au)
dy &

A2k g
T EAEA -AF A5 - 49 149 5F
Aot 2 s gXFgo=N BY-NC-ND 3
g deko] a3t Fu dAE FEFT 5 QT
Fg ojmx-ExE-vEtdo]E fHS AIZHAH
AR2Z AR 4 glo] FERY 7|8k KOGL
el dZol Hgslty E =R Al Rde

2 7Iek e R g &8y, Y oA -
A 2] @A - CUR Feature Extractor - GRU 7]
Hk Sequence Model - CRU Rule Engine - 3%
ot GA Y 6GHAR FET AA FEE L
w29 2t

o

2 H (Text + Image)

HMAE| (OCR, EXE2)

CUR Feature Extracter

CRU 7|8} Sequence Model

CRU Rule Engin

a2 2. KOGL &&ll ol&s =M%
Fig. 2. KOGL breach prediction flowchart

KOGL &FA44E Hal=
H g 2](NC) 271 9uk WAFX(ND) =74 9uh
g =1 o

AN Ackshe mae oe

o
3
lo ¢
.
-
i
et
i
i
e
i

i S fE

_21_



=y

HE|ZE Al 7|8 KOGL SrAAE Mad Hl 7lsd o

i

HHeH
==

F 1. KOGL &all 78 Al 2&
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(nn.Module):
(self, d_in, d_red):
super().__init_ ()
self.C = nn.Linear(d_in, d_red, bias=
self.U = nn.Linear(d_red, d_red, bias=i
self.R = nn.Linear(d_red, d_in, bias=
(self, x): # B,T,D)
self.C(self.U(self.R(x)))

(nn.Module):
(self, d_in, d_hid):
super().__init_ ()
self.gru = nn.GRU(d_in, d_hid, batch_first= , num_layers=2, dropout=0.2)
(self, sent_emb_seq): # (B,S,Dt
out,_ = self.gru(sent_emb_seq)

out[:,-1,:] #

(nn.Module):
(self, d_out=256):
super().__init_ ()
self.backbone = TinyCNN() #

self.proj = nn.Linear(self.backbone.out

(self, imgs):
f = self.backbone(imgs)
self.proj(f)
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Fig. 3. Implementation code for a CUR-based
text/image embedding dimension reduction module
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(nn.Module) :
(self, d_text=
super()._init_ ()
self.cur = CUR(d_text, d_red)
self.tenc = TextGRUEncoder(d_red, d_hid)

, d_img=256, d_red=128, d hid=256):

self.ienc = ImageEncoder(d_out=256)

self.type head = nn.Linear(d_hid+256, 4)

self.exc_head = nn.Linear(d_hid+256, 2)
(self, sent_seq_emb, image_tensor):

x = self.cur(sent_seq_emb)

ht = self.tenc(x)

hi = self.ienc(image tensor)

h = torch.cat([ht, hi], dim=-1)

type logits = self.type_head(h)
= self.exc_head(h)
'n F.softmax(type_logits,

exc_logits

-1), torch.sigmoid(exc_logits)
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Fig. 4. KOGL Violation Type Classification Code
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