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Abstract

This study proposes a system that automatically generates customized article illustrations for media companies using a LoRA
(Low-Rank Adaptation) model-based Stable Diffusion. The system allows users to automatically generate prompts based on article
titles and content using the GPT-4 model, creating illustrations that maintain consistent media outlet styles. Experimental results
show that the LoRA model, applied to articles from Chosun Ilbo and Dong-A Ilbo, successfully generated illustrations that reflect
each outlet's unique graphic tone. The illustrations generated from the automated prompts were of high quality, indicating that the
system significantly improves the efficiency of creating media article illustrations.
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in Seoul is grey mixed with fine dust and tiny plastic
particles. People are out shoveling, coffee cup in the hand,

squinting against the bright reflection of the sun. Concept

of pollution, contrasting urban environments, plastic pollu-
tion, winter season.”’®|t}. o]« 18 69 TEIZE|A “A
side-by-side comparison of a snowy scene in Sapporo and
Seoul, the snow in Sapporo is bright and pure white while”
s Alg Aotk 1 49 <33 253 74 58
7IAF A3 Ao AFEE ZE2ZEE= “A Japanese bath fil-
led with yuzu fruits, steam rising, warm yellow glow, an
individual stepping in with a relaxed expression, flickering
traditional lanterns providing a gentle illumination, sym-
bolic of ridding the year-long hardship.”©|t}. ©]= 18 5
9] ZEIZEA “A cozy scene set on the winter solstice,
South Korean family sitting around a small traditional din-
ing table making sweet rice balls, warm light pouring
through the window, steaming red bean porridge in a
Korean clay pot on the table, the strain of laughter and hap-
Aol g Aot F

s HH O

e ZEZER

piness, in contrast,

Summary

Prompt

(b)
T2l 6. ZMUL| LS GPTL| ZEZE MY At (a) 7|AL ‘MERQ &, M22 & (b) 7IAH ‘SN EE1 /A 5=

Fig. 6. GPT's prompt creation result for Chosun Ilbo (a) Article ‘Snow in Sapporo, Snow in Seoul’ (b) Article ‘Red Bean Soup and Yuja Bath
on Dongji Day’
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CFG scale: 7, Size: 1024x1024, Model hash: 31e35¢80fc, ) MY Z22 e gokdt 43 AL Wz 3
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ChatBot -

1. Highlighting the pollution effect on snow in Korea, contrasting clean versus polluted snow, emphasizing the challenge of finding pristine snow due to fine dust
pollution, introducing the concept of microplastic contamination in snow.

2. lllustrating the contrast between clean and polluted snow in Korea, emphasizing the impact of fine dust pollution on snow purity, introducing the alarming presence
of microplastics in snow, raising awareness about environmental contamination.

3. Showcasing the pollution impact on snow quality in Korea, contrasting pure snow with dust-contaminated snow, highlighting the threat of microplastics in snow,
underlining the urgency to address environmental pollution issues.

4, Contrasting the purity of snow in Korea with pollution effects, illustrating the contamination of snow by fine dust, introducing the concept of microplastics affecting
snow quality, emphasizing the importance of combating environmental pollution.

5. Depicting the struggle to find clean snow in Korea amidst pollution, contrasting pristine snow with polluted conditions, highlighting the presence of microplasticsin
snow, raising awareness about the impact of environmental contamination.

LH7 i 7| AHE O 2|7HA] B H 2.8 2 OBLT, 2121 0) Cf ) EEEE 8 SEA

1SR =2 0|4 BX|2 el 7= E2tAE0| QUCE THE ChR2 QUC

Z EZE 1:lllustrating the challenge of finding clean snow in Korea due to fine dust pollution, highlighting the potential impact of microplastics on snow quality, raising a ss about environmental

concerns related to snow pollution

BT TE 2LE2 2 LT =8 2L

I 5XI E 2: Depicting the difficulty of encountering pristine snow in Korea due to environmental pollution, emphasizing the impact of microplastics on snow, raising awareness about the environmental

implications of polluted snov

293 32| 0|4 HX|Z I3 BT & SE2tAEO0| 0 01X & SEE &0t UL

s E 3: Highlighting the challenge of finding clean snow in Korea due to fine dust pollution, introducing the potential impact of microplastics on snow quality, raisi vareness about environmental

concerns related to snow pollution -
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Fig. 7. Prompt edit process for the article ‘Snow in Sapporo, Snow in Seoul’ (a) Request for content removal (b) Request for simultaneous generatior
of multiple prompts (c) Request for simultaneous generation of various summaries and prompts
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man, holdmg an electric mosquito racket, using a fly swat-
ter to catch a mosquito in a modern Korean home, late at
night, battling mosquitoes with an mosquito swat, annoy-
ance in his face, symbolizing small war, handheld in-
vention, presence of ‘Korean Forest Mosquito’, motif of
war, K-Mosquito Matters sign in background”°|t}. ©]+=
I% 69 ZEZEA “holding an electric mosquito rack-

et, using a fly swatter to catch a mosquito” 1"1—1'?—,3_ F7}3k

Aoltk. 118 59 <Fl AT £A4K BEE V1AL
AFsl A Aol AMEg ZEZE = “A small group of people,

Before Prompt Edit

azl 8.
Fig. 8.
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Comparison of Images Before and After Prompt Edit

After Prompt Edit
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Article Title

War with K-Mosquitoes

Article Title Hidden Treasures in Every Corner

.

of the neighborhood

Original

User-Generated Method

GPT Generated Method

Original User-Generated Method|GPT- Generated Method
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Fig. 9. Dong-A llbo illustration creation result
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a mix of Koreans and foreigners, exploring a quiet neigh-
borhood in Seoul on a sunny afternoon. They are wearing
casual attire and face masks, and are various ages, from
young adults to seniors. They're pacing around historical
buildings, museums with the map in their hands. Lush
green trees and traditional Korean architecture line the
streets, highlighting the city's rich history and culture. The
atmosphere is serene but also filled with curiosity and won-
der as the group discovers hidden treasures of the
neighborhood.”®]t}. ©]+= 1§ 10<] E%E__ :LEHE /\}
g3tk T LBEET A48 A4 ARE 129 50
et A8 314 A GPT 2 A19] Seed—z— 2
15312870467} 496455212°]t}.
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ZEIES EHH0E AT 5 YT Artan 53
131?1 Ak 71Ake) W gol Lokt FAH0) T JH
of met GPT Alz~wle) 4ol gebd 4 3
Z 7\ ekt shtel FAld) te) TAHoR
HEFE GPIVH U 439 ZgIES 3
ik,
T3 GPTE AA A4E 42 AE EF Batch countE
2, Batch sizeE 42 AA3lo] F 8749 on|x & At
o] Z 714 A7 olrAE Muatgich. o] oA
ZE PARE A% olnA HeEAA 288 AL

=
1525 A dgjA] ke, |2 Fd GPTE &83ko] =

-hﬁi._.rli

[H —{olf
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"Angry man, in a modern Korean home, late at night, battling mosquitoes with an electric
mosquito swat, annoyance in his face, symbolizing small war, handheld invention,

presence of 'Korean Forest Mosquito', motif of war, K-Mosquito Matters sign in background"

Aol M S BAIE Sl AT SH <
'0j2h= 2 of cish Al s, 0] B2
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1”IIfIJ‘I‘\I""x\"'lIﬂ egg ¢ 50| o SHoj B ¥ X
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"A small group of people, a mix of Koreans and foreigners, exploring a quiet neighborhood in Seoul on a sunny afternoon. They
are wearing casual attire and face masks, and are various ages, from young adults to seniors. They're pacing around historical
buildings, museums with the map in their hands. Lush green trees and traditional Korean architecture line the streets,
highlighting the city's rich history and culture. The atmosphere is serene but also filled with curiosity and wonder as the group
discovers hidden treasures of the neighborhood."

(b)

T2 10. SO0 CfEt GPTS| ZETE MY AT (a) JIA K-RIISS] FY (b) TIAF S| FATA 2Tl HEE
Fig. 10. GPT's prompt creation result for Donga llbo (a) Article ‘War with K-Mosquitoes’ (b) Article ‘Hidden Treasures in Every Corner of the

Neighborhood’
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Fig. 11. Chosun IIbo, Dong-A llbo mixed model illustration creation result
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Table 1. Comparison of Performance between Traditional Methods and Automated lllustration Production Systems

Traditional Method Proposed Automated o
(Designer Work)/""l System Improvement Rate [%]
Average lllustration Creation Time 4-5 hours 15-30 minutes 91.67
Number of Revisions Average of 3 revisions Average of 0.8 revisions 73.33
Time to Write a Prompt 30 minutes to 1 hour 5-10 minutes 83.33
Efficiency per lllustration Created per Article 1 illustration/4 hours 1 illustration/30 minutes 87.5
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Fig. 12. Color similarity histogram analysis of original, user-written, and GPT-generated images from Chosun llbo and Dong-A llbo
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Table 2. Correlation coefficients between the original image, user-writ-

ten image, and GPT-generated image

Original vs. Original vs.
User-Generated GPT-Generated
Image Image
Figure 5_ Sapporo 0.386394 0.027025
Figure 5_ Dongji Day 0.319060 0.434271
Figure 9_K-Mosquitoes 0.278564 0.178789
Figure 9_Neighborhood 0.470953 0.429063

o
bl
>,
b
Ir
4

X

Y
My o &
o
ot To
4z hu

o

(1T (R e > A LA e
r

9 1o o (o
o>
°

My

oxl

4z ok

rlr & ofm
i
o
ox
i
¥
0
92
o,
N

= = [e)
AT 7 U=

N
=
=
4
e
0 X
o
M
bl
i
v
R
=
N
2
M
-
ol
[
i
]
rr oo

=
HoRt ARl Ede wsd
b71%0l tie ngke] e

+ Stable Diffusion®} LoRA

L’._L
2Abe] 4T 1Y ES fASRA 7]
& 45e &

=

o

RT= =
oldng tigoz 3 A9 A3,

oA 7ke) Mg FAYS HERRE 3
QR o0l 9 AR A olulA) bl

e}

30, AHER A4 olw] 7k Ae)

=] =)
i Rkgsty

A& AT F Sich

GPT 4% olvlA|ste] JBAFE Hit 0249 A
STk 5% 79 5 AT 2] B9 GPT 44 ol
FAAT7E 00270252 o)
o o] e oNZ 1FE & Ao

=
ATe oA IHT. AAETAL Tea] B

AL SO 98

, ol <

=

it
o T % o

A

=

of

b
e

> o
|

X

ofr

-

2

ofo
o
e o2 2

inss
ofN
T

=

ox
ox
i 32
0
Lo N

bt

)
re
[k ru
(6 Lo
[
o
©
o
ofj
i
ol
Ju)
o
o)
o
n:)
2
%
N
fuja
ek
oo
ot

AHgAe) A A7k A7 =

°]
ol Hl 7ldg Ao yEktth

>
ox, I

il
£ [0 ol

e ox M

i © fo ox I

7]

o
S od
oX,
o 17

oft
of,
=

>
=

7&
>
offt
o
)
il
)
N
N
2
O
N
ofr
oX
4 Hrorle e g N Ay mx fo 2

N
-

>
o
ofr
L l"_>|']_, m [

v oo 2
oX,
o
o fu
s
i
2£

R =
~ Peone o [m

i

_ﬁ
off
oX,
24
>
ot
=
>
ol
2
i
1o
ml
o
oX,
flo
ogt
o
>,

3 3
o B AT ALSE A

T

rfu
>
>
1o,
lm
=
MK
o
__)il"
o,
Ho
R
©
i
e
[N
e =
g |
ox E
to rlo
PR
o, OF
o 1=

1,
il
St
o
i
N
XN
o off
X
o
39,
i)
o
il
of
o)
)
D)
o
ro
il
o

o
i
L
=)
>
]
kD{l
o
)
(o7
S~
oX,
ik

# 1 2 8 (References)

[1] OpenAl, “DALL-E 2,” Available: https://openai.com/index/dall-e-2/.
[Accessed: Sep. 1,2024].

[2] Stable Diffusion Web, “Stable Diffusion Online,” Available: https://
stablediffusionweb.com. [Accessed: Sep. 1, 2024].

[31 D. He, A. Smith, J. Zhang, “GANs for Image Synthesis: A
Survey,” IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2023.
doi: https://doi.org/10.1109/ACCESS.2019.2905015

[4] A. Ramesh, P. Dhariwal, A. Nichol, “Hierarchical Text-Conditional
Image Generation with CLIP Latents,” OpenAl, 2022.
doi: https://doi.org/10.48550/arXiv.2204.06125

[5] C. Saharia, W. Chan, H. Saxena, “Imagen:
Text-to-Image Diffusion Models,” NeurIPS, 2021.
doi: https://doi.org/10.48550/arXiv.2205.11487

Photorealistic



864

(6]

M

[8]

9]

[10]

(1]

[12]

W38k E =24 #1299 A6E, 202413 1142 (JBE Vol.29, No.6, November 2024)

R. Rombach, A. Blattmann, D. Lorenz, “High-Resolution Image
Synthesis with Latent Diffusion Models,” CVPR, 2022.

doi: https://doi.org/10.1109/cvpr52688.2022.01042

Z. Zhang, S. Sun, X. Ren, “Low-Rank Adaptation of Large Language
Models,” ACL, 2023.

doi: https://doi.org/10.48550/arXiv.2106.09685

Naver, “Clova Al: Revolutionizing Content Creation with Al,” Naver
Tech Blog, 10 Jan. 2024, https://tech.naver.com/clova-ai. [Accessed:
Oct. 24, 2024].

Kakao Enterprise, “Al-based Emoticon and Illustration Generation
Technology,” Kakao Tech Blog, 5 Apr. 2024, https://tech.kakao.com/
ai-emoji-illustration. [Accessed: Oct. 24, 2024].

SK Telecom, “Al-based Advertising Image Generation Solution,” SK
Telecom Newsroom, 12 Feb. 2024, https:/news.sktelecom.com/
ai-ad-image-generation. [Accessed: Oct. 24, 2024].

LG AI Research, “Exaone: The Future of Al-Powered Product
Design,” LG Newsroom, 15 Mar. 2023, https://Ignewsroom.com/
exaone-ai-product-design. [Accessed: Oct. 24, 2024].

Samsung Electronics, “Al-Driven Innovation in UX Design,” Samsung
Newsroom, 22 Feb. 2024, https:/news.samsung.com/ux-design-
ai-innovation. [Accessed: Oct. 24, 2024].

2 A

=]
=] =

- MSAIRIHSI MPSit & MARET |58

RESH VAT

[mi= s

F: 223 22, Holy 24

- MSAIRIHSII MARMY [AFEISSHT SPARY
- ORCID : https://orcid.org/0009-0005-2978-0324

- FUMEOL: HIC /G Xe|(EFHIH/AISKIST |

[13]

[14]

[15]

[16]

[17]

X XA N

B5H2 A

- ORCID : https://orcid.org/0009-0000-1949-8214
ani

Hu, Edward J., et al. “Lora: Low-rank adaptation of large language
models.” arXiv preprint, arXiv:2106.09685, 2021.

doi: https://doi.org/10.48550/arXiv.2106.09685

Lee, Wonjoo, Cho, Youngbok, Choi, Jian, Jeong, Yujin, Jeong, Minsu,
Lee, Hyunseong, and Ok, Changhee, “A Design and Implementation of
Generative Al-based Advertising Image Production Service
Application,” Journal of the Korea Society of Computer and
Information, vol. 29, no. 5, pp. 31-38, 2024.

doi: https://doi.org/10.9708/jksci.2024.29.05

E. Zakharov, A. Shysheya, E. Burkov, and V. Lempitsky, “Few-Shot
Adversarial Learning of Realistic Neural Talking Head Models,” in
*arXiv preprint arXiv:1905.08233*, Sep. 2019.

doi: https://doi.org/10.1109/iccv.2019.00955

N. Ruiz, Y. Li, V. Jampani, Y. Pritch, M. Rubinstein, and K. Aberman,
“DreamBooth: Fine Tuning Text-to-Image Diffusion Models for
Subject-Driven Generation,” *arXiv preprint arXiv:2208.12242%,
Mar. 2023.

doi: https://doi.org/10.1109/cvpr52729.2023.02155

Guru. (n.d.). How much do illustrators charge per image? Retrieved
October 27, 2024, from https://www.guru.com/blog/how-much-do-
illustrators-charge-per-image/ [Accessed: Oct. 24, 2024].

BF AAIK2))

= oo

q

B2
=T

0K



AN ¢ 39 LoRA B9 7|4 Stable Diffusions 43 A=A REF 714 A8F 44 865
(Si-Eun Kim et al.: Customized Article Illustrations for Media Companies with LoRA Model-based Stable Diffusion)

X XA

ogd
- KBS 0|C|0{7|&%i74 A7l
- ORCID : https:/orcid.org/0009-0007-5955-9203

- RO} HIC|/HA 9%

(el = i

249
- MEAIRIHStn MARMY | AFEISST e
- ORCID : https://orcid.org/0000-0001-7066-0555
- FELEOL: 0|SEA, SM/QCI2 M2, H|C|U/SA He|(ZFEHIR/ISK SV [8E S4H2])

il




