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Abstract

This paper proposes an Al-based integrated pipeline and platform that automatically converts webtoon content into short-form
videos. The system adopts a 3-tier architecture composed of a producer platform, a consumer platform, and a shared backend.
The producer platform carries out a 7-stage pipeline—cut segmentation, LLM-based story and emotion analysis, photorealistic
image generation, video clip generation, and transition/BGM editing—mostly automatically from a webtoon input, while the user
intervenes only in cut selection and minor edits. In particular, it analyzes the storyline of an entire episode and references it at
every subsequent stage to realize advanced automatic prompting, and uses the first cut of a sequence as a style anchor together
with a user-provided character reference image to preserve color tone and character consistency. The significance of this work lies
in proposing an end-to-end environment in which non-expert creators can produce and distribute high-quality short-form content

without complex prompting knowledge.

AYE: DT AP AL G772 9lo] Bd, LEE ~etel PA, e LA
Keywords: Webtoon, Generative Al, Large Language Model, Prompting, Style Anchor, Character Consistency

*corresponding author: Sanghun Park / Graduate School of Virtual Convergence, Sogang University (mshpark@sogang.ac.kr)

Received : 2026.05.29./ Review completed : 1st 2026.06.07. 2nd 2026.06.25./ Accepted : 2026.06.29.
DOI : 10.15701/kecgs.2026.32.3.143
ISSN : 1975-7883(Print)/2383-529X(Online)

- 143 -



1. A=
HE2 =S SHe= A AAA
Aog, HEH AARE FHE WES HiS 9Hd 2
(IP: intellectual property)o|Th. A2 AT 2 YE O] A
o AelBEe] 25k A2 A% PR ofn] Yn
A%} me mR e 0] v gt ) A0S AAT 5 s T
=t}. Yo7} TikTok, YouTube Shorts, Instagram Reels 5
o] shre Y5O GH IS e
2o 71072 glek (1],
2 ol 7 S B AL AL AEs Zeo] of]
CHAEG)NA QAo it oA ool do 2,
Aol Bk e NS §71E Aot sted g d s
2 713k 24 5]o] gro s (2], Htoli Bt Slo] mel} o
A} A e o] ubA a7 9dA A2 3= 22 2|7} 917F-
ATHY P22 2 A ARE T T3] 2 A7 2 o] 58
flell Z-ef st A, S i = = A= A3E AES AH
Skl A& 2] A AR o|u| 2] G4 A7 24 R AL
HeF-g o mpo]melel Qhof] Aotgte
Aot 2 5= M2 He ZA4E e
Ty AR AL Z-87t Y4 AR A4 5] B Z 7t

{o
u
Lot
e
h)
A
)
i
=
2
o &
i ogh

oL
B oox
b 32 Tl
2 o

ol‘l
oHﬂ PSRl

[e]
FH= F

RO SN o&

_0,

POoE—V.l

2,
o
filo
ne
N
mie]
:qg
>,
rlr
2
Bl
N
4 1
N o, HU

>
U Ao
e > ot

4
2
i)

re
»
M
=2
o)
rr
Q0
i)
&
M
Y
iy o
. e
ol
ol
&
e
=
e
Bl
O
rol
ol
By

A5t it o] =P (LLM: large language model) 714
Ed 243 B4 AL APIE Zototo] &5 J47HA 4
315}= QI EEQIE (end-to-end) mho]Z2tely}t oo =
O]—o]-q- Ak /\]/REﬂ [e) /\]-_Q_;qq]- 7 A—]lﬂﬂj,}_
ISt = AA 5o, v E7TE 2| aghe] 22t
P Qlok Ao A2 () 22 Ao &
A Fx2stE A 2EEH t
Al 2 o] 7, (i) A|E20] A RS 7]
c§7](style anchor) 2] | =& F 3l A H
7 k.

Al sho]ma}el: AE A= ollA FF BA7A o
tE A= staL AR Al 2 avlehs T 92

IOV—E‘N{OO‘“F—H
Fo b Lo 2 & 2 R >

[(

o 2 i

mz
4z
L= b
lo o
)

[¢]

%—m—‘o&o?i)'
o

oli
L
a
=

do o 1 o %

Lo:

i _ll->
FN oo 12

N

i 1

N 2 N 2 1:0
2 rlr of me ok
por
4N Jo 2L

ey

RUBU)

=

Ho o ot
o

e o
U Az

- 2ET W N AT TEZY: 37 e A4 HRE
F4 44 DA AT FAsto] NIRRT 1B A0S
IS

- QB HA 7] AN E H L o|u ] eF 2B 71 9]

Aste g o3 Aol A3 Al dud st

- TR FE AR VT AO|E: o] A Aot A nE AAT F
& HeE A 2®l WA AFESEe], A vlE Al A
e EATCEZN &Y AL .

2 AofA= (1) A= EE L3 9
$-6h= LLM 7|5t 215 u
e A, @) B Aol FE2 BUboke

2.1 AAZIHE G B

HAE AAIZEE ¢ Q. >
ALS T3} oA F456] A7l %*E’r-
Z|(T2I) A AL el AE-JAKT2V) A
oy =29 A=A (directon) 2 -85 ]
o} [4, 5]. F|Lolli= LLMO| tpA| o] majql-& @ AIAE| 0]
Asto] AR Bl AR S HE QA G S 5.0 2 sl A
28, 7)ol 9 WA A Qe A7 B e Tk Bal
A, S A 24 1§—rE1 2B Fe ofjyro]d-& A4
St=4dE|RHE LLM 7|HF A AH &
Nl A SHA T 3%—% Kk itk [6

194 Qe G AT AT 4T

22 LIM 7|8 A5 T E0E]

A Ale] &9 =ZL& QY

42 d" ZFEIZES "o A 9

fll

zatoz, o2 Agski dvsh Wit dEdoz
APE(Automatic Prompt Engineer)= LLMO & XA TETEES
A AL AT Y $E ATE 5L Y
2, 01% ATEL M UAE AR YR nguE 47
stsoz OH SIth[9, 10]. o] 2| et 552 A A} wiete] 7]gtket
bs I g o] o|u| 2. G A T4 el EtE S d
= A AJARRECE

2.3 qtel-g ge wd

Qg st Aole] WE AT IO F450] e,
R L R e e
Q4] W% Ho]A] ool A4, ZH= ¢14] doo}
2|5t 2 7K manga: Y24 e} A

3 Qlsjo} she o e 177} o g e B A
22 YEL A0 S8 £47F 9ol otz AgH L,
T 2 9912 ojn] B TS A9l FrEold A @

o A me| o AL TR AHg FFsled, 8% e

ﬁ

N
=

4 2
mlu>:‘i 2R M
ol O > XL 4 ok Mo oX of

N
T

]_

Ml

- 144 -



Azto] TAL Mk 0 & ZA5}7] 9|5 o]u] 7] HAE. S
g2 Qe gstAALt 2o Weolsh W4 E sk thal 7 o
I ;(]_]_1?._7]. O]'E%Xq 011—4- _@_Z—]oﬂ]ﬂl— 7} 1] _4 7(1—%_ H]-/leq. 7(;—1—1.
WAE AED 7, 2 979 Bt el 7P Rt 292
A1 G

(1) CLIP: o]u|z]|9} | ~EE Zolst |y Z7lo]| AMAFSELL
5 AH g o] AR 5-AF(cosine similarity) 2 O] 7] 2 A g}
£5 2 [13]. o|ul A8 AE Holel g EEow

ojn] o] ZstAe, WA S20] ulA] Aol WA
oL
1o 1

CLIP-I: Z+& CLIP o|u]z] Q1F G & & o|n| x| & H|Wd}l=
Hg 0 2 DreamBooth”} A A] o]n] =] <] q%}(subject) BhE
A& Wrtsl7] el FAAZ 22 EZo |t} [14]. Do) o}
‘d oln] oA BEQS SASIERE ZHQd Axprt 2

Holl: Qe AE AN Bl w fEsht, AR} 2
—/F% Agzre A A A Hln A EE gL
7] Qo).

2)

LPIPS: AP} CNN2| 334 £
A2l AEET (15]. HA-55 A2E FAES
A, A7t FAlo] 2EA 02 Hhple ojn 4
Arpel A o] dhet.

3)

(4) ViCLIP: InternVid o] 5|2} 7] 370 H JAF-HAE ¢
g mdlg, oAt g EE 717t A Egls] ZA SAF

== l
52 2490} (16]. GA-EAE Bho] T A oL, 32

EZolHIAE Zo] x]ﬁ} | =k

(5) VQAScore: H]Z-Ao] mdlof A “o] A|Z} 2tm 7t ol - W
&5 HAFE=7PE Aot 39 FEO0~1D)E J4E A
Lt [17]. JI=-d4- 374540 2%s 59 A&7t
A b A AHS HolH, 4] 54 W8 H5
2| sttt

% Lol Wrl AL () 7 ou]| A« ATHE
S|~ E), (i) G4 A ARS} ojm|z](o]w] A]-o]w] ], v
]—T::,L) (i) A FdeRA A=(@3-Ue 5
2, T AR} BEE e £ oo £
HZEA g7t 745 CLIP-IS}, ot ©h9] 71 A4 th&A
A< B7to]l 735t VQAScoreS X 3HEHHVQAScore= AE 2
HEotHg @ A %ol 2. CLIPS & oju]x]-H|lAE
74461— ;q ﬁo]ur 77 EEJ_Q 2] o] 6]—57]. AE&]EE_Q] 9_—1}} /\1% o
o HE 2 338617 o] €A wEo] A HhstR] =t} LPIPS:=
olu|z] W&}t W@rlof W o] Lo} JEistA] 9o W, ViCLIPL
HAE Zlo] 3t 2 2 X B} obd B Z x| E 2t AESh

)

,\
e

i
1o
R =}

—_

oo Ny Y

JPE

i}

External Al and

—Producer platform— content services |

]

[ Webtoon Input I

~Consumer platform-

Naver Webtoon API }--"

Home / Al Shorts

Y

[ Cut Segmentation ] -[ Google Gemini

—

[ Storyline Analysis

v
Photorealistic
Image Generation

Video Generation

.[ Google Veo ]
> Content Details

— Shared backend —
> Video Playback

PostgreSQL

Editing & Composition Rest API

—> Browse Content

Content Upload File Storage

v
I >I( I

Figure 1: Overall system architecture: a 3-tier design (producer
platform, consumer platform, shared backend) and the 7-stage pro-
cessing pipeline of the producer platform.
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Table 1: Representative API pricing across the three pipeline axes
(snapshot 2026-05; subject to change). « = adopted model.

Axis  Model Price (USD)

* Gemini 2.5 Flash 0.30/2.50 per 1M tok (in/out)
LLM GPT-5.4 2.50/15.00 per 1M tok

Claude Sonnet 4.6 3.00/15.00 per 1M tok
Image * Gemini 2.5 Flash Image 0.039 / image

Imagen 4 Standard 0.040 / image

* Veo 3.1 Lite (video+audio) 0.05/0.08 per sec (720p / 1080p)
Video Veo 3.1 (Standard 1080p) 0.40/ sec

Runway Gen-4.5 0.12/sec

Kling V3-Omni std/pro 0.10/0.15/ sec
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Table 2: Per-cut storyboard script excerpts produced by the LLM analysis stage for the five selected cuts (Samples 1-5 in Table 3).
Texts are condensed from the system’s English output; full structured fields (situation, mood, character, dialogue) are kept verbatim.

Cut  Scene & mood summary

Dialogue / inner voice / SFX

1 A young woman in a grey hoodie stands outdoors, looking at
something with a serious expression and suspecting stalker activ-
ity. Mood: suspicion, anxiety, alertness.

2 The same woman holds a small yellow-and-blue object (possibly a
lip balm) with a slightly troubled expression. Mood: serious, quietly
bewildered.

3 Alight-skinned hand holds a “super-strong self-defense spray” with
a teddy-bear sticker attached. Mood: curiosity, mild puzzlement
about the sticker.

4 A woman stands indoors in front of rows of storage lockers, pressing
a small yellow pill-like object. Mood: calm, focused, absorbed.

5 A character with short black hair stands in front of mailboxes at a
building entrance, arms crossed, lost in thought. Mood: reflective,
frustrated, slightly irritated.

Inner: “Is this also a stalker...?”

SFX: “Swish”

Inner: “Today is pepper spray. . .did someone put this sticker on?”

SFX: “Press”

Inner: “How long is this person going to keep doing this anyway?”
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Table 3: Per-sample quantitative content-fidelity results for the five selected cuts (Sample 1-5 with their mean), together with the mean
over an expanded cut set taken in reading order for generalization (cut index <10, n=7; <20, n=14).

Metric (comparison)

5 selected cuts Expanded mean

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Mean <10 <20
Storyboard VQAScore (per-cut text <+ cut image) 0.847 0.872 0.707 0.917 0.721 0.813 0.798 0.805
Photoreal CLIP-I (webtoon cut <+ photoreal image) 0.713 0.745 0.736 0.711 0.667 0.714 0.673 0.652
Video VQAScore (generated video <+ cut description)  0.843 0.724 0.902 0.834 0.808 0.822 0.756 0.756
Video ViCLIP (generated video <+ cut description) 0.349 0.224 0.241 0.249 0.257 0.264 0.173 0.175
Composite quality score S 0.801 0.780 0.782 0.821 0.732  0.783 0.742 0.738

Table 4: Storyboard faithfulness (VQAScore) by narrative cate-
gory. N denotes the total number of descriptor sentences extracted
from the storyline of a single episode (N=42 in total).

Narrative category N Mean Min Max
Plot summary 3 0708 0.679 0.723
Character description (Char-A) 7  0.723  0.565 0.851
Character description (Char-B) 5 0.732  0.632  0.899
Character description (Char-C) 6  0.621 0.449  0.695
Character relations 7 0743  0.626 0.898
Emotion arc 7 0745 0.695 0.869
Key events / inferences 7 0734 0597 0.836
Overall 42  0.717 0449 0.899
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Table 5: User study results (N=10). Construct scores are on a 7-
point Likert scale (higher is better; reverse items recoded). SUS is
the 0-100 System Usability Scale score.

Construct (items) Mean SD
Storyline reflection (S1-S8) 549 1.32
Image quality (I1-16) 590 0.82
Video quality (V1-V6) 5.65 097
System usability (U1-U10) 590 1.18
Utility & acceptance (E1-E9) 6.17 1.06
Low workload (W1-W3, recoded) 5.97 0.96
Overall satisfaction (G1-G2) 545 1.79
SUS score (0-100) 81.7 19.6

Table 6: Ablation of the two consistency mechanisms at the pho-
torealization stage (mean over the five cuts). VQAScore (realism)
is the primary indicator; CLIP-I is shown for reference, as it favors
minimal transformation (cf. 2.4).

Configuration CLIP-I VQAScore

Full (story prompt + style anchor)  0.669 0.524
w/o story-level prompt 0.648 0.446
w/o style anchor 0.679 0.473
w/o both 0.677 0.489
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