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Study on Preliminary Design of Public Library through AI and Children Participation

- Focusing on Image and Text Generative Al -
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Abstract

This study explored the application of Generative Al (GAI) in participatory design, using a series of children’s architectural workshops as a

case study. Children’s sketches were reinterpreted into architectural concepts through a two-stage workflow leveraging ChatGPT, PromeAl,

and Stable Diffusion. PromeAl was used for rapid initial visualization, while Stable Diffusion enabled precise and realistic renderings of the

chidren’s ideas. In contrast, Firefly was found to be less effective due to its text dependency and limited image quality. The findings

indicate that GAI can act as a powerful complementary tool, enabling a structured process to transform children’s imaginative sketches into

tangible design outcomes. Overall, this research underscores the potential of integrating GAI to enhance both the design process and the

educational value of participatory design workshops.
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Azab style, sketch, futuristic eco—friendly children’s library concept
illustration, imaginative landscape with nature and advanced technology,
small stream crossing the middle of the scene, automated book delivery
system using conveyor belts, books being scanned and transported, robot
assistants checking and sorting books, immersive VR reading stations in
cubicles, individual reading rooms with partitions, automated book rental
and return machines, transparent domes with insects and small animals

like cats and fish, outdoor learning environment with trees and grass,

children reading and playing, colorful and cheerful atmosphere, clean
layout with fantasy-inspired design, soft pastel colors, clear sunny sky,
hand-drawn but digitally rendered style, highly detailed, imaginative and

‘whimsical, masterpiece, best quality, ultra highres, original, extremely

detailed, perfect lighting
Creativity &t

Firefly g

Stable
Diffusi
on

- 1000 -



3.2 A3 £4 9 vu
FH32 Al 7HA =] A AAE mlag Aot
o Als

H3. GAl =4 Hlu % Zut
ERY
Al=F | g | =y S %9
o] g

Creati
PromeAl vity -
50%

A=
Firefly A
100%

denois
e:
0.5

Stable
Diffusion

ol EUE g
HYA, f3F 2849 vl 7R AR
e 7hsAdEs Hrtste AFEIE T
AdAe wE [y =2 S84
dhom, AE 27 AR dAdAME BLET =2
Stable Diffusione] &332 o]t} o]¢} Zo] GAIE A &EW
EA4E 1Hd dAdoRE &8F uf ofdo] oot E
AA Pste F&F =7E 7158 F dvh 28y
Firefly= @& oA F27 g2E g &EHo R <l
g o]F o|m A 7tF GA A ALYt

H4 MY 20t X E

} Ao /A& BDEES
Al = EHREA }g wHEARA oax
PromeAl = 3 = A
Firefly = 3 3t =
Stable
A A A =
Diffusion i ¢ s N

4. Of2I0] Eofd A7

4.1 ojdo] 4y 718 A =2 Ne

Aafse 1199 2esdle ez dAsidlen, 3
NAs-E5EA HEe wSST. 1A A= ofo]E0]
‘Ed FIHTAT of Uigk 2AK] E5S T8 FoF olo
tojg& =&t o] 2AAE Al o|H AR W - 7hEs)

Hl@ 23l A E ololBol AlZ W
g R 0y 5L B9 HE 8

itk olg Fol AF =AB 719
sl 1d2e 9 13

=%

N

o

i

v L
i

ol it

F ey

g3t

ul

Eal
=2 3
= O

N
o
kS
o
2

(b
it o
al
;E ﬂl;iN 2

o
o O}

off
i
2
r

>
2
2
e
o
[~ tlo

) |
;
C

J82. Y3 E 1XHA] Of2I0] AFX]

4.2 o1m|A 1- 23 7k
FRE 2AA Aed 59t HAo] FEEA =y
£ 2AAE AAste] PromeAls 43 13 7M3& 3
Atk olF aY olmAE  1¥33} o] Stable
Diffusionell &3] 22 7}8-& dste], Bey Huwspar
e w2 NG ARE TAAZG.

1213, Stable Diffusion 2At 7t& 3t
HS5. 124} 7t& o|Ojx]|

12 743
PromeAl

22} 7V &
Stable Diffusion
denoise : 0.5

A2 omA)

B o “ \Vi

#5E 1, 22 7ty AHE FET AlE,

olelo] 27
Ao =xe) FAR A Gl fTHE Aao] go
B, ojelole] ololtiol AFE AMHRTGE as FAlol

- 1001 -



2t 7bE omAERE oYY 24E FXIIEF AEHAU

.

43 A= Brt 9@ £5 A

oldo] 2AXE HUF3F ﬁiﬂ Zzxd olu Az W
3}7] ¢34l = PromeAl
AT Fart Yok 23 7}-3—01]/“]{— Stable Diffusion<
Zgate], A3 IS BT o, TeEdh ~
A= 7} *‘Xﬂ A% Aol 7k 1FE olvAZ TA
sttt 7 @AY #AH L2 ojdo] ofe|rolE HFH o R
oH’“SHl NZGA G EE Fole ol adF o3

aEv ool ofelr]orl FE3] WrEEH7] fsiA=
AN ES - Bdsts mew mge] "yt AIf
AR FH] FAHOZ GAI =752 vl AEE 1P u)
AHERE ojdo] O¥ES HlwE O3 Ao Foju HA}
7b FAHoln S AWE ZF1 e A5 wel,
oA E MRS W I HAHE FFEo] AFFHo|

AF9 Fdo| & o]Fojxrh. It 208 wREY AITE
Bk 2ABY ofoltolE AG 2AXE A=l
gtom, B3 Ashd olEe wHe] WAV AM GAIRE
AHZ FAL4A AAERE FAAT7) ] olE o] AUTH
T3 Yage] FoREe] =M® AZ3 ojojte] A
9 FHo) FATT}F Qo] ARHo 7 FHo3t Aol ol

TR YA A met FoAgk B9t vtk AAS
AHREES EE3e vo= AV AATE wEka ojdo]
Fod@dA e o 2y, PEIA AL T B ATelA
cYd ZAES Bﬁéo}ﬂ‘% Hebshe WRlel mido] 3
23tk oo o dAE GAIS 2 gilriEe =9
ol ofoltjolE AFHoT F8&Y F24 HAVl ut

m{ru
r9~'
—
_>|“_'4
N
of
tlo -
ol
o)
o,
=)
XN
m{m 8

o MY
rtu

il o] o dA HAoA GAl =79 7H&
SHA| l"i:@.%}i AA Yo AL3ske of
ool ANt T3 Hae ¥k PromeAl=
z7] olu|A 5, Stable Diffusion2 g3 w37}
Zz dAgo] a3F oo, Fireflys @& oln]XA
A "H2E JEHOE Fgo] ARAo|}T
YagoldEs ojdo] 2AXE PromeAlZ 12+ 7133}
11 Stable Diffusion®. 2 2x} 71&sted A=A Q49 AL
< B4 1A or|AE ZESIATE o] E F3 ojHo]
e HAAA Aoz A sty AldE GAEE
T 01%% Q"]?}‘}iq R Aghd ol B A
Q38tH, & AFolA s Ao FAxjel B
F7HH o2 gFEojof ) o] wel 2114
ARE oluAE oAl EANA FFsta T
A H, I AHAE onA A HA wFst
g5& APtz g

Mt 9 ox
O g v
> e
=
Bl
o K -?‘i

o

_{

m&

o

_>|:

R
.

tlo El:} M <

Z |4 oE rkg
r°i'

£ (1 do o R
& 4

of
rr

2
o

- 1002 -

. Cho, C.-H., & Lee, H. R. (2015). A study on the

efficient operation methodology of user participatory
design for school facilities. Korean Institute of
Educational Facilities, 22(1), 3-12.
doi:10.7859/kief.2015.22.1.003

Song, E. A. (2009). A study on the method of
application for participatory design: Focused on local
public complex in Japanese. Journal of the Korean
Institute of Culture Architecture, (25), 77-84.

. Choi, M. (2024). Research on visualization methods of

architectural mass facades using artificial intelligence
[Master’s thesis, Seoul National University of Science
and Technology].

. Doumpioti, C., & Huang, J. (2024). Collaborative design

with generative Al and collage: Enhancing creativity
and participation in education. In Data-Driven
Intelligence:  Proceedings of the 42nd eCAADe
Conference (Vol. 2, pp. 445-454). eCAADe.

. Newman, M., Sun, K., Dalla Gasperina, . B., Shin, G.

Y., Pedraja, M. K., Kanchi, R., Song, M. B., Li, R,
Lee, J. H., & Yip, J. (2024). “I want it to talk like
Darth Vader”: Helping children construct creative
self-efficacy with generative Al In Proceedings of the
2024 CHI Conference on Human Factors in Computing
Systems  (CHI ~ 24).  Association for  Computing
Machinery. doi:10.1145/3613904.3642492

Bernardo, G., & Palmero, L. (2025). Al-driven
generative prototyping for the reconstruction of Gaza.

VITRUVIO - International Journal of Architectural
Technology and Sustainability, 10(1), Article e23801.
doi:10.4995/vitruvio-ijats.2025.23801

. Choi, H.-K., Cho, T.-Y., Cho, W.-J, & Kim, H.-H.

(2024). Preliminary study on the application of Al
technology in the design phase considering the current
work status of architectural design firm: Focusing on
image and text generative Al Proceedings of the
Autumn Annual Conference of the Architectural
Institute of Korea, 44(2), 140-143.

. Shin, D.-Y. (2024). The role and utilization of Al: An

integrated approach with ChatGPT and DALL.E in
architectural design. Journal of the Architectural
Institute of Korea, 40(2), 67-76.
doi:10.5659/JAIK.2024.40.2.67

. Wang, C., Shi, Y., Ma, C., Xu, H., & Kastner, P.

(2025). Reimagining Chinese garden design: An
interactive  approach using Stable Diffusion. In
Architectural Informatics, Proceedings of the 30th
International  Conference of the Association for
Computer-Aided Architectural Design Research in Asia
(CAADRIA) 2025 (Vol. 1, pp. 9-18). The Association for
Computer-Aided Architectural Design Research in Asia.



