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A study on the connection between

architectural design optimization algorithms and Stable Diffusion
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Abstract

In this research paper address the complex challenges of architectural design by proposing a novel approach that combines optimization and
Stable Diffusion techniques. Architectural design inherently involves intricate decision-making and balancing competing objectives. The early
stages of design significantly impact project cost and performance, making it crucial to find efficient solutions. While optimization methods
are effective, they may converge too early and limit the exploration of design alternatives. To address this, the authors integrate Stable
Diffusion, a data reconstruction process, with optimization algorithms. This combination not only ensures performance considerations but also
encourages diverse design exploration, providing architects with a broader spectrum of possibilities.

FIGE % CIAfel, AN FTAE, AHOE CjE

®, TRl 37 e

Keywords : Architectural Design, Optimization Algorithms, Stable Diffusion, Design Space Exploration

1. M2

A% AAdl= tHZ)stAH HITol 875, TF 4
o HxE pukstE B33 A Ad N gE AA, 4
Are gAgitt E3) ZRAE 27|dA dAT HE
oAele] nlgx e & IJTFE UAHDuffy and
Alex, 1993), =2 AE Ayl dzl A Fo] £ FFF& v
o= AL #eld 5= QthPaulson, 1976). 7]&o] WAg
of wal, A% dAdE g d% dolgE 183 A
Aol A3F A77} ALGEA o)lFo|A 23 9lern, o
FA49 A= A A Optimization)® & dE E & 9
o} ol 27]dA GACARE Tt A sE 1
gk dARME s v A o R, AAAY}
AR BT RYFHE GARIE EEHUE 7]5E
T3t} ol W fAel F3HDesign Space)S w27
gAasle] G842 E£F4HE e £ YA, AL B
g, AlEste Efolmex xzte] ofR(E7)FETY
A Zra SlvkVesikar and Dep, 2018). ol= thgh ¥
co| 43 Agoz Qs AWY £ Uy YA £F
Ho] ekt Ve F Qe A dA Eopll A Aofe

* A ZEHEANEANHSEEAHT U5
g En EEAEAEHEEAT SA A
wx dagdsia A o
{Corresponding Department
Sungkyunkwan University, sakim@skku.edu)
o] EE2 FEDLFFY 2vlEANE FAlAdAR
2 ¥, FERFE/FETTH I N ELY
3 = HL(=h A HE 23AATD-C163269-03).

author of  Architecture,

AAler A4
APz &

2 zhgg £ Qo

ol Y u), LY H5E ZEE T B oh
2 fAQl dijke] A% Fyle FFE APsk= Al
#HA sl gigk FAA A d2o] Atd €87} vk
olef, & dAFolA= A5 7] HAH3} die]F3 Stable
Diffusions ZAgste dAAZE dagle] dsat g7 71
HEE I £ e B3 FHE B8 olE e dA
2 Zggo dia] g4

2. O|EH U4 . £ X%tet Stable Diffusion

A5 AAc Aol HAHs = T3 g2 dA g
9 24 9 vA 2HE& FHkske YHEAHO| Y, FF &
7§ A4 Processiolt). =7] A DA ANA detelE = F
B ASFE F4e Aosk= WA variable) 2 AH-g-ght)
HHzle] Sx= T2k =294 4R AHE ol o
&, diqz] 58, 724 Hde 5& EAFPFE HHYsd,
olg T HevlE e 23HE =& Zlolth

olg} <], 22vd 8ol Stability Alite] 371E ol Fel
A 427 Stable Diffusione gh4d AEE vlgoz ¢
Hukd dolee “#Hb #HFGE& A dHolHE ATEs
HHIEH). o=, 54 S8 24387 fal gaede
A7 = HAHs el 2], vugh Hslel BiAgs S,
Design Spaces #7438l= dol| &8¥ = glvh

F. AR g8 g2 or AFshe F 7led shie ¢
aglEe® FASH 2 AS, AHEAE AR AR
E& A =0, g dick g4s 4 S+ Q)

- 618 -

734



3. HEB9} Stable Diffusion B Y22|F P&

o] fAFel S3g e, o e 8 P aE A
Hrh o, P 7o Jdel Y2l 9 S GhPython
el Hc apdE B gdstel 20ldA o Adege
2 QAP olF H48s des & Iy Selde 3
# #3), ArE FHEE metoEs) AesH o)k £
1 HHE& F 7lRE £Ee e HAde SR
ahgstel Hug Mdnys) Yuet FjEa)ske) A7 e}
£ & Gaapapos® $EF YuElEE Y

e YoM Galapapes= MUIE 49 AE F4HE
= nau|EE 7S50, F8 o/ Reinstatel #90) 758 ¥
s s oAelE g9y otk olF B oAw Fh g
afo] FleEh), HMEte] B44 oY faEg =édon
dieke] ooy REEoE AE Ado gaky, olF B
#ipr) #o el HHE LoelF e B oo
dihE =% £ UEE FHo, b o) HaEg gss 2
Hog Agse B @G ¢ USE @0

Hasle| dage 33sle] daE =49 HelojEHy =

28 449 dE%¥e|™, <l Rhino#| Viewpartels 4
2igh 5 2k olF @4o% Stabe Difficiong #8237 §
Flod, InvokeAl AFo| ey goeFE P@ck o T
o]+ Humsn U 3 §231% 9 Anaconda®] 3|7} a5
of, 3 Fyo] giaY o LoE Viewport® ti4og ojuj=
44 =4& Crasshopper #7344 d9d + A 2ok H
#FEg T dnaFE 29 19 gt

I8 1. Optimization & Stable Diffusion Algorithm

4 OF EI2Fo HE

sty Grasshopperl®| Stable Diffusion =28§&
Human UlE ¥8 €52 =% Aoz ZF=E 9 o
gloles =& drds Viewportdll B8 HEE 71E
2% o|o|=E H49ch oebd, s AdEde of
H TERE FEde g3, 442 ofgA 4=
2 oOE FAE =&Y ¢+ Utk I9 2% e, A=
(Strength) 9 vHedteration)s ZHFZE 4% #AfoeE
& AHe¥te] Stable Diffusion®] 4+ Z @M% Aog
£ gl

38 2 ==t0jE E=HE& HE w

o|Eg HEuHE Ao diyor Yo
A Age] 24 AEe] o 9%% vl3 =3 Rhino WJell
A HY S o ok olHE gay dYE Y 1=
B e AR S48 dA ZRALT FledoR
AEAE H4Y ovlA == FEE BY oy =& 7
Y JEd $FHER v =HE = Uk oG H
#al daE= Steble Diffusion 9H dxeld«+ E¢ 2
g s # 1% HE P THarength - 008 - 083, kerstion : 20- 400

E 1 FEHS 0% Stable Diffusion 0|07 H4 Al

Ay A4
2y

5D 1 5D 2 D3

5. dB

B U97e A5 4449 MEey& dyes ¢ 3y
& g Stable Diffusion# wA#E dnglFe T3«
Madgel g st S fgunaFe HEE B4,
B 4% 7% 3¢ ®mok ophdsl M4 E oE o
Al ke ERE f$4E 7 doks e 8w
£ oglgich 2 A7 ANy EHES QY AL
A 49 oY E3E g ¢ U OF 55 Y
(MOO) 7|¥ie] 34 7Hpd+ @73z ol F1 24
& e wobd o S E sUsDA G

daEd

L. Duffy, Alex. H. et al (1883). Design coordination for
concwrrent engineering. Journal of Enginesring Design,
a(4), 251-265.

2. Pauson Jr, B. C. (1976} Designing to reduce
construction costs. Journal of the construction division,
1o Cod)

3. Y. Vesikar, K. Deb and J Blank (2018). Reference
Point Based NSGA-OI for Preferred Solutions, IEEE
Symposium Series on Computational Intelligence (SSCD,
Bangalore, India. pp. 1587-1584

- 610 -

735





