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T-APSSA: Real-time Sensing and Hybrid Meta-Heuristic Optimization for
Architectural Design Optimization
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In current building practice, performance-based design AA|ZE MIAQ} A|EB|0|E] HZSS S5t
(PBD) in the BIM approach exposes two major challenges: Ms7HE AS M|
(i) uncertainty of building performance simulation due A=718F A7 (performance—based design, PBD)
to lack of real-time micro-climate information and (ii) 75 =, oYX, 7R 5 AEY 2d3ET A
computational intensity of building design optimization A A Sof RS F= ox =L vlgo g 7
process. This article presents a novel global mathematical O AN TS U= AR Feo AZQ A uljx] & 4
optimization algorithm called Tabu-Mesh Adaptiv Pattern AL I3t FeA ol A Q1 Ht '] o] A= AlE
Search-Simulated Annealing (T-APSSA). which supports WS A=t A59lA PBD: 2 71€/419 A

rapid form-finding and integrated processing of dynamic

remote-sensor data, in early stages of architectural design.
T-APSSA hybridizes unique characteristics of different

meta—heuristic optimization algorithms. Its work efficiency
was validated by running pilot design simulations as well
as testing complex optimization functions. T-APSSA has
also been configured by developing a Rhino Grasshopper
plug-in™ for PBD optimization.
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BIM Activities in Korea E

<72l 3> Environmental Automated Space Layout (EASL v1.0): PBDE &&%t 2u|A
AL HiX| Xtsot =272 (2015)

AA A Q381 1T 9o, Radiance, EnergyPlus™ %
o] &4 diFE 83t tAE AlEdolA QlEF o] /EH 1019
BIM =29] SR 3b B0 tigh AE4 A|4lo] BEgt A%
Aol A= Theket A RE AlZtEtsto] 47| olsfistA tal, o]
£ v o= 3 2|3 AA 9 7|3 E Akl Stk 12y BIM AR
ARzo] FAEoFe AL AlEdo]d ZAik= Ads] W oFel B4
A (uncertainty)2 WEsH= Aot} GIGO (garbage in, garbage
out)th= A E, AFE A EYolHS Y B A3d] o=
St getbe] glom, Aute] FAE Z217] A= Aledlold 2+
(post—processing) ¥} o] TARI Igol| A AlEH 0]H] B9
o Hekshal, HlojelE JusH| dojur] ¢3k =8-S 7Y

871 Sk, B 27 AlgdlolAolA Mt Saskar 7|22l 4
Az 71 Ao, tiFE 27| HAAGA A AL A7)
AFE A o, o]= QI Eebdst Auts A= A7t gt (1
d D] DIVAPE &85t AU 2% AlEH ol o|gfeh 4SS o
2og Kol AHloltt, #59] F A= DIVAY gAjd 7|2
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PBD2} Zi= 4A| XIS3t, £|[=st

PBD+= 27| Hof AA @A o4 BIMO| S=6}= t|o]
E] 7]4¥ke] tAFel (data—driven design)Q] 3F HFAlo]
ol E 4= oo}, ot SRet B2 o AEE T
dHo R AHefsto] 7% ZRAETVL HRE k= 114
Y AA e 9= S E2 AlEdoldE A
2 gl glom, o] flsiAl= tAte|H R slofa K
o} ¢4 PBD #8& Alojstal Algdolds Aastst
of &4 AYUSE B ¢ Q= W] fdE
of gttt (I¥ 32 715 "Ao|UEe] 27] A 9
AHEAE w71 El, 2R 20159 ARt euA A
2] A5} 2ot} o] AZLE o] QlEHo]A
= HApoly7t A HAS vRS of 71221 AAA
HES dgshd, oA Algdoldo] Ahso = A3y
= sAlol A3 daeEs Fol oUA ARES
2| ool W AAE Zolses Hol Qloh v
olgfgt 2|4 253t PBDAIA 7 EAIZE B H&
< HEE AlEdg|o]dol| 48 %= AZtoltt, Radiance,
EnergyPlus™ 52 42 W49 Srof 27| BA3lo]
A Al AXAEE 2 git}, whebA g2 Aled
ol A& Ffoll sk A% Hsks 2aE A7I7HA A
Tt FY ATHE AT o] iz, o] AA 27
Aol A PBDE] =& Adol= & 881 59 shfo]
o1E 3).
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T—APSSA: Hybridization of meta—heuristic
optimization algorithms

T—-APSSA (Tabu—adaptive pattern search
simulated annealing) &+ #5291 PBDE ¢8| ZA}
7F W el Fe A 7Rk} a4ds A At &
algjEolt), wWhE A7l 24 s &7] 913t =
dare]Eo] A (1) B2 o] AT AlA HlolHE

w=A ZEstaL, (2) 223t dag 47] Hlel 285
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XXMz} Grasshopper™
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AlEgo]ae] AtkE ©Esh] fls Fasith T-APSSA + 7]&
S| 2E d18]E2l tabu—search (TS), pattern—search (PS &
L direct method), simulated annealing (SA) 2] E43} A4t
< At sto|BeE darg]Folt}, PSE WHE T4 A7l H]g| X
3f (local solution)& 2+ 97} ek, BA A HY o] X35 B
FAsHA oA o5 SATFo| FATOEMN FHEA Tt
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Yi is an assistant professor at Department
of Architecture, Ajou University, leading the
Architectural Design & Technology Lab. He
received a Ph.D. in Architecture from University
of Pennsylvania. Prior to joining Ajou, he was an
assistant professor at the School of Architecture,
College of Communication, Architecture & Arts,
at Florida International University. His study
takes a technological approach to architecture,
pursuing an innovative integration of design
and engineering for information-based
environmental and computational design.




