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L AME clustering)®, ZAA7]¥t  ZA18Kgrid-based
7175t (machine learning)S Z1xto] Hof clustering)”, 2279 Z4shmodel-based
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(reinforcement learning)2 2 U}s 2 QJC}. o] #Alo ¥PEEE sh= ZAo= fgEAo=w
gt H 35t f|o]E N E(dataset)S Atgsto] 2E& k-means 7|¥o] ot}  k-FH FA

%2(training)A|7] & Z3" Ul =34 A) (k-centroid clustering)?] A&l k-means
& golEE o &ste R LahS ol?]o = k-median, k-medoid 7|¥HZ H]|%
Eoae golHAES Aol

Olt
o
S
]
u
ic
=)
B}

5h4 0 Lo A gh meto] iyolatd 4 ot o] © ke o
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Z&E] ¥]&(computer vision)#t HAEE 1
2= A(computer graphics)?] ®oF % &}l
3D reconstruction2 AEst= EA2 2D o]
Ojx] @ Ao @HYE 3D wElS 1EslL 7]
o]t} 3D reconstructione ILQIE e
© @9 (point cloud model), W4 2=(mesh
model), 7]5}8F @Hl(geometric model)Z O]
Zolx|t}, 2 Fo|ME ZQIE Zetec pHlol

’b”‘éie 3D reconstruction 7]g§
BAsto] gA|E EQ(digital twin)g FAISH:=
Al=7} RIsBe] 1 Qlck o]2]3t vz ool A,
B 7]ato = 3D reconstruction®] 7] 29l
71t A ZopolA o] Z&Atol dis A7
SPALAL gt
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2. 3D reconstruction methods

2.1 Active method
Active methodS o]-8-3t 3D
reconstructiong #|o]A AU} L ZFX|
= AH&sto Eﬂo]EﬁE Bdstez doly =
o] 0133}“ <ol Qlch  YHH,  active
method= Jgoﬂ e oj3elo] Moo
=2 ’ﬂﬂ_‘?—ﬂ %% BA o] At

2.2 Passive method
Active method 719t 3D reconstructionzt
Z2], passive method® ©o]&3% 3D

reconstruction2 2f|o]xe} & FIMAQ A

LA

A& AHESHA] ¢kl ApAAQl dof o] &ESho
giolHE XAttt o]2Qlsl,  passive
method= AMtjAl o2 golg % So] AtjA o
2 22 v, &4
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3.1 Virtual Singapore

Wlme Ry ATy Zga R
ZEYo] 3JAFQl Dassault Systémeso]
sto] XI8¥st Virtual Singapore ZZAE
CHEEREE éxﬁﬂh Ag, 52, PAE
dlolE 2 ‘ﬂd%}o}@l KMIE*

rr 2y P

, qnel 58 & EAAAA
B 4 Qb TR WekR ofUs}, 9xw
of te AE2ol MAY HYY LHY 2
2 29 4 A
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Force density-informed neural network for prestress
design of tensegrity structures with multiple self-stress
modes
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m Ao networksZ 7]9to.g2 sty HoJENES AREEH
THES askA] ettt AEYY oA B2
= AFolM = ®INIZ2]E|(tensegrity)?] F o= BN 22]E] dAlo] olRA ojEZ myls
FEA (form-finding)g e ‘utAQl 7]H o] A2 tisly| o S&s ElNT2]E
FDINN(force density-informed neural &ALS ol A olch o] AotEl s|Ho thx
network)S AITSHEICt FDINNZIY-E SA) 22 A8 AdElS e sINelEle] FaEal bt
Blo] J4 dEE dHez ¥ A7d%(neural Aol §8Ro|n EINT2lE] A]AEIQ] olmst 1
network)2 o] Fojx glotf A9 Apr|3H = MY SVD 3y glo] Z+ Hxje] slur gt
(self-stress)JElo] UZ(force density)s 2 o wE3i} a9 oF2 Es) Aok 7]Ho
2 EEehtt. AEY Wel e AZASfully 2842 Ysstgon 27t 9ast Ans 5
connected layers)2 24 429 7IEAlS UH sl 71g gHIsk 4 Qloict
O|EstHA] Z} RAfS] AP S &5

=

T

78S physics-informed  neural

Force density-informed neural network for e-th member

Feedforward
Hiddenklayers

Back-propagation
R S PRI g gy

No
b
@ 4/9_*\ Yes arjmin\ Loss function: £(0) = %Zeﬁ (a(®)
e=1

J211. Force density-informed neural network




Seismic performance evaluation of vibration attenuation
wireway-pulley system using the FE analysis
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[PART1] Static Analysis
- Friction coefficient
calculation and
automation

Theoretical model for wireway FBD system

Friction coeff. based on theoretical model

1% verification of theory

"Friction coeff" verification Automation of friction coeff. for length-tension force
based on MATLAB code

Comparison with Bruno
etc.(1999) paper

(Static) Calculation of length-tension force-friction coeff. g

Parameters of friction
coeff.

FEM analytical model with ANSYS
for wireway system

[PART2] Dynamic
Analysis - Performance
verification using FEM

Test results from Sehong N Dynamic FEM analysis based on wireway system length g

wireway system
(measured tension forces)

Check displacement
less than 75mm

Verification of seismic dissipation and
damping effects

321, Flow chart of this study
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[ CNN engine for prediction compliance

After SIMP ﬁ

Prediction using Predi

ine mesh
Prediction
trained CNN structure > Compliance ——»
(Or Volume fraction)
=>EREW)
Coarse mesh

PART [I. b PART Il
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For Carbon Neutral VBuilding,
Blockchain-based Life Cycle Assessment Platform
(BC-LCAP)
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