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1. EFEARNFRENX (MBD)

O TiERTElGRIHk
TIERITARE—IERERKEIRE, FTEHITRIINESRR.

- HRESHRE
- ZRMESEIEME
- ZAESHEES
- TAMESERE

A0y, IE@EEENa=E ( Volatility) . AHEEM ( Uncertainty) . &
Z% (Complexity) FIRHAME (Ambiguity) , BETRERITERREXIE.



1. EFEARNFRENX (MBD)

O —4EHRIER

LU ", 320 &Y MO "HETEEN, RTEFROGHEESHI™
MEMIES, BRAEL7ISFIEMFHRIAMENEEZ/LAECE
fit £, ZEEABEEMERA,

£ CAD BUREBNFEREF, HETESARBEIRES . HiE=UAK
PSR EMEE RN BNE, ST N ERARREE TR
ek, f5la0, FIFANURBS, WEF/RMZLEEE, AMELASRBAESRRY
MR, FERtERIAENEFAAEEMEHEESE; FIBRBRIToTIR
HXI=IIRMLRE (WN=. X5, BFFEELHE) #ITEM. KRS,
FEERITEN BN TFE (Computer Aided Engineering, CAE)
R,

HAEFREFERE, TZRITARFLFIBEXGHITIZ xR, (T8 IZ8% (Computer
Aided Process Plan) , i TiE@EthRE TRIGIET RN, EEEREnN TSR, 5
Kt L2 Eazia<ia, BEERINKIRSERRIT LZHITEIEBIME, KR AITETE
BiflhE ( Computer Aided Manufacturing, CAM) {KZ,




1. 2RI mENX (MBD)

O —#EHAER

BRI A SRR
o FEREUEIERY (Product Data Model, PDM)

- EEARALIA—LERYIRIBEE (Bill of Material, BOM)

o HRTEFE&ETR (Manufacture Resource Planning, MRP)

. ™IIEEIT ( Enterprise Resource Planning, ERP)

o SCHIME S Z B ERIENEEETE (Supply Chain Management, SCM)

- HEUBSKERANEEERT AR
T BB BEFE EMIME
« AT TIREESamEEE



1. EFEARNFRENX (MBD)

O HEF RN RENY (Model Based Definition, MBD)

MBD#{ 5
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1. EFEARNFRENX (MBD)

MBD #Exi/ANN (s
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2. MBDE5 TRt

2.1 MBD (I &adigasE

TESHIERSIA

2003 Generative 2009 Dynamo

Component i3
1982 / :\ET_OCAD yZisl SEET saagit
yZis 2016 Project
_— 2007 Grasshopper J€
o R Bt | St Vasari%7s
1985 FEsHER 1992158 ERERER T 2011 IBMEE 2019 refineryx
LR L Lr‘,r 8 L : S | AT _J:—_E’l '
1981 Dassault it e 2002 Aut/ode;k ITE UL:E‘“XA’ "
Catia 575 . 198/4 1993Rhino &MBIMER =NES 2017 Project
3 i\,f’]le?)LaTIOH S Y, Zi3] 1997 Revit 8 2 Dreat mtmer%
= B9 cumgm .. S S R ~
] 0l T |111|1111|111111111|)
B 8]
2D F A AR
DR A
BAGESHRE (BIM) B

HR/RER TR

BitEFE4E -aeeeeeeseeeeeeesm) Q1T
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2. MBDE5 TRt yu

2.1 MBD I FEEEURHIARE
1975 &, Chuck Eastman 12H7T "#81iEAER%" (Building Description System, BDS) &

- FtHZ2 80 F#], RKFFIGraphisoft AERH T “EHIER" ( Virtual Building, VB) #t&, Ff
LAZ IS, FFA& T ArchiCAD ZFlk{t

. i Bentley ~ENRE "B—ERERERE" (Single Building Model, SBM) #%, FiGHER
NEAEEIREY Bentley Architecture ARBEZIFEREEZREG AECOsim building
designer BFF A=

« 2002 &, Autodesk B Revit, IBHT "EFRESEIREY" (Building Information
Modeling, BIM) #i:Z, fE{TILAIRE T REML T ERE,
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2. MBDETI &gt

2.2 THRISITTIVEIF LB

BT EBIRIEEN "URREHYIRATE" %%A "LARERSAE" |, RITERAEA
[RIEFHE N LRI RJUIRZSHIMERE, TERMIEIEZETERENSI R IR,

- EANFMB%RS . FasATR, TiRRITAR ER— 1SR (wicked problem) |, ¥ELISGEXAE
e, FZUCRIZEHRHITEN.

- HENRRREN R TRORE, MRS TEM IS,

- TEREAIISE. 1EBIISELIGREISESIANRISZHF F, FIA MBD E8HR BE M 28T
remm, RESEXIN, RESERYE, SERRKTAANSEMBESHIEFIRITEHERL.
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2. MBDETI &gt

2.3 MBD i L8 tEHAEE
THERNEE, EERE=EANEG: & RoENSEEE.
MBD LA AES5FEANMBIANTTN=4E8VAEM, 25181 MAERBEM T 5 32T AU AL ER
FIHEIBCABMNE, NESFEHRINERRMTEE;

Egﬁmmlm%ﬂ’ﬂﬁ%?, FEMBEZ AR TREDBHAREZRERREN, \iR+n

BEIREMRAN, JFEREUUEETIERNOTTESRAERED, HikitBHEm5SRIRRT
REHBRREAIREN, (RELERITPAEISEFYE.
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2. MBDS5 I #Eigit

2.4 ETFERNTERITRERIX

- MBD RIRITRSRABR KGR FEELDR, mbl "FRREIAE" AR SVET.

- ERITHEURREED, BERZHRIMER, TLATERENSE. EEFFIA, BALERSERR ©
SHATHER, BTSRRI mitEREH TS AR RS SENRE, SERREEGREIT
ihigtnE, FLIENZERNSVEILE.

- FEEMEERE, RFZPERNIISEH, SZEXEMMZEI 2RI ETREFIRI AT,
MR SR T R SRATRR S SE#h.

- ETERNEMFIRR TERITAR, B— 1 FEVE8REEE, ENACEAIRETESED
BRI ER, ATLARRT AR B IREN (R TAZA ik ;

- AJLABIAMEN TE80REEE, IRBENTEZENUEER, FAREBzAZI IEREERT
AT IRRIBSERSBMER, (FATIEAZIRS. BEFUSiRIRAIMKIE.

15



2. MBDETI &gt

2.5 BIM

BIM is an integrated workflow built on

coordinated, reliable information about a
project from design through construction B W
and into operations. 3'

BUILDERS

« JIfT+4 BIM EEHNREEXAYF, EERAREE?
o BIR/ATIFR BIMEEEARE=SE

- BIM, FEHFEIFEEEZA?

« BIM £AEIERY CAD HENS?
 BIMRYIRTI2N1EIRARIE?

CIVIL
ENGINEERS

MEP SYSTEMS
ENGINEERS

" STRUCTURAL
ENGINEERS
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2. MBDS5 I #Eigit

2.5 BIM

- How does Revit know that an element is a wall or a door, when both elements
are of the same shape (e.g. rectangle)?

Elements such as walls, windows, doors, and roofs that help in the

Model 3D representation of the building design.

Elements such as dimensions, tags, and elevation symbols that
Annotation establish context or add supplementary information to document a
building design.

Elements such as plans, elevations, sections, 3D views, and

view schedules that dynamically represent the parts of a building model.

17



2. MBDE5I#EiRit

2.5 BIM Parametric Relationships

= Relationships among the elements in a building model.
Parametrlc

éhange

- Enable the software to coordinate and manage the

changes made to the building model.

= Created automatically by software, or created by the user.

18



2. MBDETI &gt

2.5 BIM Bidirectional Associativity

Definition: Changes to any part of the design are immediately reflected in all associated parts.
Bidirectional associativity is applied automatically to every component, view, and annotation

Example: A change in the dimensions of a wall is reflected in all elements such as windows, doors,
ceilings, and electrical outlets.

——— e
E]iuﬁrq-_ﬂa_ﬁ;n.l-'l___ El: fireeiatior - El .-.-..r'.
] Ta| ..-'-.
D .
I ——
@yﬁ FER
: = ;
" o £=] 24
IR wla® NG 0 s | 1Rely MG 0 AR
— e
T _fircstation - S ~1/a B _firestation -Fl... | =3 ﬁ
] ] T |
ek Fawrily and Type
S [t iush VIS S5 X BT f’" -
A e e - = [
€ orgefuhmbnseese | RET T
Sincia Gloss 1: 5 ¥ B4 E |
SngaCloss 1: 5% ¥ B~ " %

< B | et D@9 magh 19




2. MBDET#&ig1t llll

B ouildingSMART

N T FFE RSN ARGz BRETHSTME,
B EiHE 90 SFHUPHE, HBEE 12xRx074HE
B9 IAI B4R (JFEZ A Building SMART) , LA
AutoCAD13 B ARX RFNEM, K TiTIE
2% (Industry Foundation Class, f&#R IFC)

(SR HRIETC.

XEIRENTIERE "MERERBR" RET
B34,

BIM Applications

incl. Revit, Tekla, Navisworks etc.
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2. MBDETI &gt

2.5 BIM
e IFC——Industry Foundation Classes (T V/EHHSE)

- TR mEERIA SIRIE PR

— SIEFI4ENIM: ERREBLRIAI (International Alliance for Interoperability, EFREFEELEE) , MEHZ
J9buildingSMART International (bSI) .

— 199751 H&%IFC1.0hR
- 201383R, bSIHR LM TEFHHIFC 45k
- IFC B AEFRMTEISO 16739-1: 2018

- IFC 4RESHULIRITISESRIL TXINURBS (Non-Uniform Rational B-Splines) HiZANMMEZFE2~) LAE
FRYSTHF

— MVD (Model View Definition, #H=EMEENY) HEEEHRIETRENIFCIRERN—38D

https://www.buildingsmart.org/standards/bsi-standards/industry-foundation-classes/
21



2. MBDE Tt jﬂ"

Infraworks Demo



2. MBDE5I#EiRit

" EEEEIT: LUTENARE, UA TSRS AEEEERIRT
HiEgittARER /\ »

BN == OEQE e W o SRS =— BEET, 5%
TR

MIREsE
\ /

A. Epkigit B. SEEHE C 1&1‘1‘17}“
T TIEETRE/MIES ESAE = I S EhiRAT . R, ERS. SAHEK
ST /30 ANZERA BIMIE AL ESiH ZEBMIETIEES

i/iR=E> BIMAA4- 2B HERER

BEFRBEEXNIE~m TR ERA EfZ5I1ZERA
(R ENRIEHERS) 5. G2 K. REE JUE5|E

BIM/GIS/CIM p=pAL ]

STERON KIES@EATRSEMLEEAR =it 5 AEEAR XREZBES5a{tHEAR
J&Uﬁﬁ@ ﬁﬁ;ﬁ%?g@ﬁ% VR/AR
=4l A

IR REIgE ZHFEITE AR E
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3. Rt

3.1 88kigitT  Parametric Equation
X2+ y2 = g2

can be parametrized by using a free parameter t, and setting

X =a* cos(t)

y =a *sin(t)

In mathematics, parametric equation is a method of defining a relation using parameters.
http://en.wikipedia.org/wiki/Parametric_equation

25



3. Rt

3.1 88kigitT  Parametric Equation

X =a* cos(t)
y =a *sin(t)
Z=b*t

What is this visually?

26



3. BFEIFIT

3.1 28igit Parametric Morphing

On Growth and Form, 1942,

Figure 9.37 Thompson’s growth transformation (Diodon left, Orthagoriscus
D’Arcy Thompson

middle, transformed Diodon right)

I—>H|I+ﬂ2y+a312+ﬂ4yz+ﬂ51yzu

y—}b]x+bly+b3x2+b4y2+bsxy=v
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3. Rt

3.1 8T

]

RUAGRIAR
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3. Rt

3.1 28igit Parametric Modeling

Parametric Modeling is a general methodology for defining models with constraints and variable
parameters.

Change of Desigh Method

— Parameterization is about designing a system that designs a building (Stocking 2009)
— From designing one solution to designing a system to generate multiple solutions

— Optimization through simulation and analysis with the multiple solutions

29



3. BFEIFIT

3.1 28igit Parametric Modeling

« Parametric Modeling in Mechanics

File Edit View [nsert Analysis Info Applications Tools Window Help

IZE&8QQ o -y REEREERD Br®e-2QA84 sk 0960 2
(At e

® CRANK_SHAFT regeneration completed successiuly,

* Feature redefined successiuly.
B»Selsct tems such az Dimensions, Sections, Trajectories, Tolerances, Surface Finish or other teatires for edting

® Hidden ines will not be .
) o ol CEEE
! =
r,

PPN G AN G

Randy H. Shih, Parametric Modeling 30



3. iRt

3.1 28igit Parametric Modeling

et f'ﬁ’&‘mude BL AR R REE WD N o
Wooa-am«waarwuun =
; “ e SQIS M- B8 P390
%ﬁﬁk&“ﬁiﬁ-ﬁ_;g’ EI\J g:g 00,000 >
SEIELSH = :
HOER, B - :
BIHEEER - ¥ <)

R TEE, ¢ -
ﬁﬁ' L)\&E E’J ' //
g, -

i hew T Fud COn Fu Grwe il s Tl P B Sl 0 e
| Ohwe rese  ymes o Wt saw Ot Mo (O | bsdnwy

EXRREELIMRTIIERERFRART—E, HEEPRRIGN, FRSEEER, 5
IiF“ ‘“ﬁﬂ’]@%% REANEMAOTE, FRIBT ETE ST ] ‘5|EBEE
BHIRER%ENER.
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3. ARIRIT

3.1 2Lt Benefits

Design intent is implemented through parameters and rules
— Room area / exit width constraint for fire egress

Parametric design can generate building forms from physical parameters

— Site, shape and orientation of buildings, energy resource, constructional assembly, etc., which present the greatest
value of parametric design for sustainable buildings (Caplan 2011).

Optimization algorithms with parametric modeling
— Genetic Algorithm (GA) for optimizing the PV systems (Charron & Athienitis 2006; Kalogirou 2004; Wright et al. 2002).

Generative design is going main stream in architecture

— Creative, free form buildings are designed using parametric design methods, e.g. Beijing Olympics Stadium and the
Beijing National Aquatics Centre (Stocking 2009).

— High rise building design also starts to utilize parametric methods (Park et al. 2004; Gane & Haymaker 2007).

32



3. ARIRIT Illl

3.1 SEiRiT Benefits

SEUCIHER T IFRERIREE, BRI ARG TIE A HRARNEE, FRiTmAZEDRY
T EMEEPEREHER, BRIZAEARIDZITRMAIKHE,

ETHRENENX (MBD) S2#tRitEES, RIHITLUETIERIAHMERNE, BIS2E0E
B TR SRR TES, NMSEEXCEEMESMAISHIRITNA, IESEtiR
T NATIFEMEERARS SRR EIRIT. RIMEENEGIRIT. RRSEUL. RELN
REBEELZRITSEEINE.
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3. BFEIFIT

3.1 SEiRiT Benefits

"BRAEEER (EK) |, BAERRENR (=) , BIgA, EE, %

:[ >
- /JJ\,ELEI\

1931 F5EPEBE—MERNR A

ER—ERETERITFINA,
-Ming Hu
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3. BFEIFIT

3.1 28igit Parametric modeling applications

* Reuvit

+ Bentley GenerativeComponents
« Graphisoft ArchiCad

« Digital Project

* Vectorworks

* Rhino with Grasshopper3D

35
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BEEXHS
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HZERIB+F (Dancing House) iim: #ERHE HHiE

TEERINBLEED? 1945FMANEHERIRIE, —EE19HENERHER. LFE, "BENET B TENME.
IZEERInT 19945, HEZHIlFERERITVIado MilunicFIIIZXERMFrank GehryH@EIgit,




(RZZim)
BRENR Ehkk R E N5 2018FEEMARER

RIEER S PEBRIN RS R EIBE B e REAK N8
XrVRER, EITNeENEXAERMEFEIFAXAIARE
RN SRR, BUREFTES, HEFE
Ea RSN AZE, EMRIRRIATIFEE.
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NBBJ: Parametric Strategies in the Design of Hangzhou Stadium (Part 1), by Nathan Miller
http://nmillerarch.blogspot.com/search/label/Hangzhou

Grasshopper was used


http://nmillerarch.blogspot.com/search/label/Hangzhou
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Figure 5. A diagram for using 3D file conversion to

transfer model components across applications.

- TR
-
by '\\. : fli 4 !

P

1

Vi

Figure 6. NBBJ's orthographic documentation from the 3D Revit model.

Figure
from the Grasshopper algorithm.

@ +I8 AVNAE

Figure 7. NBBJ's geometry spreadsheet documentation
generated from the Grasshopper algorithm.

@ ITE AVERANARYE

Nathan Miller, [make]SHIFT: Information Exchange and Collaborative Design Workflows, ACADIA 2010




Figure 5. Using the Kangaroo physics engine to visualize gravity
loading on the truss centerline model.

The Hangzhou Tennis Center: A Case Study in Integrated Parametric Design, Nathan Miller, ACADIA Regional 2011.
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3. BFEIFIT
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3. BFEIFIT nwi?

3.2 Apzligit

g ENERTERTT, TERIrEEEERE R/ TERDNA, HETRTEREIANT
Bt MERIHEXIENRRFE. HEVENFEEKUNEZNBAEERENL, HENEI8EA—
IRZRIBISENR, Siritih/ TEmEESERIEIRIT KA.

— MR DRI DA ——EAINIRTHEMNETE, FEFEMMRITAINSE 71X ETURITHIIERE,
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3. ARIRIT :u&?

3.2 Apzligit

"ERIRIARKRTERAZIIRIT, MRRITEEERNARS., "

— Lars Hesellgren

"R REANBirR S IRITRE. X NNREEE A AZSETEIRATIGIEEE D, FF=SELEEE. 5
HWEFERRT,
— Kristina Shea

"ERIVRITHEIREBEA, BeIEERAE, MNMmARIE~=HAsMET (WER) . 7
— Celestin Soddu

—AEARRE, HI, aWREARE, HEEANRMSARMRE., HER: KIELHSH, BIR, XTHnkE
RAERIEMBRRE (SRS ESRBERITIFTRENZEA) .

— Frank Piller

"ERIVRITIERR TRMNREOIFRE (WK "BE" ) MIMEIESRERES.

— Paola Fontana

—iISEEITE LT, AR LEE—F RSN TRITHZEAEE, XfgihZENE e, T
RATEAR, BRRBARDENELEM FERIEMG =T, "
— Halil Erhan
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3. ARIRIT nwi?

3.2 Apzligit

FZRECS, FMBERTURIT, 2—FMEAEARRNRIRITEE, EEMESFUFREZ LR, ET

WEMNRY. ARREZSmEdENRIT DR, EERBEME—RIRITHMNANRE, ToK

FHEVEANTESEE, E5RTS5ERNENF, FEREAMRERITRERLE, BYTHE

FHITAEIRLT, HEANBEET ARFS 5 REIERIE MR R THIGEMFRIRL, SRt
TECHAEEM, EStthyaRZMRNEIEERE.

a way of translating computational energy into creative energy
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3. Rt

3.2 EpTigit LI XT PN 4E GAN

\

Training set V } Discriminator

| L= Real
Random e E— {Fa ke
QOIS§1 .......... .. L

—> IR )

/Fake image

Generator —
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3. ARIRIT

3.2 EpTigit XTI %% GAN

Output
Generstive Imasge Manipulation

Link: https://github.com/junyanz/iGAN

Paper: https://arxiv.org/pdf/1611.07004.pdf
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3. iRt

3.2 EpIiigit N5 GAN
Anime Face Generation

Created with EverCam. |
http://www.camdemy.com
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3. ARIRIT :u&?

3.2 &Epigit
B FEFRIRITAE, ERNRITE ZFMABARIELA T LA |E:

(1) =i
E%ME*@Eﬁ%TEHE&@MFﬁ%@Eﬁﬂ&%%ﬁ&ﬁﬁﬁ%,#ﬂﬂ%?ﬁ%%%ﬁﬁﬁﬁﬁﬁ
[hviN

(2) BRI

B eERLTFIeIRIRIT AR, ST/t TR 7 —EFHNRRENEIEZ], Biftta

TR HnRERIRIT A A RE AR IF T =,

(3) 2%
%gﬁgﬁﬁwmﬁkﬁﬁﬁ&,ﬂM%k@EﬂﬁE&ﬁ%ﬂﬁﬁﬁEﬁﬁ,WEEEEFHE¢FE%%
Y EZH,

(4) thE™mBRIERE
ERTVRITEREER Tt/ TRINMERSRIA T ERNERME, (EEWIESERI VARS3EMATEE.
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3. ARIRIT llll

3.2 Apzligit
HE SIS RESEERIMEE EASTRWEST, & 2013 FEfHZs ATELIER NORISADA
MAEDA EEEHARHEN—HF{EFEXGEIERN, BENSHITEBEN, MAETEHE
FRIBAY R EFNIR ISR E,
EZEEgTE, WFEEKREFERIAS 8 KN :

1 BYESAVERERE (HEHEK)

2 _EIRRITTEABES =R

3 EhigElEE

4 EETERTRI R

5 HENEES P4 akrkiF

6 FKBRIASXK R

7 ZETNZERBES

8 EEHEESILEM HRE, ERIESHNHEESN,
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