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ABSTRACT

The act of design in landscape architecture consists of a concept within a designer’s mind, technical representations,
and finally, a process of construction. In the 4th Industrial Revolution, the design process is facing many changes due
to the rapid development of computer technology and the IT ecosystem. Computer technology was initially developed for
simple functions, such as mathematical calculation and graphic representation. However, after the spread of Personal
Computers, starting with IBM and Macintosh, programming languages and hardware rapidly developed, algorithms and
applications became specialized, and the purpose of using computers became very diverse.

This study diagnoses issues concerning the functions and roles that new design methods, such as computational design,
parametric design, and algorithmic design, can play in landscape architecture based on changes in the digital society. The
study focused on the design methodology using parametric technology, which has recently received the most attention.
First, the basis for discussion was developed by examining the main concepts and characteristics of parametric design in
modern landscape architecture. Prior research on the use of parametric design in landscape architecture was analyzed, as
were the case studies conducted by landscape design firms. As a result, it was confirmed that parametric design has not
been sufficiently discussed in terms of the number and diversity of studies compared to other techniques investigated by
landscape design firms. Finally, based on the discussion, the study examined specific cases and future possibilities of the

parametric design in landscape architecture.

Key Words: Computation, Computational Design, Grasshopper, Algorithm, BIM

Corresponding author: Sungjin Na, Director, SUBDIVISION, Seoul 06136, Korea, Tel: +82-2-403-0507, E-mail: studio@subdivision.kr

SHRAEZSRIA| K 49U 25 (2021 4%) 1



Journal of the Korean Institute of Landscape Architecture 204 LMZI

ZBEE

Z7e AA g9l AATE] AAZAA WellM FAEE JiIEH Aol FAstE = FAA AF LB olE
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2078 e, = A= 27lA BIM(Building Information
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Table 1. Research of parametric design in landscape architecture

Type Authors Contents
Huang ef al, Effect of parametric design on landscape
(2017)
Design data
Cetrell ef al, |Parametric and computational design in
(2018) landscape architecture
Desien Moura ef al, |Geodesign in parametric modeling of urban
B (2015) landscape
Parametric modeling of urban landscape:
Moua ef . Decoding the brasilia of Lucio Costa from
(2014) ;
modernism to present days
Charalampidis | A parametric landscape design approach for
(2015) urban green infrastructure development
Yazici A parametric landscape urbanism method:
Data (2016) The search for an optional solution
Intelligent landscapes: Application of
Moura ef al, |parametric modeling for a new generation of
(2018) flood risk management reservoirs in Séo
Paulo City, Brazil
Attitude of landscape architecture students
Eren ef al, . . } )
towards biomorphic and parametric design
(2018) . . .
approaches in environmental design
Plant Song et al, Preliminary research on parametric design of
(2019) plant landscapes
BIM Kim The utilization of landscape information
(2019) model for mitigating urban disasters
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1) FrelolXd bRl ols)

s EE YRl olsistal sty o] g A
ALl 291 AdEel sl £1¢] olsisioF & 87} °“3P il
) AFdeolAg tAtel AejANA M $AE = AL 7
Elg}o)A| o) A (Computerization) Z 356 o] A ( Computatlon) S
FEaE Aot} ‘Computerization's HFHE @A 1=
(tool kit) o3l oFdZ1 &S UAY mltol& 7&sh=
AL et figure 190 71E8 1970d 04 1990 th71A] €]
Ego]A #Ho|H(tracing paper), #l°le] 53 (layered produc-
tion), 7ATFE] B4 A% (computer aided drafting) 5] ©|&3g
R ”“3“3}2 HHA ‘computation’& FAFE Pt g A4l
o] A4 = -(generative media) ©1AF AL EFE EHE-3)
© A ovlsiH, 1900 o] $-2] BIM 4A|, g2 Ee o
A2l (Parametric Design) 2Fo]ZARO)E u UM E (Lifecycle
Management) £°¢] o}7]e] <£3H(Cantrell and Mekies,
2018). &y 7“51101/‘%” AR o]H7 HitH mtlolE 4

A9 FAH =72 S48ty A9 A FHS 5EE 28
e AMEE ];gu A 2o]th(Jeff, 2007: Ahn, 2010).
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2 2AIX Y (SketchUp) 59 LZESolE &84l 32k 232
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AEt jRpeIE 4= 9l 7. A WEeSoe] QX 43 o4} ey
=

As W ARl MFo] otk HellA A ErEAX SAE
1:3%1411:]3
olof wkal s ER T]AR1L w7} wloly il

w8 F20 Wl wel tzRle] Aatse] dEiAle €9 AA
(open system) & TZ3k= Fgolrh FE 3to| A (Python), C#,
AK(Java) 59 T2 Adou, 1225 H(Grasshopper,
Visual Programming Language and Environment), CThOJUEE
(Dynamo), Ayd|e|elB. AL E (Generative Component) 7+
GUI(Graphic User Interface) 74| €ag]E Z3E0] &+ ny
ol AMgHT) TR ES Z2Ode 7t =7 B 9 F 4
Al Z2 el wheh AREE SHolu foprt thEt|(Table 2
Fx), Ao AFeX e vhad] olfE JHASHE FHOE =X
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Figure 1. The history of a design technology in the field of architecture, 2007
Source: Jeff Larrick, "The Application of Building Information Modeling for Design and Construction; from AIC Annual Forum
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Table 2. Comparision of parametric design softwares

Parametric software CAD platform Scripting Multi-use Compatibility Price Total
Grasshopper Rhino Graph-based Good Good Free Good
Dynamo Revit, Maya Graph-based Average Good Free Good
Generative Components Stand-alone Graph-based Good Average Free Average
3ds Max Stand-alone Stack-base Good Average Expensive Average
Solid Works Stand-alone Associative history Average Good Expensive Average
Digital Project Catia Associative history Bad Average Expensive Bad
AAS A T2 AR 7P HEA AR A 229 o] AN LazlE tARIe] AP e vl 24
o7 2] fshtt 2ol —t— z719 3ds‘%“i rlok(Maya), 7} Al 92 gom, the FYPE A8 F2 A vl
Elol(Catia) & THE ZRIFE Ha) 2e) sk 2 3 2 AelE #73]) T 5 YATHCantrell and Mekies, 2018)”.
g EE 750l #5307 EH% o o] l‘iﬁ? ] 18 Explit AR, A ok Autell AA Aol Sk dejise
Historyeh= S87101% 283, olF dgisds oFe O Qe AAE AA B HEA0E AHEE ol
A7 5 o3t AREAS S FEE 85 o R 2008 Zge] g goln, iAo MR 24 AR IR

o]F njerd o 2 wAEA HUTHSung, 2015). T 8 & J#p Ao, 9Z A~ Z2179(Open Source Plugin), GIS
ZEols} s BH tho]utR (Dynamo) v LEHA 7] T T AZESolEd AGE A2E 5 Aok o2
gre] s EY 2o Zh2 AR #Hl(Revit) olvt EE S wRoE JYasy AN Agce MR
rtof, AT 3D(Civil 3D)E 7IWHo & FE ARHTh H =] ZoIQE0] AL s et dAle 22, Lkl AR
o] g Z2HAEV} BIM BYE EH S 75 b 5 AIME B3 ARETIA] FWLT HolEE dgshe Al
AR 877F F7FHAL ST, TR Sl = o3 gt 7R, FAo] mEk 22 AA M EQAE vhEo] dd
w7F Bol AREEY) wel A =FEAME TIHieEst Y =M E]'o]::l' TAE BE o Al BAATHSung, 20151 Na,
AosH, tolURE A AAl 2 Al dAllA gEla o 2020a). T3E AddEolgE HATAE 3dsU s, =Y

A BEEE ASS B =ik gA" Z24 E(Digital
Project) = Z#33 Algle] A% Rdog {3k 7lEjo} 7]t
o] I EY L2 ESOY, FHE]o} T2 T3] v 2ol
291 715 FopfAe] &2 FAFOE I8l I AT tho
Rl vl3) Mgdo] Hoxm AjHoR v AN RIEE
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Aste] taRRlE sk WA ® AP taRldAE §
Ao SHistEA, H]/_ﬁf‘é Yzlell s AgstA S W
ot} wehr o]& /fAa}7] 3l AEE Zlo] MA7|Y -4
gglolH, o] WHo] g EY Tzl A4 TR A&
(Generative Design System)' 22 4 4= A & FUch
(Kim and Jeon, 2009: Ahn, 2010: Jung, 2016).

Figure 2= A4 tzQI Al28le] dEls 328 BT
TAjolt}, gglFolet ould TAE sl dshr] 3 d#9
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ofell A Ay EE2 HARl 8l g3k e WA CE
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oo 1459 Eosta 3Rl HAo] opd E=e A o|n 8t
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and Gips, 1978: Mueller ef al, 2006: Jung, 2016)°.
ol tARIeA S EEs &8sk ol FAY e
2ol Ao sl AAH )L =gl A ZTEAXE FF
b 7] wirolth A ArbAo|a AHeRAQl AA w2
S A2 2etd s TS AAEH, 273 A% Atk
FE Pste °—C‘|%‘E g}, apA Tk o] gk ofojr]o] §jF9
AA HRE 200088 AERE o] AL X3} Ao 0|27,
SA] Te] weto] B4 A YL AFH EHlAEEAS volH
Ag] o] WHstHA Uzl JEE =A% dargFl
sl Hakst vzl 4948 EEshs g EY AA W
o] FEu it
F1gure 32 t)z}el A4 (Design Workshop) 2] sl E
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Figure 2. The basic process of algorithm design, 2009.
Source: Bohnacker, H., B. Grob, J. Laub and C. Lazzeroni(2009)
Generative Gestaltung.
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Figure 3. Example abstraction of computational model, 2015
Source: https://www.designworkshop.com
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world) & F SAZ UFldl, I AAS A olE A4
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25491 & A4K(Boolean Operation) & 2183 MZE 3
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Z7AANE F2EFEL EE(Gustafson Porter) 7F thololiut
H] 3% E4(Diana, Princess of Wales Memorial) Aol A
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NEE AEES 5t 5 A9 Zo4 T2 AFH HAER
AE AHFshe 27] 2490l ARt T8 olet YA
Al Wsh= AA 22Z(AA School), BFE-8l 23 (The Bar-
tlett School of Architecture), SFZ GSD(Harvard GSD),
MIT Z%(MIT Architecture), 71171 @2 (Carnegie Mellon

%

Figure 4. Eisenman architects, Boolean modeling, Carnegie Mellon
Research Institute, 1989
Source: http://claflinbarchthesis2010.blogspot.com/2009/11/brief-case-
study-carnegie-mellon.html
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W 71AEE olofx | AA AA AL YAE vir]o]e} v
EQds Fdete £42Q sEMEY tARl Z2A A7)
Wst7] AT

I =3 &AM i2iHER] Cixjele] €2

=

1. = AA0M metHEE] ClAfele] &8 sE

Tl wWE s EY frle 2§
A ekl M= 20009 o] F2 s EY AklE
AA WY 2 Egste ARIZE HAF gesiAL A, 59
2T AT ES o9} 7] o] 7HEstE T, 1 wste] ool
AL vk BEOE AR 28709 SAke 7 4AY
goll whe} thast o] tE &8 PuE Btk ¢4
73 A SAREET, 1% 9 B AlY 22 B ks
°§°} stolBE|= FJEjo] 3JAkEe] U SO R veiy
Eg _l_:rLa: A Aoz el 287 F 971(321%)
3AE AkdEH(Snohetta) b E2l AFITI8 dEE
(Diller Scofidio+Renfro), NBBJA & 73_%4 Z273E 3 s
ISR o] A FHHES UARIE v AFHOE A
SIACH, Tl AA-%-3273 9 ,ergg: WAl Ads vt
BOoE FRHOE sty wtol A TAFH A7, Al
2ol O|E7|17HA] A HA AA vhekatA &8sst
Theo & 273 TA AAIE 7 sk o 27 A7 3
AFEe] FEMER UzlS Bol ARFTh 2871 T 87N

ﬂl

F

Z:o

T B

IR ZASKS|K| K| 497 25 (20214 4%) T
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(286%) 2 vZ] SWAL 579 Hassell 28 SAFS0] hE 9 2 ofa waale
dolw, A AAE ELehs OlR 27 ZRAES wo WS 98 254
Adshe T F2 GIS dole B85 BIM 44 9152 st /1% waksh B
WEY ATE OIS SEoHs NS YT Je 24 A4 (Ladybug) 59 T 8
Jxz et FATE A4 JASe 4% 7 A8 U ol 97 B

ol 4l e} 2] T2 2HoE SeESY OIS A 9 524 we} soln
e Ao FIFtH(Table 3 #x). BIM AZEZole] &8

7 AN el E

27 gAele) B §
27 ARG SeEE DAl 28 53 A The

= 1770(60.7%) &) 23~
BIM Z2I3S AFH0 7 ARt gIlth mA 2k A7)

AN s EY bAgl

7t

0]8 g

a2 =20

EE o] Tt SAIESIA] 22l 47
o2 Mgk JoE FelHgon, 42
#2999 GISE T4 E goltw

=] =
"‘/‘\jle

Foxeh Al AR A2 dA e Fst
E]‘: hai [Htﬂ /Hy:” }‘]’T/\ ZA]Oi

Hlgo] FoA AL Qlom, ALt}
o717 Archicad)

g9 &8 vl =

59

k= AtElE 2870 F A7H

o] 4744 i/‘}ﬂ‘:} A AA AN R A B (14.3%) 9] A A8l A0 A Gl o, e 25,
2 ARSI A9t 71 wopth BEOE 21 2870 FA} FHY2E 3(Forest Pack), ?4%’ A2 (Unreal Engine), #E
7F F(100%) MEE 28 =72 golest D ho s & T)Al(Lands Design) 5 AZES|olE F2 ARSI, of
L3l e AoE IIHGeH, 58] 23 A Rl Ao A e el vls) AFA FEolA] EEHE AR &
748k 428 ol 52dl|(Atelier) AFFASY AS- o HFH o7 A} olE| 9tk

& ol o] ZA S vt o R 27 AAloA s EY tzt

-0

e A% Btk theo GISe dAs =4 2 8
€ 74 % A iy R 88

Z 297M(786%) 2] A7} AFEE= A0 7 ZABIT TA] ¢

£3l= AHIE 2870

Table 3. Analysis of use of parametric design in landscape architecture

Q0] 28 AL 2 A,
AT B BRE U B

A AA
o A EAstaat gtk

'GIS AA" 5 'BIM

Type Types of design office
(Main softwares) Total (%) Hybrid design office (%) | Urban landscape firm (%) | Atelier landscape office (%)
Geometry
(Rhino. Grasshopper) 28 (100.0) 9 (32.1) 8 (286) 11 (39.3)
Data
(Grasshopper, ArchGIS, QGIS) 22 (78.6) 9 (40.9) 8 (36.4) 5 (22.7)
BIM -
(Revit, Archicad, Dynamo, Grasshopper) 17 607 9 (529) 72) 1 &9)
Planting
(Forest Pack, Lands Design, 4 (14.3) 1 (25.0) 1 (250) 2 (50.0)
Unreal Engine, Grasshopper)
Geometry
Planting 2 (71) 1 (50.0) . 1 (50.0)
Data : Heatherwick Studio I Melk
BIM
ooty . ) 1(500) 1 (500)
anting ’ West 8 Subdivision
Data
Goometr 8 (53.3) 7 (46.7)
Data v 15 (536) AECOM, BIG, Diller S+R, | ASPECT Studios, Hassell, B
BIM ’ MVRDV, NBBJ, OMA, Heerim, McGregor Coxall,
Snehetta, Zaha Hadid Sasaki, SLA, SWA
Geometry . . 3 (100.0)
Data 3 (107) Scape, Stoss, Parkkim
6 (100.0)
Balmori, Gustafson Porter+B,
Geometry 6 (21.4) - - HLD, JCFO, MSP.
Mikyoung Kim Design
Total 28 (100.0) 9 (32.1) 3 (286) 11 (39.3)
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1) A5 AAlA sREY =78 &

JJrT’/}UﬂE@l A% AAle YAl gAE WA E ol g3 tat
ol A&E ¥, FAE UAE wjARte] 7k EAE o
St A5S okt § or|e A, d4A, 44, ndA
4 gy 5 AFEH HIAZZAE AR e 2E sk A
o] of7]o] &gt} HhH F& ofn|e] 7, GubAQl Al
iR A5 84 FH|(mathematical

7Hell s Ay7d
AF 55 2t(Jung, 2016).
Edole] W) o3t mlel EE
D]X}‘?lg A& E]X}O % ‘ﬂEH A Adte] &3S 7St
A A% 239 At S g EY YRRl of
A8 AE2 dA 77 A AREA "o M elA
At FEZ FHHA AT GaEls T2 Al vl
o7} A HA AZEY o7} Algshs AsHE HHo] o)A
o] FA A F2o] 7}36H§il G EFe] Gl wet Y
3 AGA ApaLe] M W Qle 48] AZRE 2ol Ths
s xlch

Thero & dlojy 7Iike] =82l e A 78l 3
ot daE|Fo] A% AAIY AAH rtolE ARSE7] A&
TNE-AE Alele] A GAIA ‘2L ©A] ofo|t]olE A
HHOZ FH3py] 9 xdY o] BRIt ol TA
AAl el A diolHE AT de FEE TR viHd
7hwrdebA] exgky] wiitelm, 9 volHE =4l FHE
AN e daEs wao] ALEA 9k witelth
AT DR ATHE AR HlwA o] Wy, K
Ao =g $XE AT F e AZE o7t 45420
TY=7] AlFetEA vlolE 7wkl x3o] whdsly] A
3L, oA Aok s tE AZE
ks 4=1

AR 2 I ASH 22 YiEE RIS FHOE
Uzl Z2A|A7F BEEA A AlF7A] A4
= FH 78] 7zt dAdE HFEE 24 bkl
GAA F2 A7) wfoll, Al =W (construction do-
cumentation) & 23 GAIA A 75 Wl &
A7F AAAY, H1E #2)(cost management) THAONA X3
dato] HASHE 5 o8 olfE HARIS FAslok st Yo
3] AT ST S EY fapldE BE 34
o] YIEQAZ AZH Y, glo|x-TJg2sH-HUE AL
Al A B 9 B AEo] 7hse] wiiel, 271 A7
7%]%3 FHF 750 Q3 JHE ngo R sdy JaAgol

&8 A T E g AAE FdE) A Z2A| 20 4

1
ful
>
EO
e 1
fd
ik
Hlx
lo
=

2
o

zi

rSl

=2 =9 & A,
2) 27 AAA g EY =18 &8s 29
74 Fopl AT 2000 o] $2 I EY Tz
nto|2 AF2 02 AR e SA el Bokdt dve &
0] 2.(Heatherwick Studio) ¢] m|t]o} 232 2] A~ E (Immersive
Media Specialist) Silvia Rueda:= &) 27 AA|Q) ZZA| 15
"BIE WA O Z(Hard Landscape) 9 “AZE HE2Alo]
(Soft Landscape)'®] + SAIR YT, stE BHEAA 0| T
oM HFAE AFHLE ofsfsla, 3 2FS F5
£ AL Az H(Figure 5 F2). ol
WA & (layout) & 23k AEA A 27 AAIG 49
HHOZ npofa g 27 Hopl| = BA 29 3D Rd3} HF
gloldd tiApele] Alth7t Rl HoFe Al

LANDSCAPE DESIGN

ll"illﬂ TREE Fm
STREET mum LOWER PLANTING
LANDSCAFE STRUCTURES LANDFORM
'WATER FEATURES 'WATER FEATURES

a: Heatherwick studio workflows for landscape architecture

b: Heatherwick studio pier 55 hard landscape construction

Figure 5. Heatherwick studio computational design workflow in
landscape architecture, 2020
Source: https://www.youtube.com/watch?v=AYz502nHG9s
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Y2E 8(West 8)2 19000t HE HFE HAZZAE =
7 AN A5 28 muolZ At 82 9
5o AR BA716M 2A7HZAS7HAF T AR +
oJHf2ES] ARl PSR IALE Al tE IAE
o] T2 2AXNYE AHA SEE AT o o)k, &

a) 5 2¥HoE v Ay U]E]
ol % 173~ AZ317) ’\1 A7, W2 (Nurbs) €852 AR
3 FAg AAE dUEs U AT B3 AlF o
Apelo A F2 a1 E3 tAkel(Integrated Design) 4 A&

ARl et S ofe] F7tel] HE&gom AEH Al

719kl 227 AL 4AL A0 33
TEEA AALE A

3 A5ehe

T3 ol2igk AEA Abd|et SHAlol A o] theFet AhE bt
Bog %o AH seuEy AzEdols B8 A

& Z3A A Sl 20001 o] F 27 okl A E Thek
FFoE As] AR AR, THATHE AHES H %
27 NAES A FEl(Freeform) 2 TIARISH,
|E FAZ S+ B8 AR FHES 55k 23
ZolH tH(Huang ef al, 2017). 2~E2~(Stoss)
20139 = 37¢(Harvard Plaza) AAONA 48 wix]
B FHEOE FEF 7HHAR S TEA, AY
4 Z= Qo o)A 2 (James Corner Field Operations) &=
20164 vrololv]e] Lho]E FebaKnight Plaza) LA
A W SHEE F REE ] SRS 37 fEe v
Stk Figure 6 3%)Y,
=X, g Ee E]X}J -’F@@ e 5 FEE ARl
EY oA B 4

Exj}—o]

(% mu rfe o o ool hu
>
[e]

E@ T4 7H 0lo] WAy 01]/\1 EF /‘i F/}‘”(Truchet Tiles)
= &% Y tgAlS vEoE AR A nekE AAR
TH(Na, 2020c). L8] 2017 72417 A 22 A E 22
z} ‘slo] w1 &8 ¥E 7H=(Hyperbolic Pingpong Garden) ol A1
= 2599 9T AAF 922 (Kangaroo Physics)
2 E3) @By <9 29 (Membrane Model) & =3, go)o
O - AF- BB = (Weavebird) &) €28& UESY

£ vEeE oA o 7hAAQ vA tRES THEN
TH(Na, 2020b).

AR, 273 AA 3D 2o 2AACE YA
2739 ZAA7E ReelA A% At 27 ZRAES 13
A, 273 3ApE a7t 59 FERES AASAY, AkslEht
Fltie ARTSAY 153 27 F ofgt faRl EFE oY
TE Qlo] UFE slolBY = AA 3AlEe] 5As] AR
o & 76ke] 27 A SARI] WA (IMelk) & 2019 <A
AA TR FAE Aloke] Tyufeleva Roshcha Park ol 4]

|

-]

g
o

ol
-

10 3I=2x7sE|X| H| 498 25 (2021 4%)

Figure 6. JCFO, Parametric modeling in Knight Plaza, 2016
Source: https://www fieldoperations.net

29 AAES 1S 2E A% deplEY FHe) w2 o
91 UAS Auel 32 290 AZE AL AN
HFigure 7 22). A% 7|02 F8o|X A28 g A7
s e 73% AR Ak 27, A AR, 7Y
O}FE (visual arts) W37y, AZ txel Aure ooz
= % "l quﬂ é% TF=31, 2017360 22T upel 27
er AZo] A3 E¢% Zaryadye Park'E 7§4e 22
Aldj 9] stol BB E AA ZE-S MBSt

olAd 20001 o] FAfrelolMd ElZPﬂFJr T E
ARle] wA e WA 27 A7 fof & 2
I A5 AHE AL, A5 A °—%‘3_ et A
Al Fds Hele w719

o1=

3. mEfHEE CiAtels &t AR AA|

Figure 7. IMelk, Parametric modeling in Tyufeleva Roshcha Park, 2019

Source: https://landezine-award.com/tyufeleva-roshcha-park
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1) 3D 2A geledee] +5
DM ES HIEZAE &4 OAE A HAAE ol
M 27 H (scatter) 2ZE ool gt olsf7} M=ok
aﬁ‘r AR AAlE 274 o8] Fof FAME Aot e AE
< R o] 548 ASFH vt E&o] BFHoR
stk 27)el= CADAAM F5E=E A& (symbol) o4
3] 3j¥ (hatch pattern) & T2A &3] AA W& 23
gedl, A5 UARIAY Jeot A28 WEaA 28] o
UM NA Y mEo WA BEE TS e A
o} wEbA] A 8 2710 A A vhead 4
F HH(plan) Z A A (section) S F A TFE AR,
oA 75 AT} ] 2 LEE 4% 7 AlMedA
AAAQ] £4 EFS HAE J3 W st A
AE &% 433 dxste 28 AlgFL

< A AAE AFE HIAsEAE 8¢ 3 AAE A
a7 SleiME thardl 2714 8471 WHEA] Mesof gt
AR, S5 3D A 2to]B12](3D Planting Library) 7} +
Fu|ofof sttt 32k AZEolE A Pt R A=
T8 olf F shue AAY AE A Aledolds|
Slgtelth skARE A=8 Af, e vhgst E RdEE
FAAL A, Al mhEt 2ol BAL A& 5 A2 HE
ol o] M (variation) ©] L% BobA 715 EdRT} glo]B 2|9
o] HY el IATh A e QlEeke] wE o
T e A 22T g et 2AXY 3D A
5%-2~(SketchUp 3D Warehouse), FF]< 22 o]z
(Lumion Planting Library), 3ds®2 &8 27 zlo]H.#g]
(3ds Max Compatible Planting Library), BIM 4]z 24 (BIM
Models of Plants) & thst SHES0] 334 A4 AAE
Feystr)e] SEsA FEEAL Qi

2) 28 AxEgole] v
T80 2 AygE 7o 2 ujR]S FAE= G830 A7)
E] AXE 07} H”‘?H"l: UPE} 27N EE 3D Z2IH0A g
o Wole) Bae] S BSHOR WA 8 AR =
2ot HgAow 3ds”""4 YR EHAE
(Forest Pack)'e] 9loH, # 3D £ZEYo]e] &4 n]5o]
OW‘I‘H AR AEEE 2N (Skatter)', 2holmot &
+ "WE tAI(Lands Design)'$ 22 M2& Z2IAE
°l HEHY AT, AT ZEA|(V-ray Proxy) 2 &
7] MR $yEEE Theo] AHEE & SITHNa, 2020d).
22+ W A A 3AH] TR AR AR EA =7E
vHrE ) 7P & AE AEs 99 3DE 8k A

l=ll-r e

B sheslolo] UT B vt Addtks Aolt
o 8 V15 AR 28 A 33
& A9 gl W Wolark 2oE ZIRE 44

rui F{d e
= W rlo

2 iR E 3D AZEg ol A Y st FulEE o ﬁ‘}
2AY FAE e 2714 WA SR sjddth AA, 3D &
BHAES ZEAIZ Hilslo] 8¢t 4&59] 3D X9 sl}
o] AA7F FES €71, U, 5] AR FA4H] Atk o &
Fl F e 254 BARIE AE7E e AA diAY
L] 7)aFrH o R Soluby, 3D TRIWS OF F glE
Frol ol2th web ZEAE t) QEAES &% Hx
2 3 (External Reference Link) & %%‘mh—w w3l A=
Z2H(Preview) & $let #Adke] Jgo2 Hds 5 Ay
g3 vt A& BdE Eejo} ARggitt 13]1 ojlgg =&
A QB FxZ wkdlo] y&eke] A& AAE 3D ZZ o)A
7HEA 248 & A st Aolth(Figure 8 #x).

TS A A FobollM 2aiE Z2 O] &g i

B B =el7 o] RolAok Gtk 4] Ao FHE A% A

b: Rendring proxy with V-ray in 3ds Max

Figure 8. Use of proxy in forest pack with 3ds Max, 2020
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=t Ao AAE *igaiom
= 3 % AU M Eg A0 BB 2ABE Bol FE
700 BE Ul HAESRE Ao] Za3th 2Ee] 7]
B Q7= ) QHAES AESHR 2, $TelE v}
o 98] Beo AAE QRO 2 Aotk o]
23] SHE 48 220 MAS A7 B FOWA ¢ 2
3

8. A9 ot A s A9 A wE FF0] st

Sy q

A7) B AES) Ay AR oy,

o
= FES =UHSong ef al. 2019).

3) el e ZdE

HEHQ 27HEQ ZHAE W] A9 1-99] A
(Areas Definition), 2-W1€ ¥2|& (Distribution Algorithm)
3-A o Eg) e FA(Geometry Composition), 4-5%¢ A4
(Palette Selection), 5-#¥ 3 (Random TransformationH
CAZ JgEc) B EL 2] AAdAME 41 AES )
28 that 99 A=, 2221 (Spline), 3D LZAE,
A3 2(Surface), FS1E B A|(Paint Brush) 5 3D ZZ 13
o] BE ARHMEYE s, 3 7hll 238 o vl
AT G9E EAHoR A HAl 9] 85 FA
& 2 9}

ojojx] Fe] g LS Ag it AA) AAdE o

Al ool meh A AF, B wlx], 94 &%
22 5 okeket AR 7ol A el eIE TR
FRA At 7P 27kl He AL dde $RE U2
A ARsE Aotk THAE HoME UAEHHA W
(Distribution i\/[alo)olﬂii &3} A1d (Alpha Channel) & 715
Oi /Kl‘:’ A.Li}\] HH ]6]—]‘4— 7]£ ILHEJ.Q_ X—i'&]X—i I;HE—LE]— 1:]]
4y Yo e, dey It tololEt s, XA
2478 (Dense Algorithm), AE &l 5 4] 719 7]& 2
EZ AFsly, Yoks vER A e A%d ¢ gy,
T3 A el S vpEo ® S AEC] AL o A7), Y
%, o] Z(noise), A A4 (blurry edge) 52 Al HehilE
< 2448 o8 7 wiAE HAESTHFigue 9 #3).

wlg sfeo] Ao=H A&sr AHERE +A81, &
TS AR HE S viEo R A3 7], UE 5o Y4

=

at

O

A sherle 248 QuAEe sk A, Wg, Ao 2
T 2E) Y 2 A4 A AR HEe AR, ol
A0S A 742 HEOR WA g B £5e 7Hw

S0 w4 (matching) A17ITE FEAEO2 ZEAIS] §1X]
(translation) 3| Fh(rotation values), =7](scales) 5< #HY
g2}u] 8 (Random Parameters) & 283 =3 Aol 214

2858 A&

12 S=2xZFEIX| J 49U 25 (20211 4%)

JE— T —
ooy i :
B 1000
| Colindiat 000
Spheve 1000

Wrrams 1000
3] SRR YERY

b: Rendring proxy with V-ray in 3ds Max

Figure 9. Parametric planting in forest pack with 3ds Max, 2020
Source: https://www.itoosoft.com/forestpack

oA sepEY SUYL LEA
oz o N7ve) AA AL
o] 7+S "R FfEl o] &= 25 = ,\]
setrly 5 WA °d1115 AR HP’ T e
AlzglolH, webA AR AAXY ek HE
317] o2 okl mi¢- 2&2Q1 AA W
Fafl Al gl AR 2] gakls &
&4 AL A AAS st 9 A
< 71iE 5 Sich

S, el )
Zale ol

(A _Y‘i =
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I

% .t

5

&

3

%
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o
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>}L m

4. metH EE] CjAfelg &5t GIS AA|
1) SEHED tARIeA GIS &-&¢] Wt
sl EE fARleA GISE 438 A7} oA a3

7P te A d8239E FHSE HolH F YAl

(Data to Design)'e] A& UEHIE TETE Aotk
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FH 28 2719 AA vtole] FE2 SHAY ZaA Al
AA ATl o TRl oISl A& Sl GISelA
A2 A dolHE W Rdg wdlely, Tz Al
A AR UAR] Bz A4 d2HA o3 S SAA
et Al el 3 AA7Re] oo we dlole o] At
F AR E AL o] F TRl WA HT spAgt o]2dt 23l
dA A9 A, AT &7t ElolBE et 4

1o o

> N

sk 5 #4 AR WA Psdel U1, A2Ho] 55
oA &3 A Hol/] HE HolEt WA ekt UAe)
of 4eA0R wn) o),

st EY HaRlME GIS-$A] 211 E),
oA 59 GISSh Tejre¥ g AFdhe 2 &2 91
)-8 -go| o] F2Z FlojEo|A] tRRICR

© derlE 7k YIEQAE F5ITE 2L o
A Rl YL viEo R GISA A 22l
WA AEE JR2ee] dueEs Tl F7]
Az sl 2holimol M 23] 3ake R 2 WAl
o, Az Bdo] mus uigo R vel dvEs £4 2
Helsith Ao BE A7 ZaA A 9 WEAY 9

i

=

l

b

L

s

1o v 1 o

}o] ulg} AAE GEHOT ZPES WAY 5 Yo

2) GIS dlolg 7]9ke] A2 A7

AgAel Ax YMA 2F L0l 73w (Supernormal)
2 ‘Big Data for Small Places'2h= d1olA 152 RE &4
7|98 ZRAEES s EYsiy AfHoldde EAE 7H
Falal, BE HARl 9le B4, £shy Alg L AR ven
Bl Xety oo, mEka dd AfH oS B Hehs
olaalal dojr7] flet AFA e AFAQl ol
AR TH Cantrell and Mekies, 2018). ©]= ]
s EE fARele] HEs WA Foe A
A HA=EEA S tolH HA, ¢4ygF UE
O F A} A9 A Alae] gEshd AEA < A
AE dof A Wk bl 4349 A4
= I o3 NER WO E AT F gle
£ 7t o7

Figure 102 t’dA1¢] A% (topography) HEE HlES.
A1 A (Hydrology) & ©AIZOR 48 W #F
(Runoff Flooding) & ZEE3}, 39l B8 2842
B A e 3183 AY 99 A" S 153
= Alth GIS dlolg] #A4d 7Hte) 211 A gS HAsia
EE IS J4sle F JE B 23] 2Y 9L 73,

(]

¢

A gae)

d502 %
ERERER

P
'S i

T P

2= o)
AT
Wkt AE B4l wet 2829 @A) BEe] A s} wiAE

ARBIOR, A $AZ QF Asjolxe] H% 240l B2

S &
2 =N

a' Hydrology analysis in parametric design

Figure 10. Develop GIS data in parametric design, 2012
Source: Mehrotra, R, G. Doherty and V. M. Sanz(2012) Extreme
Urbanism 2. Harvard University Graduate School of Design.

J3 o= wixslke A A2 25k wlolERE izt
7K B AA ZRAAE =80l BEA] duegoR
dAAglom, GIS HiolHE ddl Aol AA Hhies o
AXZ A sl EE Akl (Generative Parametric Design)
o) A,

oz} 7o) HlolH 7I5te] T ER] TRl 23] AY
2 A ol opel, wed X £ A 71&S vt
o2 Ak3] 3} W] wsle] o 1WA tig-shs tAk]
A e, wEA Wale gl ARSld] FEAoE A
T e MEE AA ZEANAE & F

5. mEIHIES LAl &&s BIM A7
1) s ES HaRlel 714kt BIM 27

BIM(Building Information Modeling) 2AE H2 A= A
Hhol| A 4H9] 71uke] WSS 7Y Qe A WeE X7

sh2xZEE(X| A 494 25 (20214 4%) 13
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AE 718 dAoAFE 33 7 e shebeH(EA, 4
2}, 73, 7H) AEE A AACAM A, +97H] 22
AES A o7& vlolHHo| A2 AT 4 Al k= A
o|tH(Kim, 2017a). A3 ABE nlgro 7 A YEYJIAS
T35 dolE, AFEolEYl(Internet of Things), APHE
AJE](Smart City) 9F 2= 42} AH] &) A4Ael Sl /g
OF JRRYS uEo g AA| AlZs) 1RAE, 37 24,

AP AE 59U H4S BGT F A= AH WE)
224 97 AYS NEN T2 2T ZRAES FH0R

BIM Z=2A|20] Awo] wEA Sfe i ok
27 A7 ZoklME BIME ARE-sle SAkEe] AA ot
A3 e, SEHEY Yzl &8 A% ZARS Table 3
ARE BH 89 22 F AF BA A, 2SI &
= 99 sfelBele] 39 BAE BT BIMe ARESlAL
AR, Z T SASAKI, AECOM, SWA 5 thd =7 A4 3|
AFEE BIME #5408 &8s 20 IIEUTH Table
3 FAx). 7t AR BIMY FAIAQ &8 W 15 4
MEP (Mechanical, Electrical, Plumbing) ¢+¢] £3% 3D &4 +
%, 4xF 2 odluA &8 24, GIS HlolE & 7Ntz gt 3
A 24, 24 Hl oIS 7|Wto R g X A, 5 HEE
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(LIM, Landscape Information Modeling)ol NZE =953
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(Yazici, 2016: Kim, 2019). AEEdz d7gE5S 7|Htog
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a' Planting design with sun analysis in revit

b: Planting design algorithm with sun analysis in dynamo

Figure 11. Parametric planting in BIM with revit and dynamo, 2019
Source: Kim, B.(2019) The Utilization of Landscape Information Model
for Mitigating Urban Disasters. p. 130.
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