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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.
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Z739] AA F9E AATE AAZAA WA A== JHd TR FAFstEE FAAR AE I o) E
AAAR AERE FFHohe ] HFOE o FofAH, olgfgt ARl ZEA A& 42k A Ao AFH 7le
IT AJel Al o] mlepA Q] o 2 B Wsts nlatal ok A58 HAZEA S AY 2710 92 Al 2K calculation) 2+
JE dlolE) 2] AlzH4 % 3 (graphic representation on display) 5 B3 T3k B2 0 2 sfakE i) 3HA T ibm} w71 E
Al(macintosh) & A1 ZF0. & 7§ Q18- 7137 E](personal computer)®] 33211 B5 o] F 2217 Adoje} st=sol7t §43] U
a}al, 3] F(algorithm) B 5§ AZES )7} A stE WA AFE O] &8 2o AL3] el AA ujg- vl A

AT olEg UAY ALS Wete] WstE v o ® HapH old E]ZP‘H( mputational design), Z+2HH| E 8] T)z}el
(parametric design) 2 ¢ 2]& T A2 (algorithm design) 5] A28 AA WHEo] 27 A HHdA owd 7153
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GYS ¥ 5 e B A P AYS AUAYOR, IF AT /MY FEUE ey HazzAg 43502
ol ghs UAl WA AF AFE ARtk A A 27 L A% Qv MEY YA F2 Y
2 550l Us) A =ole] 2 vl 123 0|8 wEo R 27 FojolA st EY T B0l e
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A % AT GFR bsAel e FEsd
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1. ME £ F5AQ HER ARSI Ad A48HE vRH o R Fdst
HA, oAl MEZR HlAERAES 27 Aldd AA 3gelA
1. o47lo| HYA Tl =X AxA == gdeor dve FEel Tkl AtH(Lee,
2013; Kullmann, 2014: MCloskey. 2014: Lee and Pae, 2018:
AFE # 7l W] Z0d gAY 27 ouZbY Lee, 2018). B9k HT 35 A, 715 Hsk A £ 0
718 TS BEshe 3R] EFE AREHSATE oA A JFsh F o A F A ATFH AR EAlEe] 4R
- 27 3 A5 BoplME vEPIAE 19009 2 R A= ABA4S ZL BHHoE W] v, 24t EAIE =eH L
(Autocad) 59 AA 2ZEH 7} Ae EQFHUS o H5FE 2 3Ms) A Fx2E WL, 24 9919 doEE A
HIazEEAE & 154 A4 &Hs gAg njtolz 7] T AE FHAQ AFE HAZEAY Aol A 27k
< (description) 3l= 852 AREECH, olgjet AA FAS A MEA 7%= AolthCantrell and Holzman, 2015)Y.
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£¢ GOR U AYNY, 2AANT 59 SAN N g WA w72A BFE AAAE VET, A Z2Ax
£ T8 AR} BT, o Y AR 1ol BT £ 5gele $496) Adalse gk & e BHdol
AL she Ao] ofd FATE HE Aol Hlnk e o] 4 tale] £33 7% B 2 OAg Alge] Wl oS
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A S EY Tz1e Heojet 54 2 F2 /Sl ois)
AEE o W2 F5 o] dFE olE7l F A
2 7158 Aotk vl g I EY tziele] AA 3y
(parametric design workflow)ol] thal] YolR T, ojHe] HE
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Table 1. Research of parametric design in landscape architecture

Type Authors Contents
I({Zuoir;% e a, Effect of parametric design on landscape
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:
Moura ef al. |, iing the braslia 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 Sao
Paulo City, Brazil
Attitude of landscape architecture students
Eren et al, . . i )
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

o SRSl A, T S o kel A )
A, 97, AR 5 ARE HFOE 13 2] o] 3 3t
HIEY UAAS 8L AE7F G183 FAE A
Ak ol F AME ) AR U5, e g

Q18] TAH BF Yol Tl 24 el 3270 SlAkl
A, 4 AR WAOE ol AL B A A T2

ANAT, o F BHET5%) 0N SF we & gl
el SR 2 AR o S AL 2
She 49 2 PAHY Y, AS AEE) FF A% 2
16 A 4] 2] A5 AEROE AT, 2%
R 2] Sk F7PE REE BE1) SR 533
M) RN 02 PYEROR, Bre) 0312t Y B

WMol 9327t 9AF Aol JFoE PR

Il. T2 ER| CIXI212] JH2

RZA5I(K| M| 49 25 (2021 4%) 3

ron



Journal of the Korean Institute of Landscape Architecture 204

1) Areloldd taele] ofsf

B EE YRS olslstal Aols] oA vxd A
A8l 291 NdEl thell £93] olsfsiof & 87} ok &
ol AelelAE YAl AejAlA 7HE sk A HiF
H z}o] A o)A (Computerization) 2} 578 )4 (Computation) &
THE3l= Aotk ‘Computerization > HFEE ©A =12
(tool kit) o]&3l oPd21 #AHE HAE mtR 7Eshe
2g wett figure 19 71€8 1970904 1990 7kA] <]
Eg o)Al #Ho|(tracing paper), o]l =4 (layered produc-
tion), FFEl B4 A= (computer aided drafting) S°] o2t
goll sl whe ‘computation’ > ZHFE] WOl S A7)
o] AMAZA T (generative media) o1&} AbLe] EFE 838}
= A2 ovlshe, 199090 o]5-¢] BIM AA, st EY t
A1 (Parametric Design) 2ho]ZAtolE YA HE (Lifecycle
Management) of7]ofl  43th(Cantrell and Mekies,
2018). ol AFelolAd ARl o]H¥ HFH wtolg A
Aol FAA T2 S8k, AAY] A FHE TES
Sk AE- AAE W EelthUeff, 2007 Ahn, 2010).
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2) S ES taRele] A9

gl AA (closed system) WellA 71 HeEo] SYAYS vHe
Sl= F oI THNa, 2020b). Figure 19] 1900dthell A 20008
o) Atelol Y8k L HA E (objects) o] of7]ol 3, 7
FeElelAd Yaele] 9AF 2= Computerization®| 4] Computation
o2 Yorte Her1d AR B 4 Qlok HH AAE nlge
2 2AA(SketchUp) 59 AZESolE &84 32k 28
TFEohe WeoR Za2THo] Al Aske HE AA el
AR RIS A, HE HEolEe] 9 ol nHaH
A= o TRl Mo oHrhe FolA A S
A=t P

olo] el mEhER TS w4} Hlole il
v Fx8 Wl wel tzRle] Aitae] dEAle g Al
(open system) & 55k oItk F= To)d(Python), C#,
Ak(Java) §° TR Aojuk I ew(Grasshopper,
Visual Programming Language and Environment), CThOJLER
(Dynamo), AY#@elE]8. AZIE(Generative Component) 22
GUI(Graphic User Interface) 714k €8l ZHE0] = my
o] AMHET FEMEY T2 7t B B4 B F 4
A Z2 e up} AREE SHolu foprt tEt|(Table 2
Fx), A AFAXE thad] olfE JHASHE FHOE X

T
~=
T

OE]
AA ==

sieplEg) Aele 2147 FREEI telel 39 27y ooz BRHo s Agss wHaje] AZHTh
N 5 shbEA shebv] B (Parameter, Pi71Ws) ¢ darels AR, g 2sve d) 27 9 AF BopllAM HA =+
(algorithm) & 7|9Ee. 2 F& AA W ESIE +530= ¥ 2 7P HEA 0% AHE e Zholm(RhinodD) ¢ #& 371
ot} ol 2041719 AAEA AA W s FEHE Qlojt}, ol QEMESL A3Fs] FAG QlEF o]~ Bl
o 71z AFE 22U ALAE AL WA T YoIB /Mo HYH 53 A 2 48 wH v
st 2nd 3rd
70s 90s 00s 10s
Issues High Interest Rates Liability Crisis DowV\rlsl;IriW*i-dEe"arly Digital De+sign Data
High Energy Costs Saving + Loan Sustainability Interconnectivity
Design Technology ‘ Lifecycle Mgt. ‘
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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

A A% 55 AR 7P HEAQ AR A 2209
o= 7 ot golls 714 3dsH 2, whok(Maya), 7t
EloK(Catia) 5 ThE Z2IE H&] &y |28 2 3t
ZHEY 7]F0 H}—B‘Hﬂ uf ol o]E Heslr] 93] Explit
History2le 2811908 Mgy, o] JH2sHzE oS
WAg 5 o ]'/\]’%X]’?T o] Ty &85 viEke = 2008
o] H|oFq o & A HUTHSung, 2015). THE T8 A&
ZEoI9} Hlws] B tho]UR (Dynamo) & LEH A 7]
Hho) g EY Za o s 22 3AH] #Hl(Revit) oy
vlok Al 3D(Civil 3D) & 7|¥ke.2 F7 AME-HT T =)
9] e ZRAEY} BIM RUE =W S 278 uja}
A 87F S7beRAL AEE, TR @Al E 18] o]
b go] AREE] wiEel] AA EYEAME I AeH7 Y
M3 EH, toluRes Al AAl 2 Al SAlelA] Hulg o
A EeEe A4S Hth ok tXY Z2AE(Digital
Project) & =83 Alg)e] A% Rdgoz o3t 7iejo} 7t
o] sl Ee] AxEY o], FhEjo} 2] vl 2ol
291 715 RollAe] & fFAZTOE QI8 T AT tho]
U vjsl HEsdo] "ojAm AR W AR HIEE
Heltk

A, A 7R AR A5t T &
QU Azl AA QA EY AAE FEE= a‘iz—q.o x
T g2, 24 2 AF AAdME Z2AHES £F
mt)o] o) AR EA o] me} 2338 (Scripting) < 7MHACE
83k 497 Boh webA AFE dE AR g,
i M2 GaeEs Hske Aol 7nke] Z2adE g
899 HHo] 7§k A Y E (component) 5& &
A ORI MEQAE 58 I3 2359 ‘j’omc’
T2 ARl o E&Ao|th Ed, olgjg 1
s EY AZEYolE I
T Z3] A7t ggo] 7 H]E@ 7 Qo] A8 Ay
ap7] Wizol dukARl 2A7h AL sl e & g
7b SIEH(Kim, 2017b). webs Zej2e9, thoubi, Alud) o)
Bl AXVE 70 T 7|uke) e EY AXEd O

yﬁ
o

o

]

N ro

£

3, TARIY] AP S Wi o 24
AQl S glon, tE S A8 F8 A ol
% ASTH Cantrell and Mekies, 2018)*.
ol Ax Sg/do] £tk dej e
AA EE HEHOE AREE ol
Jfoln, J 2o ¥ E WWHE 2 HAHFH ZE
01, 2= A2 Z#79(Open Source Plugin), GIS
oefst AZEJ 5 AGEA 4T F Sl olFAl
= IS vEe R Aoy AoA Asshe AMES
2150 A g e dxle 24, 289 AR
ANE 5o JEE7A FHLS tolHE dgste Ao
75l R, BAd] el 23 AA JEYSAE o] Al
TS s FAIE T A HPTHSung, 2015: Na,
2020a). TSk AU lEE HEXUE, 3dsH2, ST s
(Solid Works), HJAE Z2ZAE £ 12 g EY AZEY]

o
ol

oIS M 5, S8, 712 5 Al el
TAZESF A0 A AU AckTae 2 B2
Vs o] ) ARSI I T S
EY Ol e de ARE Z2ags olge wlust
Fe)ES 0 FHlL TEHH HYS B UA
L ES ok A WAs 54, 3 2239 95
o weh AHgHE ALEGolSo] thEn, 47 SelnE

2 99 £290] F2 BEASE ASHE dolics 1
259 o R Yoo gk B Fe198 Ads B
gk

. It EE] C|Rlelel Az

D sEMEY gzAiele] 13

s EE UziQl AA WHE 7|BACE &7
(Constraint-based) 3 ¥12]7]9H(Propagation-based) 2] F 714
2 RS g glon, durARl gAY AFdAs ARl
EZ70718k0] F2 AREEHSIT SR RE &322 718ke] Bield]
Eg ORI A7y Fox1 271 el geirgE =
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Aate] HaRlE s WA o E A3 frRldAE &
&240] SistEA R vgE Yaslele AgsetA] B W
ot} welr o]& /HAsE7] sl AR Zlo] WMa7|uke] B
g=jolH, o] Who] s EE RIS A TAR] A2
(Generative Design System)' 02 38 4 A &) FAUTH
(Kim and Jeon, 2009: Ahn, 2010: Jung, 2016).

Figure 2& A4 bl Al2FY] dEE F25 BAFe
TAoltt, gaggoldt ofuldt A E s daty] 9 dw
AAE o)AMY ¥t P2 xAS ZloH, ofo|t]olE A
Aslal TAE slAdsh] s =8 128 TEL, HEvEE
AaM U AES QAP HES | daEles 74
3 A2ES BT Zolth(Figure 2 #x). AT AT
B9 544 WA ¥ TAE AT & 7] el =
g 125 v 25 QA A=kl whet A A" €]
SE7E DA, AY T F e A M7 gkt

A Zopl A s EY HAigle] 2
HOPEE olalsla %‘% s l 2ol 7t 9

& wol whet 2 B S o] HE, o
H reEe TAdE 9Ed HE J
Igolm, AFE EoplMe Z2ads 24
THOE, oA sl 2 AN I, 84, U,

= EOR AFEVE ol e ¢ Sl B
L% 7t @A e ke sshs Aloln ofs gl vAl
ofllA dXEFES TARR] 87 teshs she] Ao
AR ool mE YARkle] AdES s vie oI,
2 Ax9 B9 FAZ ] HFAlo] old =g Aol 48t
4ol dejz Wespl obolrlels AAshs HAolthStiny
and Gips, 1978: Mueller ef al, 2006: Jung, 2016)°.

A HARIN diEes &8s olfe A9l e
AQ1 o] Hlel AA AL =EAQl AA ZEAAE FF
& 5 7] WEelth A A7 el AetH]l AA

2 Nze 28D e ANSE, 2745 A% A

MFE B 4T Ak AT o) ololrlof 9%
A B 200098 AFE ol AE £} Aol o 2T,

SA] Thke] meto] B4R AH EHAEEAY] HolH
A sgo] wAstAA Yzl ARE =l daEE
sl Hest vl 23 EEste sep ER AA W
o] FEUHA Fr}

Figure 3-& t1AH¢] 91345 (Design Workshop) 9] et EE
ORIl ZEA 28 ARIE S4E 9 7E N Al 18 2
42E 54 74 (Dynamic Input Parameters) 2 =419 &

Q1 AN 9 E HAES}] 98 duEFolt AT 2y
S B A 4 AAl(real world) et YAE AlAl(digital
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»
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Idea
Abstraction
v
Algorithm modifies Rules H
Formalization and
(starting) parameters
v
Source code | € Designer
modifies
source code A
Interpretation or parameters i
by the computer
v
Output .
Designer judges

the output

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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RESULTS
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THE BUILDABLE DENSITY OF AN URBAN DISTRICT?

[

(

ALGORITHM
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— =)
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_’_
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=l
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GOAL 1 ADD 25% DENSITY INCREASE OVER EXISTING ZONING

Figure 3. Example abstraction of computational model, 2015
Source: https://www.designworkshop.com
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world) 8] + AR yr=dl, 4 AAY AA ol
3= Problem @19} &4 OHQE Aot =2 F2E A3}
Algorlthm ‘“/Wﬂe Ee) 12 42 %% =9

[o

=1

EH_*—&MW PAAA 2ol o} ﬁ% 7Vsd Z2ad o
o= wigkety, Auke] 0ol uieh v E thEAl JEs) 2
o]z 3D R Fe] WskE SR ofoix] A3t T
291

I

il

AZsh= HEY (Bumblebee) 59 = A~
83 HolHE dAZ F58 A3ghe v

ALY Fod wet dvgES Besitt vpxge
ol HAFL FOu|gh S o Fo R WhES F, HlolH
AES Hws AR dA}l A% =Edl

e TRl AFe dAAHE s EY AYgTEs

AeAdd AA B, NS, S8 Fu s viEke
244 gzl /‘V\E“(Generatwe Design System)' & 753
+ =24 A Aotk Figure 3 =),

3) tAE mtolE F3 bRl ZEA 2] e
Park(2006)= 18] AtellA] TiAkel Z2A2E Tid-Ald
-E Y Al AR AAATE FAFANA EA] 919 Ao
O|E7|17HA] At TRl ARke] AL 71 EAR] N e 2R
B g4t olFoiAE A, I3 I tdES Ads)
%z FEolge dHd HPoE FHrt T2 ol g
A ARl ZEAA NEE St olAE Ul =
o] apol= Al @A HAE vltolE FACE TR}
Z2A 2z RS A F U=ATh
E£3] Lee(2018) 7} 19] AtelA A %
Aol A e diFe] s #d FE %i ]

o SV $2I5 T Aslold £29 Aol S22
3. S A A A A SRARN 2
5 glol Bt BAF B2 AR,

|

SHANE 1A 4] 9H ofo] A TH(Peter Eisenman)©] Car-

n Research Institute AA|oM HFE Fdd &
229 ‘Be A2KBoolean Operation)' S #43) =S ey
Ao R AMEE 5 AFE HIAEEAE 4549 4
7:]] u]r,]cﬂi ]. =& Z]oLQ A]XI'GH"’(FIgUIe 4 zl-z)
ZAA NN = -?*E}#L FZE(Gustafson Porter) 7} tho]ofjrt
H] X £2(Diana, Princess of Wales Memorial) 224|914
of 2] FE A AY Foket FAqH HW@ T X¥Ee
NEE AL ke 5 AAY FYH ETE AFH HAEE
AE AHgahe 27] 23 9ol At 111]5’_ o|g{gt td
AlZke] W3k= AA A~F(AA School), HFE-El 2~Z(The Bar-
tlett School of Architecture), M= GSD(Harvard GSD),
MIT AZ&(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

University), 3 #42(Cooper Union), AFe]oF=(SCI-Arc:
Southern California Institute of Architecture) 52 2849l
W& 71AEE oA AA AA HHS YAE vl v
Efds Fdste £43Q1 sEMEY Rl ZEA A7t
WAsk7] AT

. =8 EAIM DM ER| C|ARle] &E

1. = HA0IM metHE2] CiAtele| &2 sig

r

1) At f8el w2 s ey taele) g4
27 A BoRIAE 20009 o] T2 deER TS

47 vtlel Bg3k sk B DAL 93, 59
A2 2xE IS} 714 W] FH&suH, 1 W] ol
B ek BEOE 2AR 2878 AR 2t Al
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Eg AZEQ ol S§ah= A HAT 7Ig 27 AA
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Ao g IRIFTHTable 3 Fx).
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Table 3. Analysis of use of parametric design in landscape architecture
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BIM &ZEgJo]e] &8 H]Fo] FolA|AL
= 170(60.7%) 2] 327} @Y,
BIM ZE2Ide 43R0 T ALsT
AN s ER At
(14.3%) ) 3AP} AMEsl= Aoz
E 3 (Forest Pack), o124
UAkel(Lands Design) 59 &%
& ol Hel 434
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8l BFHOE A A0 FAHYow, A2
28] 1925919 GISE F402 Fojrin 1
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A 74]
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o}717 = (Archicad) 59

A3 ez 27

ah= AHE 2870 5 470

ZAME oW, dEjA5
Z1(Unreal Engine), #E
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Eglo}g 2 A§3T, of
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L5 o= &

& veto s %7 AAelA slelEe T
Qo) B8 WYL ZY A An) 27

. 'GIS 24" 3 'BIM

AAS A7HA] ERE U B e A48kt gk

Type Types of design office
(Main softwares) Total (%) Hybrid design office (%) | Urban landscape firm (%) | Atelier landscape office (%)
Geometry )
(Rhino. Grasshopper) 28 (100.0) 8 (28.6) 11 (39.3)
Data
(Grasshopper, ArchGIS, QGIS) 22 (786) 8 (364) 5 (227)
BIM
(Revit, Archicad, Dynamo, Grasshopper) 17 (60.7) 72) 169
Planting
(Forest Pack, Lands Design, 4 (14.3) 1 (250) 2 (50.0)
Unreal Engine, Grasshopper)
Geometry
Planting 9 (71) ] 1 (50.0)
Data ’ Heatherwick Studio Melk
BIM
ggﬁdry - 1 (500) 1 (500)
ne : West 8 Subdivision
Data
Geomelr 7 (46.7)
Data v 15 (536) AECOM, BIG, Diller S+R, | ASPECT Studios, Hassell, B
BIM MVRDV, NBBJ, OMA, Heerim, McGregor Coxall,
Snghetta, Zaha Hadid Sasaki, SLA, SWA
Geometry B 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) 8 (28.6) 11 (39.3)
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AA AN EZE7] 5 584 FE (mathematical
l, darelEe] Al o= 44

¥ 5= TEHJung, 2016).
N2 HIAEEA 9} AXE0]9] W] o3¢ melr EE
ORI 215 E]Z}%% e A Al 2 s 7EAgT
T4 A% 239 dridS R s Ee Rl of
A9 A& 9 £ 94 *}W# oo He HoellA
A PRl R FEEUATE sATE g SR AA vy
o7} SEHA AZE o7} Zﬂ%é}—t— A g HEgol o]
o] FAZQI ol 7R, delEe] gl wet 43
3 A9A Abae] WF Hhl Sl $hds] AR 2¥0] T
ATk

thro & dlold 7]vke] =24l Fe) A& 7Hest &l
o FaEgol 1% A9 A4A HtolE ARE7] Hell=
THE-AE Aol o] AA| SAIA ZHE BA] ofetjolE 2
WO FZapy] 913 HH el EFATE ol G
AA A HolHE A2l 7 e AEE YA HTo
7habeslA] ekgky] Wiolm, oY HolBE =elFel JHE
HL;QA];’T 2= ol_‘: ol—ra]z a]—}\lo] 7@.9.5];(] }01-7] EH—EPO]E]'.
g Qg assle Ao nay Ayl i, 4
Ao g =g FZE T F e LXEYo7L 45407
EE7] ARt HeolE sluke] 2ao] ks Az
3, oA Arler 3] ThE Az del AR sfeirkele
A

‘?lﬁloﬂ’ﬂ —ri *]"%E{‘U] ‘q1-‘v:°ﬂ, AZ E“q(constructlon do-
cumentation) & 2Hsh= GHAlGA A2 1= W 2
A7F AN A, B4 #2l(cost management) TAIONA %3}
ikl BASE 5 o8 olfE HARlE FAslof sk Yo
1

A AR SR st et E 3

<3

YESAR 925, gole-Tf2sd-dHle TS

= B = o] 7hseh] Wi, 171 A
AT 750l 229 RS wRe s g a4l
VA 23E e AAIE Qs dAl Z2A 29 ¢4

N
oft -z of
v

;O

]
|
I

X

=X

2) 27 AANA e ES &1E 83 =Y
Z7] Bopll A& 20009 o3 2 ueiEY txpels A4

”]EME HAFH 08 AMslel Ao Bolklth slve &

701 2.(Heatherwick Studio) ¢] m|t]o} 234 2] A~ E (Immersive
Media Specialist) Silvia Ruedat &t 27 AA|e] Z2AAE
BIE A=A 0| Z(Hard Landscape)' 9 “AXE AT A o]
(Soft Landscape)'¢] & ©AZ U1, 3= HEAA O] A

o RS AFH0R olslela, +HAL 2WL PE)
= A2 xATHFigwe 5 %), ol W A4S FH08
WA (layout) & AP el HEAQ) 27 AAsh s T
PO vlopER 27 FoplE EAH 3D v AF

ol vAle) A7} medlee HolFe Al

o

LANDSCAPE DESIGN

HARD LANDSCAPE

SOFT LANDSCAPE
PAVING TREE PLANTING
STREET FURNITURE LOWER PLANTING
LANDSCAPE 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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E& Al (Freeform) 2 HAQIEHY, ©

s Bt ERES TEe £
Yol th(Huang ef al, 2017). 22E2(Stoss
B (Harvard Plaza) AAA f48 wix
2 753 7PAAQ] Ik e AY
g o)A 2 (James Corner Field Operations) ©
2016 ® o] Jo]E Z2}xH(Knight Plaza) ZZ2Eo|
"1 S SUHE F EEE W& SEL 37 fues v

EtHFigure 6 3%)?.

ERH s EY Rl 54 Y 5 &

T ojdele & ¢ gld Ay AeMETE 244w
Z73 A7l 5787 AR WK 20199 A&t
@3] 32 9 «43"‘ oAl EFA B} (Truchet Tiles)
< S8 Y gAlE viEeE AR AU vEkE AR
Th(Na, 2020c). 18]’ 2017"4 A7 EAAA ZEAE Z3E
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© Jd 2299 F909 AAF 37 2 (Kangaroo Phys1cs)
= &3] wrg ol 2d(Membrane Model) & W&, 2ko]x
JY 259 -AAF- WM = (Weavebird) o] &2lE UES
I vO R 73y o] 7pHAQ vA] FERES TS
TH(Na, 2020b).
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Figure 6. JCFO, Parametric modeling in Knight Plaza, 2016
Source: https://www fieldoperations.net
T AAE ok¢EE AL e EY FEjo] w7} 3 o)
T HARlS AEe 3 29 AR TS AR
ThFigure 7 #x). 215 71902 8o A A&e Hef A3
Hrest Axge A9 A 7N 24, A AA, WFE
OFE (visual arts) 5= W7, 1% ] AukS oy
= % Ul TEBRAL 20170 R AAme] 27
I 5] ¢Hs] FHE Zaryadye Park' & 7§7ste A=
Al €] sto]BEe|t A7 —}%2 B

oJAE 2000 o]F HirelolMd tAl} s EY o
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Figure 7. IMelk, Parametric modeling in Tyufeleva Roshcha Park, 2019
Source: https://landezine-award.com/tyufeleva-roshcha-park
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1) 3D AA| golBez|e] 5 E stglofoll Ui B Felrt Adtke Zlojnk
JeEY HAE2AS 243 UAE A AE ol iAol 2 LHEs A=) P 2AF shuy uiAle}

sl 2NEl (scatter) AZEFOfo] gk ofsiz Asi=]of = A% Zeo] v olink 2 Z2 IS A
3D 2ZE oM Fshetl FRtEE ©f 1?‘&
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mz (1 g
My = W rlo
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1% €l (hatch pattern) & Th2A 2&s 474 WS 58 O AR} FE2 £7], A, £E AR FA ] Sith ol&
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HYA Al o) w9} WL E 71sd S = ALY Lo 7l AR gofu, 3D Z2IHS tE T Yl
o} b ATE 82 27)d el A4 vrodd A gl o]Eth Wb ZEAIE i QEAES oF Fx
=) W (plan) 7 A (section) & F A7 72 ALLT. % A (External Reference Link) 2 #3ka}, Q] ghdel A=
HHo| A F2o] m;r W 2 EUEE FAS 5 AHA Z R (Preview) & $13 acke] TJegoz A% 5 Y
ARAQ 52 BES gAEHT T8]7 SHA SAE A Pt A2 ol B AT 2 od 5
A% 69 A5 DZAE 20 NAR2E BN A 4 A AF BT ol 1390 4F 222 D T2ag

o S

A AAC O 29 2 9 LEos 27 FaA 88 = A k= Zlolth(Figure 8 %),
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o A7) AAZ AFE PASEAS 393 339 A4 A Y B2 =97} o] FojAof it} AA] AAY] FHE HF Al
3Hal7] liME o] 27kA] S.47F HEEA] Aol gtk
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Z]ojof st 3AY AXEYAE A w2 AREsl=
FE olfr T shvhe AAY ARE A AlEd o]
Slgtelth, skARE A=0 7Af, FEE thgsta i RYEE

FHAL A, Al mhet 2ol Bi A& 5 A28 HE
ofl o] M (variation) ©] YU+ BobA 715 EEQ_JEE} SRR
wgo] oY el fIsiTh AT rE QlaEzete] W o
5 Al 95 Z2ads Fejedl met 2AAY 3D dof
-9 (SketchUp 3D Warehouse), P2 27 z}o]H.2iz]
(Lumion Planting Library), 3ds®2 S8 24 2lo]Hz]
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Models of Plants) & thFet SYEEC] 321 A AAE
a7l FEshA FEEIL QiTh
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s
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,
N
)
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2) 2NE AZE o Wy

The o2 4aEE 7IHe R wj Al 248k B84 290
E1 *EE°J]°17} wrgsljof sty AMEE 3D Z2 A Y
919l Bl JHAE E&H R wiA|E}y] 8 AuE =
E% oty HEAOE 3dsWre] ZHIAY EHXE I
(Forest Pack)'o] 91oH, & 3D L~XEFo]9] &8 H|Fo] =
ORAHAA 2AX A AFHE 2ANE (Skatter)', 2holmel A
5+ 'WE Uzel(Lands Design)' 9 22 A28 Z21WE
o] JEEY QA JATHAAN ZFA|(V-ray Proxy) 2t &

= R . Y
Al BEe dielEs el AR = ItH(Na, 2020d). : Sl i@ i
2219 ™ AA A 3219 1;] A" AR AR A 12 b: Rendring proxy with V-ray in 3ds Max

= o 7P 2 BAlE A ES 9 3DR 851 A5 Figure 8. Use of proxy in forest pack with 3ds Max, 2020
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AT A EACE A HAA J99] &&= A

Py
Eiga ey

olojA o] wjE GeleS Ag sttt AA AAdE o
AR oo wet ALY AF, BEe ujX], f52]) &%
21A 5 opeket AR 7ol SIAIR AHFEHeIAE TR
AA A A 7 271ko] HE AL HEe] FRE UE
A AAsks Aolth ZHZE Hoxs Y2EHA W
(Distribution Map)°l2k= €3 A'd(Alpha Channel)< 715
gt 712 A HEA el v
43 HHoE rH, #Ed L, telolt L, WX
OL—’f’Ji(Dense Algorithm), A &l & 74 719 7]E 2

2L 1-9999] AA

rlo

& B AUk i AR U A - Ao
za YR NS Hgo T 9289 4§ o, 2], Y
. ol (i), P A by odge) 591 A See
S 2488 olg /M WAZ H2EdH Figwe 9 3.

g shelo] AojEE A% ALrlERE FHsT, 4
FS AT AL HPOE A5 2], UE 5o B
o shelEg 2as QnAES s 74, wg, Ag 2
& 2EO Y 2 A A9 AR Vs Agsh, o)

X

| THE AR FAS ulEo g AA ko e S )Y
ZEAS] w4 (matching) A1t} PREO2 ZEAIY $]4]
(translation), 3% Zk(rotation values), =71 (scales) 52 AY
g2 H (Random Parameters) & 43l ©&dh J=o] 24
2HE AEs

12 siazzssiR| § 0 25 (0214 43)

T Geomsy ]
Geometry List
Box 1000
Cyinder 1000

Sphete 1000
W Peanid 1000
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a: Scattering proxy with forest pack in 3ds Max
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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

AY SHeEY SAYE 1%
o #e A A4 AAe e;
o] Ze WAL R FF, =
stelle 5& wmo} A
_]

¥
tlo rl
2

5 2~
%L—r‘il

R NS+ ek

4. metHEE] TRl &Eet GIS A

D) sEHEY tAleA GIS 249 W2
s Eg taRlel|lA GISE 283 AA7} o7 w27
P OE e JPA3HE AR HolH T Ukl
(Data to Design)'®] ZAARI YIEQAE THEThs Aeltt A



23 27 =olM TRIME CRIRIo] AR EMut 28 T15d

Journal of the Korean Institute of Landscape Architecture 204

FE 28 2719 AA rito]d] $E2 FHAY ZEA 2
HAIE AHZel Qg TRl oIl & Sl GISelA
Ag A volHE W RdE sty xR ¥
A Age UAQ BEE A4 AZHA @3 T3 SN
ditet el 28 AT okl et EolE e A3t
7F A E L o] F tARRle R AT AR o] gk 23l
AA A0 A, AT A ETt HolHE ety 4

S35 w4 AR WA sl i, A2Eo] 454
oA g3 A H0)7) sl HolElzt MAE wvick tiA)
o ARHoR Wgs] o)

9

7

4
ZH %‘94 GISQ’ :Leﬂiirﬂ% ﬁ%fi]——:f 9_% P %E{l

o]
o) -1 A5 H-gto) o] LZE HlolEldA TAICE FA
He gy 7k JEYQIE FE3h 2T o]FA
25 Uzel ZHES vpEo 2 GISHA A TIE Ty
o] A AEE JHP2EHY dAEES T3 Fovid 54
AR AFsl, golimolA A A=Al 32k R AT
o, A3 2de] fuw s uigo 2 wWol ¥4y Es 74 3
Bkt dde] BE AA Z2AAE G UE A} ¢
%, WHHTE o] R, Y HlolE ]
Ll

W
we} AAE FEHOE FHES WA

oX d
=,
||
tjo

2) GIS ©lolg 7|9ke] Ay2d4 A

AEAQ A5 2MA 2FUS] 773 = (Supernormal)
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Figure 102 th’d=1¢] 213 (topography) BEE w}&:
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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.
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AE 718 @ANMTH 3+ & FHl (4, 4
2}, 72, 7H) AEE A A A, +97H] 22
HE A AefF7]E tolHuo| 22 AT 5 A dh= A
o|tHKim, 2017a). A FRE HIgo R A UELAES
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ATE](Smart City) 9F 72+ 43} 444 &H o] AgAel gl 7
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=

i
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= BIM2 #5270 g8dd= 2oz SAH ek Table
3 #x). 7t XK BIMY A4 &8
MEP(Mechanical, Electrical, Plumbing) 2}9]
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=, ol& A A7 9 7% WskE AF o 27 EoF
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a' Planting design with sun analysis in revit
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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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