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ART MUSEUM: teamLab Borderless 7H¥-S Z]d@sll AZE  <(Borderless
Universey (2018)+= =4 7119 m=AE|et MA7F Aot iz S99 37t &
oflA A Aol whet ojm]x|e} Hlo] AA|Zto g Wslsh= HofE IRt
A2 2foltt,
o] &2 =4 AATY §le oA Ho] A} QA AR AAET

WHAE ol F ol whet 2ol o] AEA BAE-ABS. "2 “5]'14'9]
AMAI(A continuous world without boundaries)” & F+&3staL

1_—_
A gov, Wt igo] 1] Belz 28 1Y) Al Az AP AL
B

=

dAE w75 aehiD ol e 2egle] Wt tol Azste 7@
77}

7} 7 Sl A W] 2w

Fozs, g4 A} BEed e

Az A else FHe HoE.

[19¥ 2-8] Universe of Water Particles on a [Z% 2-9] The Infinite Crystal Universe
Rock where People Gather https://en.japantravel.com/tokyo/teamlab
https://www.teamlab.art/ko/e/tokyo/ —planets—tokyo/45504

12) Christina Petridou. (2024). A Glimpse into Teamlab’s Dazzling Installations at Borderless
Museum in Tokyos Azabudai Hills. Milano: Designboom.
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2) Refik Anadol

A9 ofbE(Refik AnadoD2 HlolE2} JIEA5& e 29 Mz 4ok,

Ho] Qlolg Baf A 71Ae] FUA FEAHS B nlro] ofg AEo]

B

[e)

AR S5A1A, =AS] AT 7] ASAT AFY FollA A4 I8

AR|2Foltt. At shlegtnt 23] BARE BlOf wpHEy AR o] 52

olE7} 2Am A FHEiE Adste HAS AARIeR EUY, EHAE

EAeE 7IAIS) 7MY S0 sl "t ol B2 A HO| Ale}
S

o o
of, dlelg 7t ZIAE Tl 1%t #Azte d&ste d4H A= st

lo
%

[19 2-10] Machine Hallucination [13] 2-11] Machine Hallucination : NYC
https://refikanadol.com/works/machi  https://refikanadol.com/works/machine—hal
ne-hallucination/ lucination/

[1¥ 2-12] Machine Hallucinations — Sphere
https://refikanadol.com/works/machine—hallucination
s—sphere/

13) Refikanadol. (2024). Biography. Los Angeles: Refikanadol.
14) Refikanadol. (2020). Machine Hallucination. Los Angeles: Refikanadol.
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3) Daan Roosegaarde

AFR] A Y2l g 719Ee] ot £ 462 (Daan Roosegaarde)+= AR} 7]

Hom Adst: BT 44 neg A% g
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>
=2
é_“‘
il
ek

N oo
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£
l-'O

2
o
&
ok
offl
T
re,
i
_0|L
rlr

rJ

N

)

o N
ol
re.

9

I

[19 2-13] Watherlicht
https://www.studioroosegaarde.net/project/waterlicht

[19 2-14] Van Gogh Path
https://www.studioroosegaarde.net/project/van—gogh—path

15) Studio Roosegaared. (2025). Dream Factory in Rotterdam — About Us. Netherlands:
Studio Roosegaared.
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2.1.2.3 41 F32 &g

D HEF 9 obd 2 (CPTED)

N I P
o
=

16) S=ATE| =SS, (2021). PCPTED 7Hd ¥ AdYe]). A& S=AlE =53]
17) A E3EE], (2021). FCPTED XA @ 7). AS: HEAlE| =63

18) 2, BEA. Q019). BEA USHE B WML ALACTED) Bt AP (aRE
735}e];, A =AgENI] %'_'—.r:ﬁ p. 106.

19) #2%. (2018). etE WIEAIsHt= ] HEd 24, H&: adinews.

20) Z2uE]. (2014). TEA] gARle g A vrErt,. FAR CIVIC news.

=
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(19 2-15] SF&A] WEAskAE YEE (18 2-16] ¥& Hlopr|d F£& 7t=F
http://www.adinews.co.kr/news/articleVie  https://www.civicnews.com/news/articleVi
w.html?idxno=37260 ew.html?idxno=1177

2) Media Facade

SPEL QUboR A%EY F 477t g AR, 5 9

ra
T
1o
=)

ol
o

o, %29 92 4 RS BATE 284 QaolchD oo g
ehelo] facies(A2, AN falste], A% Y22 TWTh2 Ao
A AHe] AFFA, AR, 7120 W @7 Aste) gron, test 727
952 Yol A A2 FAHE A Fa EQ A2 Tdstarks)

2141719 =01 "gAE 7ledt 2deste] nlro] mhAt=(Media Facade) 2
FEeH, A= QuE yAE faEde] vjdz deste] 4-olnA-HgR
s FABHE A7 ARUACl WA e, LED 9oy 2l d AlAHe &
s 2ol gtr]et M}, A A Aojgozy AEES] oS shte] iy A3

=
Vo BHUTM ok AFH A% £o] Kk FH B4 gL Y

I

A of
A%-eqnrt §88 54 Aolat 38 ARUAL SREOR St

21 Ao, |78 (2012). A5 sf=o] yAgzrgo] d A4dA Bl wet A+ b=
AgareredTty, 32(D), p. 42,

20) o}, BER, (016). AgA vlcle] TAE HAAG BYF Y AT ASEAY
T, 17(2), pp. 13-28.

23) ibid. p. 42.

24) 9118, AAH, 45, (2010). A22E A 2 vto] mAt=e] wigk A5 ~LED
ol-§et mlro] MAES] ARIIE FHCE- THARISIT, 23(4), p. 43

i
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(19 2-19] AFA G

55 [2¥ 2-20] Lyon Festival of Lights
https://yudeung.com/photo/list/2025/1 https://www.fetedeslumieres.lyon.fr/en/oeu
vre/region—des—lumieres—fourviere?edition=
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28) W9, AltEl (2012).
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30) ibid. p. 140.
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[19 2-21] Light Projection and Light Source Interaction
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Z. (2024). op.cit., p. 130.

. (2024). op.cit., p. 130.
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[29 2-22] Experimental Results of Light Source Projection Shape Manufacturingm, 2024

2.3 Computational Design¥t Zero—code 7|8t 253} A

2.3.1 Computational Design

Aadol9d A1 (Computational Design)2 A4 74 ¥t dlolg 7]

who] @At PxE Agkshs ALAleld whgEelth AEA At el |

N T
<|
N
|
T

gk Tet e 54 o] olEgche, ARH el daele 1 3
2 PAHQ FH AR TRt A4 AAE shte] AAgow e
ohA] e, AAY AT e FuFOoR MBI, AU 29 BAS
SAHoR BoFoA Fejel AT Egol el Ae Tl Ad 7153
TR AGHT ol FTL TS Y FRER st %, T
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ot ’5741 = EHUr CRi lﬂlL A, FH Aol Fd= viAlE 8

A
o 7§ ¥ 4= (parameter) 2 A5k, 0|52 d1aE&H FRoz AAGo2H
%]

2
HAo] =g AHor TR oldT PR AZhE meaeY B4
ol 4=, 2 T o] g4l = (Node)2} 2o]o}(Wire)2] @Az dlo]
g9 Qel-Hel-Z2 g Aolgthw o] FrE AN 20| AT FHL
sks] A|ZBlelES B3, AaelE sAwo R Suke Fr) AFe AT 5 9

A e

— N

Jhat sy

= & st 7]&o] oy, M=
2 7] gAE EADigital Twin)©]
stal BEAsks AHEA A AR o2, HgH o] AE

N
sto] olio] EASHA] td 25 FAst

33) A5, ANE. 029). Ho] Beld B4 TS A2A B et A7 2 - IAg A
Beold A5t AAd FRL FHOR V|xEgeldT,, FA) AL 2, p. 66
34

A9t AXZE (2025). op.cit., p. 66.
g

2. (2021). ok Wi 27370 w53l glol Mz AE vive] o] dach /A
1ot b=z ekell,, 49(1), pp. 56-58.
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AL At ol S & AAEA ALE o0 o] H Tt B4 &4 Al
ZF ol Ao AR 29 S AFA=EAor AT 4 A 5hH,
AlEgo] -2 skt 2d 1 B a]A o] 4 (Digital Fabrication) 53 Agte uf A

Aot AzF gl 2ol A HS Foohs BEE A drder et
AardlolAd "arele] T2 HAE 7]e9 vlofd Y} HEof o] Fof ]
s

2 AT daEE Tre] AA =

I

L =
MEe AEH 27, £ e 5 o8 2okl AA ALE ALt 7 =1
AAZ Ags= AZ|7F =9k 1990t $REFE 2000 24t 742]= 3D
nEY sl&o] 45 RN 7129 2 S AE W40l U B

oz A=l er, FHuott] A SHA(GSAPP, Columbia University) 2] |
oW A AR E]Q(Paper ess Studios)= oSt HI}E Ao g Alslo| HEe
o timA Atz F7HETE3 o] Al7]9] AelE AfHelu HIAY Fx9
ARt TS 7FsolA st HFHE A9 BHx o] ofd YA AL
o] F k= QIASH] st S JdskTsY

ZEJo] 78] o] EAHoR
AA AA L] F2E WA Z]7] AASEAT. o] Al7lo] HfE =l &
Aol A=20z =Q=HA, HFE = A (Representation)2 15+ ol 4] A8
3(Generative)2 91t A7 vjAl= Hdet= it tAd stE A o] &9 &
22 Bt U 3 FHIE AA R A 4 A sFRAL, ZHarElelA
g fz2l-2 BIM(Building Information Modeling)& SO 2 F ]2 A AH
3’4— AAdE AT (Generative Modeling)-& 7|Hte. 2 SF A A2 FEE|o]

Istct A A8 AR £ %asa} 84S BRAYD, FAE 4
A

N
o
o
(@]
um
)
o
A
9,
T
=2
rr
_O'h
I
ﬁ
2
o
b

::

36) ARt AAE. (2025). op.cit., 66.

37) dffd. (2018). HiFHe]HS 7|Hte g St A=Al "KIBIM Magaziney, Special Issue, p.
18.

38) AAEE Zack Soflin. gldlo]g] AfFe|oldS S8t A% fARQ] Z2A| A W3t A
ARgEEes],. 15(6), p. 41.

39) B, op.cit., p. 19.
40) A2 Zack Soflin. op.cit., p. 41.
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o]% ztollcet iAol Z2 mHHEY HA $7ge] SHL
Hop=glon, BIM¥e] At Foll A - A&

Abstract

( A (
[ Design Problem ] —>( Conceptual Design Logic )—» [ Algorithm )—» [ Parametrer Definition ] ﬁ

«—((_Physialfabricaton ) <— (_smulaton&0ptimization ) <— ( e o) J

Physical Digital

[1" 2-24] Computational Design Thinking Hierarchy Chart
2.3.2 Algorithmic Thinking™} wj7j¥4= A A

da12]E4 At (Algorithmic Thinking)= AA HHS GA A Axje} =2
A

Tz AAsn, BANAS A TS A4He

fr
o
1o
ot
o
rr
>
Rl
ok
12
o
o

41) AR, op.cit., p. 57.
42) W33, op.cit., p. 58.
43) g MA1E (2025). op.cit., p. 66.
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E, 90190 SnEEA AnE BA Hde] Was HAe weld-@x
Hog Amshs Sejoln], ARA d12 WS 23 BAEE AT 5 gt
AT 02 Attt %, GeE A Aas BAS Axjer 129 B
o 7ok, AW 15T DA elstel s IS PASHE 5AL ©
s, A Wl ol 2go] A TS Qo] A Ao o
Nohe FoR SgEn, AAAE Aud 2AL A4 e deolHst 74
o WAFORA AFE) ol 4 Uk AAS TEA Ak AHoE
PHAEH AL U1 Ak gt U G4t el Aol Adshs
QA% ofAet & 4 gIekas

tj7H 4 A (Parametric Design)+= ©l#et dalg|E2 AFLLE A2 A
A AAZR @G Ao}, o= AAY] T4 8A4AF X475t w74
e

o] A
7te] PAE 584 B =

2 Hojsi, 7 ws FHoz adgonm
Shbe] Wap AA] TR0 FEA WEHE fmote AAS FEG of I
oM Fel= 2AE 2=l oy} miZi e I Aol s AEEHe 2
Fgroleta & 4= Ut webA vzl AAE FHE AY 226 e i
ko] oJF A (dependency)E “golste] AA| MAIE Alofst= WrilolH, 1 4
W AARE B 2709 HekE Fol SAA R gt FHE FAT 4 s
54 dA &7 (Dynamic Design Environment)= 75 4= Q1t}.40)
AEHoR dFH AfaLet miAfHe Al 4T Bl BAE I

r%Ll
> my M o
T

2o] g4o] obd, 279 Wate] uhet 242 Aslotn WP
o= ABAL,

44) MR Q019). “HMERA BASES SRS U IuelEA ADAT. ofFeety 1
Sostel SRR p. 5.

45) o= (2022). THFHOIME TRl . A&t BOOKK, 16.2 HAIA 7]&: ¥algfs.

46) H2H. (2023). “Grasshoppers 283t metdEZ] 24F wjel A4 7| AW, Adisky
et AARER=E. pp. 28-29.




2.3.3 Zero—code AA &AHo F9 m7

I
i)

A2 A E(Zero—code) A= T2 2]
AEH o] AE E-golo] dAYFS FAAT 5= = A FHEES 9n)
A

HAZAL DAl 29 2|4 gle]

)
o0&,
.
9
i
1N
o
X,
ox,
ol
R}
52
=
>
N
)

ju)
e
>
M=/
i) .
Y
e
oo
N
N
or
2,
flo
N

|92 Autodesk Dynamo, Houdini FX,
TouchDesigner, Rhino+Grasshopper+Kangaroo®] 4] 7}x] Z2 1S FA O
2 pasln oS e w2 1g glole] 4WA AR flo] A7k Q4
o} ols 2208 Bo) AA 2l TEsE TAL ALsn Yov, AR

oY Y AFo TS APGE Fo =72 BohAct

—

2.3.3.1 Autodesk Dynamo

L EY|A=(Aotodesk) 2] Ty R (Dynamo)+= BIM(Building Information
Modeling) 27 oA w2t Ee Ry} Hojy AlZSE FAlof +3
HFd m2 s Tolth, AMEAE HojuioA] kESS 9ol
Aoio] 1227 Al dold 72, Az A, B¢ 94 52 4

¢

47) Appmaster. (2023). Understanding the Differences: Zerocode, Low-Code, and Traditional
Codling. Philadelphia: Appmaster.



holimi asanHe} AR AEEAS AT QAW Bl a9
~3WE YT 277 obd deoly FAlo] 47 BaEelt weby A%,
z73, <l g =

[(19 2-25] Autodesk Dynamo BIM Usage Environments
https://dynamobim.org/qa—-about—dynamo/

2.3.3.2 Houdini FX

C
il

Ty omos(Houdini FX) 9A] kE 7|5t A3 A4 (Procedural
Generation) A|Ag]o = RElg-ofymold-Alagold s o =
glof] met Ao 4 e AA S ATt FH AY-HE S
H| o}t & (non—destructive) WAl oz Aojgh £ . olget 132 &= Exgh
29 845 A A et vEE AASEAY HPE 4 A s, 59
g 7|5t AlE# oA (Fluid, Pyro, Cloth, Destruction etc.)d U4z &
(Particle FX) HoloA =& §84& Hlt} 50

FHUE 24 VEX, A i, 2AdE 5 9 = AF 4ol

48) The Engineering Community. (2024). How dynamo Can Transtorm Your AutoCAD
Workflow: A Beginner’s Guides. Philadelphia: The Engineering Community.

49) Zach Kron. (2014). Q&A about Dynamo. San Fransisco: Autodesk.
50) SideFX. (2025). FX Features. Toronto: SideFX.
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Esislo] govl, BAY YAE29E Fo BAY Aun 5 A7 aiE
Rz A 4 e Aol & Zolth. 34 A= °lF "Visual
effects artists gravitate to Houdini because its procedural workflow is
ideal for creating sophisticated particle and dynamic simulations™2F1l A
Sha Qeksh 2, FrUL wwe] AZaunet S ARdolAL dold 7]

W RHOE Aold & gt ZEady ol & 4 r

KOl P> M6l
DO ©

[29 2-26] Houdini FX Usage Environments
https://www.sidefx.com/products/whats—new—in—195/

2.3.3.3 TouchDesigner

B 2t 2to]H (TouchDesigner)+= AAIZE JIEHE B A|Zb3tel w4 A ]
37 715t mdof HAHstE AA ZFFo|tt ARHEAHE vt 39 eHd
o8 (Operator)E 3tHAFo|A AZAst] o|mz], F4, AL, A 48 &
ofg 912 dolHE FHoz Aot 4 %Efﬂ, o] flolf 5&8& 7|¥te

H =1
2 2779l Aztd WEme AN 4 gk oldd PR 29, 9 I

A4, 39, AAvlE § AT 3740 AgE wlle] ol gl
W39 ZH2E AFehe ol 5o 8otk E A7) LRI A4 <l

51) SideFX. (2025). Fully Procedural. Toronto: SideFX.
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Elroj2e ©<es] 2ES P TS del, diole A, aih, Az

=8 S st YEYAR Fohe F25 ZAeth webty dARE

E 3 A2 WAE 2AFeRA AR as] ARAeS AdstAu
=]

|
27 Wete] gt 234 Ane AAGOR AT 4 k5

[ 2-27] TouchDesigner Usage Environments
httgsZ//derivative.ca/course/introduction—Visual—programming—touchdesigner/

2.3.3.4 Rhinocreos, Grasshopper, Kangaroo

i

A7) Al ZRadvke g27) gelk, TeiisH, iRl A d%

+ She] B AA 78S AR okt 32k 715K (Geometry) 9] 7]
24 3 IS AlFsta, dasm e 1 9o HFE TR A
= Bl FH A S AR 2 vHeE Aojokes s dhh
ojldf, 7t IdlAnHol dvYEF Fxof AdHE= =7 A4t AR
(Physics Solver)o.2, F&, A8, g, vhlteg] 5 =24 2708 d18E4
o g2 A4tste] 7lst JH O] WSS AlEdeldtttt. olF Fol FH A=

ANZow SagonH, A7 Holgel JeRE Aol AAsAA sjtel

52) Stefan Kraus, Mxzehn. (2020). Introduction to Visual Programming with Touchdesigner.
Toronto: Derivative.
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[C19 2-28] Rhinoceros and Grasshopper with Kangaroo Usage Environments
https://www.youtube.com/watch?v=3Hec7pfx66A

oleh ol tfer ARIE A Z2ISo] EAEAN, 2 dTelA
st sk Hlo] 79 Asst A9 l S g i ESeR S B - B
7P At A SRECR et & DRI JyEsd A4 2
S AAACR AT 5 e & otk AL JIsh Alofet i A4t
S SHHLE YT £ Qo] & AFolM a7she JH BET £ A=
o At Ao mypHolrt. Wb, 7R w2 Algdold 7 X
A 7lEeld ks Sl 22 =2 AR Aol 5= glof & AT
o SAF AFARN Aol w4 Aty Aoy wepA 47 & 2R3
Hol Ay A7 He Thedd 7AA 28 P42 e FolA Al
7)&g

53) Rhinoceros. (2025). Rhino in Architecture, Fngineering and Construction. Seattle: Robert
McNeel & Associates.

_29_



31 A2 7R A =7 14

3.1.1 Rhinoceros®t Grasshopper®] & 7HsA

=

Z]

3.1.1.1 Rhinoceros®] 9sF 2 3
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Ajm

2to] e (Rhinoceros)= H44¢t 7|5t 25 AUsHA 334 I =4
43 4 9l NURBS(Non-Uniform Rational B-Spline) 7|5t AXE o]
B3, AF, AMGHARL, A& 2 29 A2 5 odRt 2okllA FEA AR
=31 Qi NURBS 2=
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[71"] 3-2] Light Source Projection Algorithm
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B. 4]

[Z9" 3-5] Digital Simulation of Reverse Design Algorithm for Perforated
Panel Extraction

[28 3-6] The shape of the extracted perforated panel
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[29 3-7] Target Shape Reproduction Experiment Based on Light Source Projection
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[ 4-3] Physical Experiment Results
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ABSTRACT

A Study on Computational Shape Making
Using Light Source

Kim, Su—Han

Major in Visual Communication Design
Dept. of Media Design

The Graduate School

Hansung University

The purpose of this study is to automate the process of generating
the target shape using the light projection mechanism and to establish a
system that can quantitatively correct shape distortion occurring in the
actual lighting environment. The researcher's existing projection—based
formative research proposed a method of reducing repetitive experiments
that occur in shape production with a proportional calculation method
based on the ideal conditions of the point light source, but there was a
disadvantage that the versatility was low because it had to be used by
hand calculation. In addition, it is difficult to systematically reflect
physical variables such as semi-shadow, diffusion, and boundary blur
according to the light source area that inevitably occur in the actual
surface light source, and as a result, it has limitations that cause

structural  differences between digital simulation and the physical
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environment. In particular, the existing method of repeatedly measuring
and correcting errors at individual points to ensure the accuracy of the
shape was also limited in terms of reproducibility and efficiency.

Therefore, this study established a computational design process that
converts the experimental structure established in previous studies into
algorithmic  procedures in a digital simulation environment using
Rhinoceros and Grashopper. First, we designed an algorithm that analyzes
the outer information of the target shape to reversely calculate the first
perforated pattern, and implemented a system that can automatically
generate it in a digital simulation environment. In addition, in order to
solve the shape displacement problem caused by the physical
characteristics of the actual surface light source, a displacement analysis
procedure was prepared based on the four pole points of the projected
shape: up, down, left, and right. The analyzed displacement value is
integrated into a single amount of correction, and the correction
algorithm is configured to ensure the consistency of the overall shape
proportion and the clarity of the local boundary at the same time. This
process was optimized in the direction of minimizing the difference in
shape between the digital simulation environment and the physical
environment through an iterative calculation structure based on an
objective function.

The established automation system was verified by comparing and
analyzing the perforated patterns generated in the digital simulation stage
with the corresponding actual projection experiment results. As a result, it
was confirmed that the physical error occurring in the surface light
source was effectively mitigated by applying a single offset—based
correction algorithm, and the visual reproducibility of the target shape
was significantly improved. This means that the intention of this study to

systematically interpret and algorithmically integrate structural differences
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between digital-physical environments beyond simply correcting the
outline of the shape has been practically implemented.

The integrated algorithm and automation system proposed in this
study provide the basis for the formative expression using the physical
characteristics of light to expand beyond the experimental characteristics
to the overall production environment. This expandability is expected to
function as a new design infrastructure that can be applied to the overall
light-based formative design, such as light art, public lighting,
architectural envelope design, media facade, and interactive space
production in the future. Furthermore, it can be evaluated as an
important attempt toward standardization and automation of the design
process in that it can quantify formative intentions and systematically
manage uncertainties in the physical environment through digital

algorithms.

[Key words] Light Source Projection, Computational Design, Digital

Simulation, Automation System, paprameters
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