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3D textile design based on parametric algorithm and modular configuration is a manufacturing
process that can fill space without scale limitations by applying geometric vectors as parameters
to each patterning operation. The purpose of the study is to identify the methodologies based on
the classification of the case studies to establish a typology for comparing algorithmic
differences, and to gain detailed insights from these representative studies. The first half of this
paper adopts a literature review as a research method to explore the principles of parametric
structures, as well as the concepts and characteristics of modules, configuration and parameter,
which are key components in the algorithmic module combination process. In the second half of
the paper, 13 exemplary cases presented since 2000 are categorized into strip morphology using
linear components, cell aggregate geometry using molecular ones, and origami and kirigami
tessellations using planar ones to examine contemporary trends, and the pattern formation
principles are analyzed for each subcategory. The subsets of linear structure are horizontal
parallelism of vertical lines, using joint assemblies and intersecting segmented lines. The
subcategories cell aggregate geometry includes local changes in the distribution of holes,
variations in the pattern derived from multiple slots, and three—dimensionalisation by adjusting
the number of modules. While the first two rely on interfaces between independent modules,
metamaterials using origami and kirigami tessellations leap into 3D form by dividing their
surfaces with folds or cracks so that the modules cannot be dismantled. Parametric design is a
paradigm about design rules— a harmonious relationship between the part and the whole through
spatial intuition. It is an effective design strategy for creating a bespoke space because it allows
the surface to grow and the 3D form to change freely through a series of algorithmic systems.
This paper could serve as a basis for research into design methods based on the abstract

revelations of geometry in the parametric tessellation algorithm.
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2.1, OI2HHEZ] I{Eo] M flZ|

spet|Ee s el sk Ha @919 B 3te] e o]z o EshiA] Fahket
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b AT witt
Ty

coordinate system)E F=%¢] St EY =2 AHostar, Yy} 9]Hd] dEste] dAejrt
o)A = iR g2l o] Al # o] Bl B (generative) TIARRIC] H 4= S-S AAFSHATE
(Menges & Ahlquist, 2011, p.19). 2147]12] seftie] F shutel ALl g o] ]H. Tixpele Al
ol Ft FA S AXA FE|Q sHl(behavior) & 54 A= 718184 A|2=®ld] 7] %
sttt o 7joll A TR H2 ‘A (generator)’ S FEY] FAolu EEHA Ar] 243}
(self—organization) o] €4 o2 A o}l FE|9} 7|59 8210 ol d]oF 3t} (Menges
& Ahlquist, 2011, p.24)= Holt}h. A olElH tjx}elo A BAE 8 A7} A~ H L0 A
Folog FAEL ofEA A ofEl S FA|7|=Te] WeEks A= do] T8
slth= 5ot

A ) ]‘ﬂ‘ﬂ = JEiA ZEA 20 thEAQ] FH o] S EY Fxrh 1319 AA ]
| 7] e F4, 25 7Y 1o e, Al2=qo] A A (recursive) B4, RHEol
ESy 541‘?194 S, miZfEge] Xfol 7} W= v otk s EY e ZFAAIY {7
ARl A e, = oErhekst Afolo] WA F A 8 4 The| Ao ARE T 22 dEE Vst

spe] WAV Zel digiele] THAT. 9 SRS BAe oW AAR AHo] ohyl, el

o|M|AE Fdeh= 7|EE olafsfof gt

b ER BARl HAd ol HeS Ak 2 dde] mpyiia JEiks B8 A
=g AbEshs ol w4 AAp]l dare]gell 7Rkt (Jabi, 2013, p.22). daldlE
SRS sk ofe] 84 7o) AAAAE FEslele] AR dEe 3hs EYwe R
W gk W Eolth thA] Tl dare]lE 7Y WM E b Al Ml E(sequence
set) 2 7A38l7] 8l X =+ (operational mean) 2 THE AAE it} AS7) HEA| T2
(Kostas Terzidis, 2003)0ll w2 ¢arg]F AAle] Mgk vzl s, B2 g, A
7Fedk Ba, 794 94 A 52 owsfiof h=rke 285k slo|th(Menges & Ahlquist,
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?_]_ =
2 9% mE 2@ WRe) wolshs MAAS Soltk
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A Y F5E eI &ojoln 7lakst 'l o] YEjE F9-ahe A aaTh FrEEE
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EEs] e 2 Ha w9 ‘BE @7 3D gzekd txiele] @Al geje)at
Tk 5% QlEHo] 2~ Ao wet RES 2§t vt s B dus AT
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A5ek ol e ER | a1f-9] o] prete] thkg A MFR a1
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e RE7E fy £30] YAV AR Jes] dX|sfof gk ji¥ &3] a7t
2 AAAE e m3o] Fdd dajA= 54l vk HW AUReE 44 A Afol= S
YAshs Bl TGl st 3 Hlle Bash BEe| SR HE Ut BE fFUo
2 xgd A5 1 FAFl 570, T Fo] FAFHET

‘2 2711 (origami) Bl o]’ 3} ‘712] 710 (kirigami) A o] A’ 38k Fofol A HE} A

A el A5A 0w g AxgHelth A3 ARl wet §-3) 224o] 7hs e vkt

(fluidity) 9] 735, =572 =24d=
QAR AA o] 2 el met 4304 3
el FE Hl 7 F8ol Sl sl @ nEe] daeles @A 9@kt A 8 Ee]
A& AAte] AgelshH <Table 2>} ot

(Table 2) A Taxonomy of Parametric Algorithms in 3-D Textile Design
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Folth, a2 b ABA {9 FAAe] £ W AL, F b ol Hl Ao
4 s o el Rjsjel el Az AL Ao} LU Aolof 24 A0

wge A s ER HAadgolds FAe AtHlE A

(Figure 3a-3d) Anne Kyyro Quinn Studio, Sound Absorbing Panels, wool felt, 1999-present

o} 4l(May Bente Aronsen, 1962—)2 ~E 3} SA19] Z3to] =¥ 4 E ofe} AJH 9
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g gaekd fale] Ayt T 3 Abgtolth <Figure 3a>+= 7% FH3 AEHY
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Z3}5lo] A|ZbA o m Balel fElS whe = rxje] HPHES oA o]z molth Wa
= S darE]Fe] 938 B ARtz 723 gAlA] mdlE 2 oxY A2y

EE ATk Jehaso] A4 Al 7 @il REe] By A7), 2yl Hagk A

T2, 5 w2 T3 2ol 7|steA #AIE AlFe] st Y-S Ao g

Bl 2~EFd TR}l Fofell A u?‘ﬂﬂ%’l A Rt 7ot Ba AR SR kol B

A& o] o)A AR 7]=e] &3t o] 20003 o] &) A7t 18 Folth

T8

E

-—

W o B m

2
H
1

i

R4
=

2
Sl Be] ABH P Bl e ) xe AES £UT T, S ol 1ot
A2 obd 5 9 A A 58S FES] oot o] 3tk BV (engraving) 71
O WEOl THY RERS MFE BEIE A, A4 PN SRS IR I
BES BEFORA HE FE dAHe] TS ol AF, WY el a7HE BE

9
Mrrth A2 520 Z3tel wE dA Hedst Abdloltt.

v'1;'\/ ’L"’
lr\. / ;" Q‘lz '/‘,‘E\k\‘
v x.’" oy AL BN
SARE, A3 "’13 \‘."

N7

20
ds\'u \".’

I g g

~‘

(Flgure 6a-6d)y /llu Stration, Mary-Ann Williams, acoustic wall panel, wool felt, 1999-present
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(Figure 7) Module
Diagram of (Figure 5)
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(Figure 8 Mirror
Shifting & Glide
Reflecting in Square
Waterbomb
Tessellation

(Figure 9 Ron Resch,
Basic Triangle Fold, 1967
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chAA o] YAA el T (polyhedral surface) .2 WA= 7|51t HlAlo] THE £ S|
A dukA el xplo| A FolH 7)o HELH Qv gl g0l 1991 Yo S8k}
SA e} Sujobr] (RIS, 1924-2005)7F 6709] Q.2]71] 3 e]& igste] Alztel] g2 &
HAAA] F2ZEQITE Yol ‘R (B0, H7) 'S T (A, Fol)'e] o] BT =
gk o] Folg A2 A oJofolx] kil HHS S = ojof ahv, A3 Bxle] vk
Ago] KT 7hseElofF gt

7oA 7P FEe E-LS FE(pleats)o|t). o & fole 2 A3l 5L ‘m}
8 E=(mountain fold)’, 222 Fo]A A3l F5-2 "] Z=(valley fold) 2} HF-Et}.
2 F59 71§82 <Table 3>A A=ZHH Al 7HA] 0|t} HAH ol P4 Aloll=
T 7HA o] FE VIS AekEy- B 3 i o8 BT 3tebH A Ade] wAab 7,
SAeAS (isometry) ¥ & wi/PAFE A-g3te] F7]4<l 7)5e HHlS HErh V 2
== A7F ARz AR olmu]dl el o R Jpg bdsta )EA¢] Qe 7ta] gl o) Ao
t}. <Figure 10>A9 At Az} HAlg o] d S dAZE 738 B9+ toH2HE 259 114
He o UA] B HE7] (twist) ol B 8.8 7 F-5-(knife pleats)S ZHAdwict AA sl of g,
olFA HA &9l vz R HAIH| 2 F5o] A 7]E-9 9 (fundamental region)
< & A Alell B& o]o] ok}, <Figure 8>3} Zo] A& iAot w11§ ¥hAk(glide
reflection) & o] &&llof gt} 1FA%E A<l olzit]d o} V F2]=E A|dthd 3D 287}t
n gy ol Z FEo ogk e esgo] WAEtaL, 7]iEd o] Fotel A gk it o]
=8 el glomg ofF WA A& thE 7]st s'lo] FAdHrt 27| txtolyl
2~ 2~7](Kosmulsky, 2022)¢ll oJahH, o]¢} & H]E0] 7] 7|Hel m& 7]313H4] H| A
1Ae FARE FR(EAE=, 1922-2015)0] 23] 20417] SHF Fo] H5o& Akx
AAA oz AF7F At 1976\ dFE 2017 Alelol] 17} Z<tet 1009 71+ <] o)
S Ae 819 AA7F EHE UL

r

(Table 3) Basic Pleats of Origami Folding (Jackson, P., 2015, pp.34-124)

1) Accordion Pl | 2) Knife Pleats 4) Upright Plea | 5) Non—parallel V Pleats
3) Box Pleats . .
eats (crease pattern) ts Pleats (Miura—ori)

AN

Fml Fele] el WET Fol3 717 204)7] FRF el TRpRIA| ] FE-S WA € A7)
2 741 (Ron Resch, 1939—2009)¢] ¢j&f “Xato]= 7] 3 €l (folded mosaic pattern)” o]z}
B dwo] A Aol A vZE AT Hl= e AFE e st A2 Fold 1=
19710l AFH T2 1S Jidste] 5346 32k V)8t dH T E2EY TR EEYS A4S
g 9l Fa149l 4& EArH(Schmidt & Stattmann, 2009, p.136). FH & 5814 Alata}
qduE]HS Agajof sl W= o] E(template) 2] AA7F AFEH TR O R JsaiA|H
A 3D 27k g ol SR ot A8 oyt A= dl 715 A7 ATk
A dEAQ A7 22132 o 29| (Eric Gjerde) 9} Hlo] ER (Alex Bateman)©] 20051
o] FE N3t ‘TESS, ZHE = (Robert J. Lang)o] 2011:d¢] 7l23k ‘Interective Rings
Tessellation’, 20210l Q¥ AFupfstu HAFE 3-8 250 (SCORE) Y o] & %713k
‘EOS(E—Origami System)’ 5°] )

<Figure 8>3} & EQ2E Z=(twist fold) dE2 | A (curvature surface)©] 3
A% A B33} o] A=A 71dleke £ (kinematic property)< Kol ¥ 2= e}
A (metamaterial) 2412 &8 =7} v9- =v}, f-54d2 ] F=7F 43 (hinge) ¥} 22
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A& S ARET. shtel siRlolekE F v B RES AREA Hlo] Ao
wHE 4 gleh A3 Aol B4 Fol Aol o] %a]

3l

H

ojA W= glAlgo] o= A&

W e g B =270 Sug

789 UF-ellA] sk AEE E1F dAel o

Aol 9l

[e}

(Figure 10y Atelier Gerard Lognon (Figure 11a-11b) Studio Samira Boon, Archifolds Y series, digital woven fabric, 2018 (Figure 12) Juliette
Berthonneau, Bouncing Patterns, 3D pleated textiles, 2017 (Figure 13) Jessica Preston, 2006
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(Figure 14) Golden
Venture Folding

S| X

3D 2.217h1] Aol s B Erd ARl 488 = e 7Y tEA Q] ZEAAE AR
2] (shibori) & 7}a-olt}). X9 ofEg] o A|Et= 2 13=(Atelier Gerard Lognon)ol| A+
711 A3 oA = EE EekE 30009 7FA 9] Y ZEA] EE(mould)E E-E-5h]
o) F8 Zelx S AR} B=9] H7]% £ 140cm, Zo] 150—350cm Welolth A&}
A F ] =5 Alolo] & skl HE = w5 Ay ol a4l WA HEg
AYZEA YAE R e} ke 7k ~E 7oA 4 E(chiffon)S 85°CollA] 204, & Al
= 95°Coll A 504, ZE]ol A= 105°ColA] 5048 A7 A4S AZIth A2 $ol Hog
QIS "2 A 24A13F 28] 3 YA BHEREE] S FE]eti(Trebbi, 2008, p.68). <Figure
10>& AZF Aztz9] A si¥lo]n] <Figure 8>9] ¥lZ o] Ed| 7|23 ESAE Z&
sfel o]},
2 &7in HAd ol HE g e trilel 283 F = T o] FEERe TR A A=
A7FE A7) (jacquard loom)ol] ok 2 xt}, 7= A zo o3 wlepiA] o] A 529l
Oxd 7)o A or wHatHA FH 5o F&
<Figure 11>9] a5 tAERE AAS dfelolA 718184 A WA
FAE AR UE2A AxFozH JA F5 a9 dv el 7]
12> 35404 e dol& st AxgFo =M
T5 Bt B s ol F Al B obsT]d
22 3D 92EY Ee BAAV FAAE ARESHA] ¥k W,
= t}eksl Aol EA](insulation property)g zZb=t} whEbad #x] ojgo|u} vpet 27| =
7FH (spacer) ¥ 22 AF5A QL o] WA oA 22U 7F KT}
BE 2 oAQl <Figure 13> it FxoZHE f{e ZE WA E9(golden
venture folding) .2 THE 252 719 ¥7](tucking) W] o &2 Aol WAl A HElS
2738k Flolt}, vl BES 7]9 Yolrbe sk vl HAsE A7) FPoln® FxEo|
Aoz oAl AHE A5 Ftth 7Y ¥7)E= <Figure 14>9] 69HAo] Euksh A
Aol 223 JFEHY Alol2 F HA 2Eo] o Y7H(60° 4] HAH Ho)E e
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TS A AT e FAXA (flexibility) ¥ olUg} EAje] HolHo] mE 34
(expandability)©] vi-9- 9-5=3}c}. 2.2]711] HAld el d3) g7 7]2]7kv] glAdgo)lde] 54

wA¢] AE 20l whet e MAge] s ek 23 2 (morphing structure) S A8 5%
Folo| A 7] A4 W} A (mechanical metamaterial) S 11¢+l7] 93t ko & 2xelt) 714
21 Wigt A= frEEs 718k 718k, teEe st 7)gkete] ARS HA o] B S E)
% A7) MAe] Theskes e 7o) AE AaA §38S 428 8oltk(Neville, 2016).
T 7iHke 2 giEAQ] AL FEEE 7lekeke] el e, fIskE] A, teEd
sto] Z=27) 9jel(flocking pattern)©]t}.

AAALAL ALk

(Figure 15) Torafu Achitects, Air Vase, 2009 (Figure 16a-16c) Natchar Sawatdichai, paper blind, 2018 (Figure 17) Lalvani Studio, EROS,

stainless steel, 2008
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