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A Study on the Three—dimensional Expression of Fashionable
Textiles based on Analyses of 3D Scanning and Textile

Properties
—Focus on the Work of Iris van Herpen—

ReA Lee - Jongjun Kim'
Dept. of Fashion Industry Ewha Womans University

Abstract

Currently the fashion industry is developing to create a novel culture due to the very
sensitive and knowledge—oriented advancement of the IT industry. With fast turnover of
information, consumers have come to have a more diverse desire for purchasing. Cubical
expression techniques, which empathizes formativeness, can be a creative expression
method adjusting into the trend of this era. Along with functional aspects of consumers,
even in a textile manufacturing sector, new materials are required to meet sensitive and
emotional aspects. Consumers' desire for new and creative designs and the development
and adoption of new materials are essential to meet their emotions. The IT industry and
fashion industry are forced to combine and a 3D apparel CAD system has been
developed, enabling virtual clothing to be represented within a computer virtual space. All
processes such as design, pattern creation, sewing and simulation are possible in 3D level.
Digital clothing can shorten the production process time and is very effective in that it can
reduce clothing waste generated during the sample production. This paper reviewed the
works of Dutch designer, Iris van Herpen, who has developed formative designs. She tries
to build, construct, and sculpt employing diversified materials other than soft textile materials,
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as shown in her series of fashion shows. The materials include films, 3D printed polymers,
stiff and sheer organza, and artificial leather textiles. A few characteristics of her works
have been selected in order to prepare patterns exhibiting the traits. The paper further
focused on the physical features of the textile materials used to express similar techniques
and its various forms were reviewed.

Keywords : Fashionable textiles(IH& A ), Three—dimensional Scanning(3XH& A3iYl), Digital
Clothing(CIXIE 22g!), Bending Rigidity(=2&!24), Tensile Deformation(2!1& HE)

. N2 Z2IYS YE510] AN BEHRE HEME,
& SimulationtXl &K SJAtel MBHNOI HIXUH
SO MAAMHS ICTAIYS LEI &) =019 S AEH JHAZ2HIAM JHsSOHH G0 IS oAl
MR ME25S MO 252 ests D2 2 OXE 229 (Digital Clothing)0l2tn  BiCH
S NAT Aoz A UCH (Roh, 2011) (Yoon, 2013). CIXIE 28Y J|€S HEHOZM
HESAo L2 QY iHlet SNSE Sail & OlA MADMNENAM LME =~ A= NHRRE =0
HIHS HEE0| W2 3IM6HH, AHIRSHAH A 10 JaoEs sl A OXels o2l os &2
2ED ACH OlS LI Wet AHTNSS @7 B 4 U =9UCh
= 20 0 Yo, M1 SEX0 200 st IR0 AFIO XS Hlcle
70t 51 AU (Lee & Kim, 2011). 0leA&t AITH Alexander McQueendt &0I, 2l&, T, gl0lA S
N AW AHIKES PN RSote X HE MEXQ DN ASE AR, HE, BEADIE JI
2 HMAIBH| 28t MZ22 HHoZM 8488 X B2 =2 A5 LM CXels Hdishs
St AMESIIYOl MAED UCH LA ESIIY Viktor & Rolf & AFH0|1 A48 X8 CIA
2 dH sMg & gl S0142 I JI8HE OIS0l 22 =5 ¢ UCH
of diol 2Ct Huotn e 528 ZQ2 o 0l2ist ERMCE BHHGI0, 2 =20Mse &N
S A3UX BFS B2 54D 0 BRO 1 O 0D QI XIS TUGD s LK
X0t G2 =01 BILEDH (Kim, 2004). Iris van Herpen2l &g LEGIACH (Kim, 2012)
ATHAMAZO0IM S 4TS HE30F AHIXS0 01 XE 3 & JIXNE HF¥sl 1 ESogs &
A WEN ML JSHOBNE 2AR AT KHZ RAMGHI M & U= AWES S48 2
o @7t ELUCH (Ryu, 2014). YHHOID =  E51DX IAUCHL ABS HIDBDI Ash HFE A
NOol HEDIHE 98 S5 AT e At el S2ld S5 2461, 30 AMY JIgs
Aol AHE2 SEAIF|D OX0IHY HIAS & EEot0 AT HE0 (2 gAsS 2460
5ledl 2105t ACH (Ko, 2013). Iris  van Herpen? XEZNM Xt= AMB&les
C8 WEN LGN Us FABSAII=2 WE Polyester Film, Leather, Polyester Organza S9
HEo SEZ2 WEN &t0f, AMNEUZUA H= 20 Z0M Polyester FilmE =& ATZ &F6
SN0 £H42 ZQ2 5l oIRUCH (Kang, 2008). 0 2HE a2 RSSO OfACL 2HS =4
TAH D HEAMAl ZE2 3D HIHE CAD Al = A IHEANWE &&otI| o 012t HlwIt It
g Soil ZFE2 JIMS2AM Jtaess e S8 ATMES M8 LME ES2 61| flolA
& 2= X OtACH DA AN o=otE 24t = ASIF west D oM JHKAOF B 0
MENZN HIoh MEAZN $H=550 & 0 B2 Bln 248 028t AIZZM Polyester Organza,
CIXtelel HEES JisotA ot DRIPIXIEES WHSHSIRIBE  2H2  Denim, %Yot JH2
JtsatH otUCH (Choi & Kim, 2013). 012 22 Polyester Mesh, EE=AIS2M CIE AI224° ]
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Figure 1. Selected Design Works by Iris van Herpen, July 2010, Amsterdam Fashion Week

—http://www.irisvanherpen.com/haute—couture
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s oMo Z LIEFWACHKIM, 2012). & aHOl
2 ZBANOo 2AZ Solff AN MAS BIE])
E&, 30 Zeglg S EAM0| /U= JIgez UENU
1, AYH0ID FAAO X HE0| EHES ¢
2 ALt (Lee, 2014)

QatNAe 28 WEHN ZFH ZYst AAMH
LAOIA O LHOFIE 2l&kel IR

M el 30 AIZ2l0lE@NX BFRE Jtars2olA
3XACZ AL JtsotHl EACH (Lee, S. Kim,
& J. Kim, 2013). 0/ "3D O{I{E CAD AIAE 0
ot off, ITet IHE0l ZeeE MEAHS M2:2
WAt 2 ® MAECZ A8l UCHLee,
2011). CIXIE 229(Digital Clothing)2 ‘3D OfIf
2 CAD AIZAES] MBS SOt MAE 2d4E 9
OI8tC EFE JtS2t0M Al2el01&0l Jhsot
Il H20 AEHRE =011 M2 MABEAN &
M5tz 9R HIIZS ZAAZ &= A0 SSHOICH

A2 HWE0l 2o JIE2
2

Ot 20 AN =3Uds HEAZ2ZN A
AUF0 282 WM LHELJT (H. Ko & V.
Ko, 2008).

st QIMSl X+=HEE 3 A0l 2o 2
2 A2t E=28t = Jfel SEE 2SS ZlHAIZ
WO K& HEE &= As AT %0 At
(Park, 2008). J2l HES0ILt BEEM 22 AR
Al SEH2Z ol HEHA Ee M =2

i ¥

Figure 2. Front View of the Three—Dimensional

Real Representation Techniques

1°
=
I
bl
rg

0l CHSF 3D Scanning & AMEH 24 A7

MNEED Us B4 3DAMY HdHS AF AT
et 2doz= MEO AHE 2Itsotlh TetA
o|FAMe SHOIZL MAS dHECZ FURH
51 st HUIZM HAMO0ILE sHMEs AIESH
3D AMY AIAEIO| A25tE D UL
. &8
1. Iris van Herpen2l &XIESI|BO
220 28t WS

SOl [IXRICZ MZ2 AELS HMAIE C
XOIHQ! Iris van Herpenll =5 = & JIXNE &
ot 0 HEJIEHE 2LRE KAS SFS I
ATHE AI2EH0 MHSHEDX SHUCH RSE Sl
T AAHEQ ZAQ ARE JPHGIIA OtALCH A
Ol 222|028 &2 Ololee 25-29A ¢ Ate
90l =dl 22 91.45cmAlt. 01 FHIotH
HWE 2 I 82 M), WUHE HEes 2xE
AES 1 S Blud Hl=x& X2 HEGIY
Cl. HEI D 21S2 3xt2Q ouldEs sal A
HAS JIE 2 2EE 4 s #AHS MESIN O
ge =2 AS AMSoIUCH LYMESS LEHD
ol HES THE 10JHE 2cm2t2 o2 A 1,
N2 g2 24E IES BHXE 15cm2 2SS Al
5101 2ESHACH (Figures 2, 3)

Figure 3. Side View of the Three—-Dimensional
Real Representation Techniques
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2. Netd

Iris van Herpenl &{E2| S <ol 23S0 L

Bttt ATHOl 22t IR RAE He=2 BHE=
Polyester Film AIEE =422 AHPSIDX GHACH
(Table 1). O'JHIm HEE FAdM= %t e
O JIHE AEQ SZO0l Jta Z4H01J] 20
0le HlWE E} t5t AIZ 2 M Polyester Organza,

WHSEKIZE  2HE  Denim, WSt WS
Polyester Mesh, EEAZEMN TE AZ22 Ol

£ <8t Calico, HIWA =&6td 2AHIt FHE2

PVC coated knit_ A, HIW&E SAHGHXISH 2AD}
PVC coated knit. A =20+ JIHE2 PVC coated
knit_B & &AL

3. 2= &4 =F

1) Flexometer0ll Slgt 2AE =XH(Stiffness)

2) EYl0IZ ZAS(Drape Stiffness: Sd, cm) &
ZaA AL (Flex Stiffness, Sf, gf-cm)

ZadlA UHAL(SHeE SHOIZZHEZ(SA)0 =
HAEY Z2HW)0l SHEA 2 AlIRS =2 2
2EEo AuHdES 24 Il Z2Rs =cA
SHO0ICH. S0z 23Tk 2EA LBEEE
Hatols A2 Sy 20
Cem)=D/2. e (egn. 1-1)
C :EY0IZ LA E(Drape Stiffness: Sd, cm)

D : aiLi2t AIgE2l 20](cm)
G(aFem)=C3XW...oovooeoieceecee, (eqn. 1-2)

G BHAAAT(Flex Stiffness: Sf, gf-cm)
W AIEEO e BN Z2H(gf/om)

3) =8 24 ( Bending Rigidity, gf-cm/cm )

LB AMe st AU HAle 83EE F
Il RABH SFBICH 2 ABMAE KS K 0539 SR HiY 2EE AR SHYLOR
Z 2 AD|E(Flexometer) &2 HEIYIH (Cantilever) KES(Kawabata Evaluation System) Of olgt =&
SOl JIE3H0 ABES SFGIACL 0l 41.5° 2 S Biel G520l 22l 2012 QUL OF AL
JAE R MBIl oG AgEs mxs S SBId 53 SXE FS 282 iz X
£, AEB(x15)2 ZOiLIO 2ol ABi(41.5)0 g B ZRE0 S8dds 32 e » U=S 4
S [ LadLi2t AIg@BECl 20| (D)2 =&Hols Y HEO ACH DL 2 AR A=2E=E SME =
OICH Z-9IAF 28, 9 SIBiZ 2+ 33 =XH50{ B 2 dXot)| fst &AM = Polyester Film Al&&=
RS AEBIACH AEol ®Wurst B0 =20l GBI A= 0lA KES
Table 1. Characteristics of the Specimens

Specimens Stiffness Weight Luster

Polyester  Film Very  stiff Light Highly lustrous

Polyester  Mesh Stiff Light No luster

Polyester  Organza Stiff Light Lustrous

Denim Stiff Very heavy No luster

Calico Stiff~soft Heavy~light No luster

PVC  coated knit_A Soft Heavy Lustrous

PVC  coated knit_B Soft Heavy Lustrous
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(Kawabata Evaluation System) =&l2
o EHSAHE =

2 AFNME
ol 22 ZHS HEXE AL

4) ©RIENg Z (Weight, o/m’) & M
(Thickness, mm) &%

NEEC =22 =Fot)| AAotH KS K 5014 0O
F=ot0l dUHMES2 SHoIAU A8 SH= KS
K ISO50848 = AtEot0 ZFotUlt

oY Hse RS o HIANZ I 2=
82 =X5l0 R 98N S42 Bl A8
= JI28 HZ0ICH KS B 55210 Eote CI&Al
&J|(Testometric, Model Micro 350, U.K)2 &4
SIAUCH AIEH(8 x 20cm)E LAE L2 AFDt
1 0|y Mots 282 JIS0tn 460 2
AEUAME 2O 8mmIt SHY WX 24 6HALTH

4. 3D Scanningdl &/&t 2AASEH 4

AS A0 IHAIZI MALTHC SHO0IZEAS
UM 2HIIEE A0 HE (xy,2)E2 HEo
0K SHHCH Ol sz T2EEZE PCH Hk
ol0] LA MES AKXNOZ2 Al22 EHH ZAb
5t 0l YAES CCDIMEIZ ISR 02
SE UAMHQ AR HHO MEE Hatotn MEo

AUMA ZSHO0 CHSt 3D Scanning & ATHSES 224 AR

=
[El JHon
ol

Hu

=2

ALk (Ko, 2013). aXHel
olg #alsl=s SH0IE &
2 0] OBJ formatel I
& (McNeel, USA)2 AIE510 Z
ZEBIQUCE 0 HEONA 22
WAL

ou
0y
0
I

% of
o
0
B
ia]
u 4N

0.

S
]

Hu @
D

=,

=

o

(o8]

O o

m|0 0

[0
il
(vl
i

0!
> O
=

R

-

[N
&
=}

0

=

v. 20 & D&
1. 2cI¥ &4 24

1) Flexometer0ll ol 2AAE

L& Drape Stiffness, Flex StifnnessE Hl
Ct. GIIM AIZS ™MEO 28 Drape Stiffnessat
2 Polyester Film(6.54)01 & Mol =M LIEFLHCH
H®E JIHE AIE9Ql Polyester Mesh(2.81)2t
Polyester Organza(2.60)= Drape Stiffnessgt0l Jt
& 2HE AIR0Ql Cotton Denim(2.72)0F HIWE |
Mgt =ZF0ICH Flex Stiffnessat2 AIEE £2=
o€ M =2 =+ s WHEn 42400 =20,
Polyester Film2l 2t(4.02)01 &Xdl =20, U8
Cotton Denim(0.72)0ICt. &H# Drape StiffnessOfl A
Cotton Denimzt SAFSH #=F01 Polyester Meshet
Polyester Organza= Cotton DenimOl BIoH Flex
StiffnessOilAl X3l 22 gHI1 0.08,0.04)2 Ut
EtLiD UCH 0l AIRQ o9 oY ZH0A

Cotton Denim(357.76)01l HIgH Xg ==0| 8421,

Table 2. Stiffness Properties and Specimen Specifications

Specimens Drape Stiffness (cm) Flex Stiffness(gf-cm) V\gfg/::z) Thl(%(:q()ess
Polyester Film 6.54 4.02 143.56 0.10
Polyester Mesh 2.81 0.08 36.18 0.25
Polyester Organza 2.60 0.04 24.00 0.09
Cotton Denim 2.72 0.72 357.76 2.99
Calico 2.00 0.09 114.89 0.27
PVC coated knit_A 1.92 0.12 176.73 0.39
PVC coated knit_B 1.38 0.03 142.30 0.28
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MNZRAIS] HEIF L0F PolyesterMesh(36.18) 2t
Polyester Organza(24.00)= & Mol RCh OetA
Flex Stiffnessdt ZHetE Drape Stiffnesse= S
o SUZ O YD RASH +=EF2Z LIEHLID
UACH

o

Z 1
im0l =tAGHA
wrrstS LIEFLHQICEH. O CHSSE Polyester Mesh,
Polyester Organzaldt =2 Xz FEFT0 Yr4st
aMgs 2 = U PVC-Coated Knit_A2t
PVC-Coated Knit_BJt +AE 20N HluWH

FOE ATHYE 2 =

Table 3. Bending Rigidity
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specimens Warp/MD, Filling/CMD, Average
Polyester Film 4.56 2.97 3.765
Polyester Mesh 0.3 0.05 0.175
Polyester Organza 0.19 0.09 0.139
Cotton Denim 0.87 0.36 0.615
Calico 0.08 0.12 0.10
PVC-Coated Knit_A 0.64 0.08 0.36
PVC—-Coated Knit_B 0.16 0.03 0.095
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Figure 4. Bending Rigidity (gf-cm/cm)
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Figure 5. Relationship between Flex Stiffness and Bending Rigidity

Table 4. Stress at specified elongation, 2.5mm(=1.67%)

Stress at 1.67%, Warp/ ‘S.tress at 1.67%, Average
MD (kg:f/cm) Filling/CMD kg-f/cm

Polyester Film 6.8750 8.1250 7.5000
Polyester Mesh 0.0625 0.0250 0.0438
Polyester Organza 0.0020 0.8500 0.4260
Cotton Denim 0.0875 0.2000 0.1438
Calico 0.1250 0.1000 0.1125
PVC-Coated Knit_A 0.2250 0.0375 0.1313
PVC-Coated Knit_B 0.0750 0.0188 0.0469

b ggots As oot daa

O1=ZE22 M Flex Stiffness@ AHAHXI2

Table 40 £&20
HEAIZ o 282
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Off CHSt ME0l D =2 A0S Sotl QUL &t

MeshZ &0l Polyester Meshe AEHH
50| Jt& R2M, PVC-coated Knit_&
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2. 3D Scanningdl 28t A2AEH EAM

XA A Sofl oA LMEEKX, vy, 22
E IY(0OBJ format)2 Rhino3D ZZIAUS AIS
o0l HE(x, y) S MEOIUCHL 0l HEZLH <
2ol HEE HY 24§ 2 Figure 61t 22 1
HEE 2= = JUJULL Polyester FilmOl =Z 0l It
ZOhE HESH FEE 290, 1 USez A&
o Hfl HAEY ZHO0l X YWHHUHEH Polyester

Organza®} Polyester MeshJt 2HE HEHE & R
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BHOIJ| 20 222 MK ULt &
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Figure 6. Three—dimensional Coordinates obtained from the 3D Scanning (X, v, z)

HEY S0 JHE =J1 ME0 Xedl S0l 2foH polyester organza, denim, polyester mesh,
HAA &= HAS & = AL 0122H LM calico, PVC coated knit_A, PVC coated knit_BE
M a2 P80l foidE JIHSSO g1 e SHGI Hlw A6

St ATHOF 2B A2 &olg £ UL 1. YA A2 286 28t AT XHE
L5t OIZ22H HEATHIE 2HE & = U= 3| 2oHA  Polyester Film, Polyester Organza,
HE g& 52 AR JES I =AY AN Denim, Polyester Mesh, Calico, PVC coated
SFo SO Z3D Scanninglil 28 AASH 24 knit_A, PVC coated knit_B A2 ScI& S42 HI
2o 80| Jtset A= & = ULt wWotACH 1 21 Flexometer &, =824, o

ASH0| =2 A22HI Y= HE L &= JAATH
2. YHA a2 A22 HMAEGIRL, 01IXS 3D
V. &8 Scanning JI0l 2Ji5t0d HUst AMAE(X, vy

2)2 P45t ANe SH0l Tet Hlwotgch

2 =20ilde #9A0ln A8Hol CRelg A 2448t 21 Polyester Film, Polyester Organza,
ot A= CIROIHQ! Iris van Herpen2l &ES Denim, Polyester Mesh, Calico, PVC coated
NEotn, 1 &AS = & HKNE HEFHoIH MEEH knit_A, PVC coated knit. B =AN& =2 ATE R
D2 ANZ SAMEHH WEE +~ A= ANE Aote HE 2 4= JAJCH 0IZREH Jote LHA
o EH8 HESIA GIACH &S Hlwd| # A2 FPEO| foiME SF1D WSt AN 2R
off d8E AT 22l SEH42 2400 st HS Folg 4= JAULCH = Polyester Film 0] &
3D AMY JIYES E=26l A= ATHEZ 4%, M, 5%, eie gHE nHdoie o Ot

Sliet AMES gA2 246IRACE Iis van Herpen NEtet 3XREAE ARAS NSote & &= UULH
o HZO Xt= AEE polyester film, leather, 3. YBIMOZ 4| AlE25t=  wrwst  ARHol
polyester organza 2 A =W A polyester film Polyester Organza, Polyester Mesh 2 244F9
2 = & ANz JdFHG LHA A4S PO 2= N MRS AFFOZT POl A2
A GIRACEH 2=l EM2 XY MEANME &FoH)| AR A2 &OIGIALE Polyester FilmOl XILILD QU
?/oil 0l Blwdt Jtsst 2MEZ polyester film, = HE 22d S48 UBAIl= AME0| FHE
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