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Aol Wk BRI oS S8 viEe sl Tl

oA faRlel Aget, ol e AEE 2 cyla ARl AES AZSIGITE o o234
& AL el tiste] Bt T30 iAo EE3 28 Q24 oln|x| B4 27
L= Rl e 1R = P Bl B B o= e 7l sl ZE-S At olF FAgst] F 4AHE
ﬂ%*%ﬂﬂéP:%@%%%i+ o] ZAFE At 2Ee] 7 AEE 44
olof ¥ AFE 94 TRl dHoEA HE 2 7145 AHEShE AR FEIE AMS HEY 3|
EFolE9 7H%§ ATE Slal AR EFoI=T A Tyl WFY FEv s 2S HolFe F
= = 1963%33%151 AAHA &) ApAdFe 2 7] = oo A(loop animation)’ > 2 A E T},
A, Az, Andst ALl gelew 9
[e)

al*;(] ﬂ}-’(ﬂ-X—] $J]/\].0]E _)\7]}\} =8 gk
=y
=

2 2RI SR Aag B by Fee II. o] &4 w7

*¥ ead 54e 4
TG olulA] B4 £ oF 0% EUE H2E 1. HESR0I=
Fo= ofnld] $§ TRl A st B
& el ole] o] el A% Falo] He D AmSgelsel Jid 5 olnlA 54
w3 se) W % e Soluste). ol AR FFIEE A5Hd magnetizability) 7 553
e Ans APATEA A4S o pan (owabili)E FAC) 2 YE 555 o]
3} oL N7 =8 Akole] A4 AL Huo} v 23| (magnetic fluid)2il% %aﬁ]ﬂ(ﬂn et al,
QPR AL AR BE Fele] Aale]  1996). o F P AR QIS Az ETels &9
ARES S EH s e AR ARl 9IS et 1 fﬂﬂ*ﬂ <Figure
9o ololut o] Mastuw e ol 1> <Figme 29 2ol kA k. AzE ol
A Aol et AEAZ SheleR S 196313 v|=r NASA(National Aeronautics and Space
%o AR A5 58] s txjele  Adminismatonel ) OFER Agle] o 2ER
g A4 wrls nla] 918 A sathe]  THkSiephen Papello] SR OR, S5 FF
SE FHZ A AEM 2e duviart 5y BRI 2 AR EE0R AR AlHSI
S oy A} ARE AT o2 Euw Ch(Papell, 1965). B Z2ZF0]=2] sy} $-go] F
AEA olu]e] =z 2o tisk AFe Al Bt S o] AA AHE AL Gl 3 13“201
o] MEA 7t s O]l f8S wre] o TR 2R 709 Tl ol S THLee, 200). ST
AR ok o]Ake] O]Eﬁ AT BAS EfE o|=9] T vpaksiixl whE 1 AR 2] vE
HRIZZo|mo] o]nx] EHL 83 HE2Y 3 ARk 72 A9 el APdge A vsiAE T

Figure 1. Fluid Equilibrium. Figure 2. Pattern formation and nonlinear dynamics in ferrofluids.
From Bechthold et al. (n.d.). Captured by author from Instituto de Fisica Interdisciplinary
https://www.research.gsd.harvard.edu Sistemas Complejos. (2016).

https://www.youtube.com
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ofe) AE Pofol
WHOR S8 7} el s 9lomo,
Sol= AT A, BA7], AAl, S8 7E

= 1o

0, &8 AE 72 3 5

R I R IR

HZEFo|Ee AL A7 ofd W
Y oprl o7 FAo] ol whe} 77 ofm|A|7} thek
SHAl vERdT 2
w2 RS 23A xelA A, A, 9, A
2 Azke] olu|x] ERog FH3ElY Arairt
(Table 1). AA, 32 ¥
g} HZEFolErt fE|F Alolol] 93] HW

 AgeMe HEzETFo|=9 o]

=702 Al FHd

ol Hololl i AL AE, ANE 5o AR A ) BRE ohu 9§ v BE B2 5 o A=
H7)% st Z0] 9] oJulAoA ROl HES <Fgue 3>
Table 1. X}7|Zol| gSste HZEF0|=2| ojojx| §3.

ey iE tj AL

s Aol 2 7
SR A EL IAPe

riu

(e}
= AT
AR 719 AE EF2 AR OE 2719 de Wl
ALl |« A okl HE 52 A o 2ok AE g
ojulA] |« HE Wi Al HAo] A= FHNE Wl AR
W 7 Figure 3. The Attraction of Figure 4. Ferrofluid
c AS W A QAT BAE TR QS Liquid Magnets. Hieroglyphs.
« A7)l whel 9Rol= SEA AL Hatyl BAL From Woo. (2015). From Gledhill. (2014).
https: //www.sciencefriday.com https://www.flickr.com
AN
o 22 AARTRE i 43 g
o ko] REelg Aot glojr, Asjold A
el | 7HAR]7] Bk pAdo] HolE Mot m|2E Mo
ooy | T
[ AgsHA Aot wale Holx] ok Figure 5. Ferrofluid Snakes. Figure 6. Fluid morphs into
« Zo| g} FA) thekst & 9l From Sharp. (2020). startling designs, surprising
o A7)l wjel SHlol= SE=A A https://www.fyfluiddynamics. MIT researchers.
com From Thomson. (2003).
https://www.news.mit.edu
——
o 4% o] AvolaE FE YAl
B LR EE \
oraner | ¢ 2019 Fol= o 4
AN ozl v ) 20l Qe 2ol FolAnk 174e
T g we s ge . . _
R I BNt
< ARl whE A fEe) wols} ofed Wt https://www.archive.j-medi https://www.lindengledhill.
aarts.jp com
« 2P0 AH2Ao] 7)1
« ZE9 Ane] vgA s TS
o AP A e Aol Azxd A dEg B v
A g | ld WErh whe EAeE Az ]
A |« AAIHE heFet A 7 ——— ;
o O]H. Zml o] OIEFES. H= 0% Az 13
OIFA |+ SP 13e] G A L e AA T Figure 9. Figure 10. Ferrofluid,

<zl we) gl wely FAAY TH
CAR G, W e, Z2A) g A7)
-, oA 5 Theke AR XA b

From Gledhill. (n.d.).
https://www._lindengledhill.
com

Ferrofluid Displays.
From First4magnets. (n.d.).
httos://www.firstdmagnets.com
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gelshe] 47 B BRHA0E WAl o
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o) A2E Bgstol ke el wEe] W
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5ol AzEFol=el Agahu 7 A=

A7 B 4 g FHE BE 5 A A9 oo
A oA A3t miaiAE o] Ae w71
ket meke AW F vk AL 34, A4
5 wEow wi Bgow vehie 1o P
s 0 ehl)s fzm. A, HzEFo|=e)

JA o= thE ER S g sk g%
FEjo] Aupol=(spike) OJVIAE Vo R it
(Figure 7, Figure 8). B|ZZF0|=5 ofHl Roko]
EAE EUR X AT el whel vkt
GA 2] omAE whzo] W 5= Qlnk YA, #H2E
FolE= Ao R Q8| <Figure >4 H 7134
o7 AL MAS W gt} AR HE HEEZ

o =] Fjgtol wel chepg Aakal A7E B
s} &= Q) Th(Figure 10).

% M &

» # 3

noow @
Figure 11. Ferrofluid Hieroglyphs.

From Gledhill. (2014).
https://www.flickr.com

Figure 12. Fe203.
From Fe203. (n.d.).
http://www.wordsarepictures.co.uk

2) HEEFol= onAE 383 tix<] #3

HZEFo|=9 ouAE §-83t HZPOL A
&= AT EE 3} o] oln|A|, A e
WA QlA ofw|A], Ak 9l HFEe] ofmA &
T 7Festeltt. AA|, <Figure 11> F|ZEF0]
o] At Ao onAE 588 TRl Alloltt
Aeo] 1 Y =(Craig Ward)?} ¥&l 22 =3 (Linden
Gledhill) 2] ‘Fe203 series’® ZE =82 A4S of
2] ko R sJdA| A3t ol HHow v
Bk thekst sidS Bsigiar o5 Aol
ot Asto] oAY k] SER AFER
THGledhill, 2014)(Figure 12). =7, <Figure 13> ¥
ZEFo|=8 Ao ouAE PYAIH] AFoE A
25k Al A ofo]g] A~ W 3| 2 H(Iis Van Herpen)
3 & W g2 BdJ6lan van der Wiel)o] HY
sto AZgct 54 Azet 2Pg) oz Bt
25k 7FA2]7] BeoFe] Ao] QlAlAo® P uof
Fe] Ao njal] AEs AEEs dAsich AR,
<Figure 14> 022 & 2]7}2}(Junichiro Horikawa)
7h A om w2] G floll AFT xolo] At

ol
o]A7} A E AT} §lelAl= T2 ool d
Folttk <Figure 15> ZUet #lo)s

='H(Jonathan

Figure 13. Power of creation, Commisioned work.
From De Machinemaker. (n.d.).
https://www.demachinemaker.nl

Figure 14. Procedural
ferrofluid with additional
repulsion force.
From Horikawa.j. (2021).
https://www.instagram.com https://www.lkdesignnetwork.com

Figure 15. Jonathan Rayson
Coleman/RCA.

From Leon Krykhtin Design
Network. (n.d.).

Magnetic Radiation 11.
From Janiak. (2012).
https://www.amorosart.com

Figure 17. Fabian Oefner blows our mind
with these spectacular watercolour.
From Fulleylove. (2012).
https://www.itsnicethat.com

Figure 16.
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Rayson Coleman)¥} = 95 ofl=tfstate] Fi<
HlZEFolE A or A A5Gk I

[o

EEFO|EE UAY 7S AHESte] 3D W
2 A/ ¥chleon Krykhtin Design Network, n.d.).
A Eto 7 HEEFo|me] A gl H7ke] ofn]
A 543 Abdlolt). <Figure 16> AlE. ot
(Seb Janiak) ] A%gi HZZFo|Eo] A ul
AR ofye} 2 EFol=E Fall ol Kol
A o= AP @77}1] AZkelsloltt. <Figure 17>
2 wHAIQt Qo U (Fabian oefner)®] ‘Millefior’ 2 7]
froll A B E3ksto] AZSISitHFulleylove,
2012).

2. =Y §|=nlA CIXiRl

M3 g A2 (virtual fashion design) 3%}
A9l QA s FHEhs AXEd0]9] VER
e AR X9 FHdE AlEHIAE 5
55 ok 7P s deith(Lee et al, 2019).
A= CGL AR, 3D 2719 57 2 vhekst 3
efo] w3 o] vehtar Qlvk W ixt
A& 9% 3D TR I FAEIE A Adel
7859 dl=v| s} o] FAETE A7t obd =
%, 8 59 ASE AHEShe 7 7H A9E o
‘Fol e 4 Stk FAEIE AR B2 ¥
9 YAl Zggdo = FR(CLO), vHEEA
tizlo]u(Marvelous Designer), H]2~E]*|(Vistitcher),
EJ B}~ (Optitex), ZEH(Lotta)7} thiEAlolch W3
Fea| a9 22 At 0]9le] EAE BEY ok
dlof] 2 ARgEE T2 7352 Hult](Blender),
AP HD(Cinema 4D), $-C]4(Houdini), 3DS%/~(3DS

MAX), wlokMaya)'s©] Sict.

ARJH’qO T3 S Q= Aol L g@og
= 223 (Snapehat) @] 122271 2 (LendsStudio),
O] 2~ (Facebook) B! Q12~E}1 9l (Instagram) ] A7k
AR(SparkAR), ] 5H](Adobe)?] ©l|o] 2 (Aero), FHE]

El| 57352 2] 2~(Unity Technologys)2] L E](Unity), €]
Ae|E] 734 (Reality Composer), H-2£2]°H(Vuforia
Engine), 2 E72~ "t (Oculus Medium), E]:2]
(Tvori), WF~E]F] 2~ AT @ 3 2 (Masterpiece Studio
Pro), Zo} °tJEI(ROAR Editor) 5°] Qlt}
ot o] s # tAg T|eEel &
Aoz Jidel wet Algte] AEAY 2]
8ol E7|% shH 53] tate|lyso] Bt

el A5 5 A El‘ii\i‘r(Chen et al., 2021).
ole} 2 NAE 7o R wFd F=di vt
e Jid 9 £ A3 55 AvEd t5

2k

D HFA =gl gaRle) Jid 2
& =9 A (headpiece)= W] FE-S EL% o &
0 2 (hat), F(cap), 2 (bonnet), F=(hood), H
A(veil), 7P, sl M2 52 Wl g2s 7
Z1TH(Fashion Big Dictionary Compilation Committee,
1999). F1= 2 HE (head ornament), 22 A H(objet
hat), 1= =@ ~(head dress), 31 =7]](headgear), 3
Z9J|o] (headwear), 3= A~ 2] (head sculpture) 5
o] tjekst goj7 Eg|a QAN shte] Ao
24wl fAleks AAaAEE rlshes 5
ZtHYun, 2019). 22th o]H{E AJthiE thekst &
B o] ll=u ~Fo] fashlarl Al A8shks At
2] MAE FEshe s A AR S A
h= B = o] 851l IthKim, 2012). #< 5\d7F
o] QE FH = AdAS AuE A, F|=InE 2t
= A—]EOAEJ B> q]Jﬂj 761 J—_’Hoﬂ(Jean
Paul Gaultier)(Figure 18), o}o]2]2~ Ht 32 2(Figure
19), A1 2E} 2] (Giambattista Valli)(Figure 20),
A E] 4-(Valentino), 2~7]o}u}22](Schiaparelli), o}
oK Area)(Figure 21) 5] Itk
US4 s, ST 22 AFE 7l=o] gt
of mel Al ol gt ole} Fl=v A S
A 7leR Tdske @o] dolubar QItHLee,

oﬁt
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Figure 18. Jean Paul Gaultier
Spring 2020 Couture.
From Bowles. (2020).
https://www.vogue.com

From Iris Van Herpen. (2018).
https://www.irisvanherpen.com

headpiece.
From DressX. (n.d.).
https://www.dressx.com

Figure 24. Collection Video: Auroboros S/S 22
Womenswear.
Captured by author from SHOWstudio. (2021b).
https: //www.showstudio.com
2020). A =T AE FHAA 7ER TR U
¢l BiE 9 fxlolu= =@ AX(DressX)(Figure
22), 4] H}o] E(Nick Knight)(Figure 23), tA1& 5|
2 BT @ ZW Z 2 (Auroboros)(Figure 24), A5
2~E](Gentle Monster)(Figure 25) 52 = & itk

2) B3 SEvs gkl 4%

HFY 7o g F=a 2 vkl
oFEIAES; HAES A, BEd
o §@E vloladell 7k F=dx,

A=
G Ea
A2

Figure 19. Runway-Syntopia. ~ Figure 20. Giambattista Valli Fall ~Figure 21. Area Spring 2022

2020 Couture.
From Phelps. (2020).
https://www.vogue.com

Couture.
From Yotka. (2022).
https://www.vogue.com

Figure 23. Live strea: Face Off.
Captured by author from SHOWSstudio. (2021a).
https://www.showstudio.com

T:-miu .

Figure 25. Gentle Monster Art Project [Redefinition of Eyewear].
Captured by author from Gentlemonster. (2020).
https://www.instagram.com

W AlEu A, mEel] JFgk 2B A Sl FH o 3
A, A7) g FlEgs Fodl 7
FEOoR E7E F SAth(Table 2). #lo]=Lel 7}
7hE M3 S EIAE tRRlsk: tRlo|YzE
olul~~ Luk(nes Alpha)(Figure 26)9} Zo]BH A
(Craves)(Figure 27)Z, MM E]F =3 A% iz}
sl ARl HAtolUE ofelglo] HAE #
Al 2-5-(Percy lau)(Figure 28), 7IQl o}EIAE TH]
1} Qlt]okDavina India)(Figure 29)S, QHA| 9
Fez wEel AFs e A=IAE Wik
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) =

Table 2. HFEY sl =nA clxjel &,
T o) AT
o ' ![
RECES AP
LB s
R hJ
Figure 26. Did you check my new lens collab. Figure 27. passage.
From Ines.alpha. (2022). From Thisiscraves. (2022).
https://www.instagram.com https://www.instagram.com
4 = !
AT ¢
S =v]
tizjel
Figure 28. Hesperia. Figure 29. The world through my eyes.
From Percy Lau. (n.d.). From Davinaindia. (2020).
https://www.percylau.com https://www.instagram.com
284 3 Fe)
S =v]
tizjel : )
Figure 30. Collab with @talking.shell!. Figure 31. My “greenman” mask.
From Sa.m.co. (2020). From James.t.merry. (2021).
https://www.instagram.com https://www.instagram.com
AR SR
A=k B i
il
"L
Figure 32. Phagocytose. Figure 33. CCCXI.
From Zemengze. (2022). From Onefallart. (2021).
https://www.instagram.com https://www.instagram.com

tafolq= Ak}l w|o]o(Sarah Mayer)(Figure 30), N GAl A=l B 5 Sl vleido)a shest
A~ wE](James Merry)(Figure 31)S, vhA|eo. YaRlE o s = Qi

R L e B R M Aho B i M o R =
o= Y4 (Mengze) Figure 32), ¥ECHE Onefallar)
(Figure 33)5 thaEAQl o= Zols 4= girh )

A fEEE OS24 2, vl 9 P
Ag onAl @ Gele] A Pae
ol 22 4 gglon] wEg sl v @4 ¥ QoA A, A, 1A, AR B A7 E )
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A7 Pl whgshe dlzEFol=e] omXE 383 MFY STy oixjl At

THIZ BRI A2 EFo| =g ofu|H] 5AE W F2Y &2 AAshaA 584 deo) AsiE

o B = A TRRISHL o] AR HE|9} £ of THOE FEA9) o] AxE= FAlolh 013}
Uwlo]d o & Altstaiat AlFstoich oA A 2e A} Aslo] & deix] QA oAl Al
o] &4 ujF A HZEFo| o] P om|A|7} 71 & 7] AEl o]r|HE Fold A¥) Y EA 2
7 ARG 715 SR AleRE AT 12)]¥] (www.nationalgeographic.com) 2] ¢} g7} of
The Aol FEate] A55e] AAA ZHEES 2 A i B} BT 7|k AFE 21 viee] =

& HiebE Flgitk o1F 7 7] IFOE ol 2k AAIE A 714 Sl AR AR ARES
247} <on]’H F(Abyssal Zone)'Y} ‘FE TR & Ry ﬁ? )91l o] = tjxpel &J7ko] Yz o7 Ao}
(Coral Colony Zoney' 2% Z3o] tjx}o1& sk OlUlﬂ = 25kl tHFigure 34). 3D UAIF ] =
2 39iek, oju)d & Astol= Felrh Bz np & UARISIER AR EFol = ofulA] FejAt

CPEA7E A2 ehs ofsaaL Alnlgh FAlolr] 7Y XVVe}Oﬂ R a4 99 ol gl W3}

Figure 34. Image map for the design of ‘Abyssal zone’ and ‘Coral colony zone’.
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Figure 35. The process of planning and production of the work.

- 131 —



St MCIXIQISHS|X| M233 15 (2023.3)

S QA1) ololAE 4 RO S8 A
7} 2] ofulA|E g AASKste] S-EaHin

of Aol QlotA] 2 el

(e} o) =
Ao Mo Z 3t

B

Table 3. =E

23t ofe] 714 AL ARG
UAele AsEa 499

<Figure 36>, <Figure 37>, <Figure 38>, <Figure 39>°]

A

A= o]

l:,_
BE ofu

ZAERT A1 A
HEx 2
a2 Figure 36. Ferrofluids Figure 37. Ferrofluid. Figure 38. Ferrofluid. Figure 39. Ferrofiuid + Glow
Applications. From Gledhill. (n.d.). From Gledhill. (n.d.). Stick.
From HSMAG. (2016). https://www.lindengledhill.com | https://www.lindengledhill.com |  From Physics Girl. (2015).
https://www.hsmagnets.com https: //www.thekidshouldseeth
is.com
e 7h w2 QA Amjola | o oE]dt YA Aujo|a| oan SlE]dt A Avjo|a| «TEXA7] Boke] A
A A 50|} B YA ATfola| emol7h Ui A AsfolA| «dA A
ol | AR e Ao 24 oA A 2 R e Rt
R s g ~ZEAS wEge) W A7 ] v R TRRE A T
0| AR FHo= Al A | «EHsHE Q1A Avfol - el o]k Ay A Azt
|k wjg A7k Al Ao FA
AHrEo] FrEel= Al A
9E ojuld 23 2=y
'8 o = 1 o & 2 g F2Y £ 1 Y F2Y £2
K
= 5 NN L NN /e
@ (e} AREAI7EA] SRk
T eng 9 gy s oud g e s | FHEHES A
€] —_— =
3
=l (©X
3| og8
/\ .
AR Ef
(e}
o )]
=
1= °
WAL o) A
o | AR T TR FE
S I M s
i g 9w ax
= A EFolel] fE 5AY ke -
= AE Ame 29 | ddE Amle 29 | 25 @ B 4 | -2add o8
Ab | e &8 AEE AE =Eo] AR b Ao mith 2 | AFS A9 nich 22
of | & | st = & Goiz= AF g 2917 g 297
Yyl = sl =9 & AW RS S5 <R WHE Bl
o] &A= AF ARbgh WA A
o]
A&
s
A
Al
A




APl whgahs slzERol=e] oju| 2 S84 viEd

2 sl Tl A

o] g} e )8 sz xﬂwt AFES 2
BA 9 Fele] a2 2%, Az g
Ay 2807 F 440t} 3 2HE 1AL b
%9 sl £39 AR HElS} £ ofujrlo]
Moz FAHM QRIES A 2 ko
xﬂ }\]61-0 i}yq ;d—?(]— UJ 7L/\L_Q _'45]. 7(-12_0]] %o]s].
=2 Askk. ofol tiet 2 7128 2 A% 3}
L <Figure 35>, 251 Al AIE <Table 3>

2

oo

2I|-

- HE ol d

THH

D AEI
AF 1) B Yoz, QIS Fols) 14
of 2sfolzr g3 AR YA A olvld] 54
% B3] A EAT 2 2 v AR
AY Rol=% H=u g TS f2) B
2 QI A1l ket 2B Tel=e) Fept
stol Yoz MBS 54 8T A
eale) AR g Agow HARIS,
AR HEA = 2 13 ) A s
Qholl 13k T Aol e QA 2ol
A1) At ket iAle] Felz At T
VAl Felz WEshe Fe B0 Aol kA
A3l T4 Aol ol AAY Sk
T3z ool
& W T B3] B9V §7

=3
AREEE aLeskar &% Asl v 33k =79

2% AHESIgT,

2) 2]

A FAEE A=,
A omA] 5491 Aufo]AE F 7 FHE &
Sglal AEEFe|=e] VI AR HEAE
gt SRR AR 7 7R Edeiginh o
A 5ol e} 1HA ] Aol B sk il o

g 2ol GElE ARgske] mhA] Aol Ak
= st 7S TR Al 2L olnAE El
B HARQIsHT

AR ZE A st 2 Avola FEE
e F1ERE AlEste] SR A
ojojA == wjAEte] HEEFO| =] HEAS *
apolrt. AREFOI=E AR Asia
Bk WA 2549 288 At

T ool Al sl WA Al 22

T e UEStE A R elA
T FHe] 7t ekl R s wrhuA| s
Asfelld 7127} JA3s] aRbhs =S whEl
th ARREE FE QM Eeel o
2 oA AgE Hklew nesta A &
ZE elololg skl

Eio|me] )

33 7]

3) AF
X]'—LH]-J ﬁx}aﬂlE‘— AL /ﬂ/ﬂ

R

vtz =
oj=2] oA Felel AT kA U Folo] Anp
o|=A7} Adke FE e ojnA 54& S8l
AR e} A wjtst FAzke] AW AAE 7R

2 e g3 MAE FdEHE s REZE
sk3iTh

AR e A2l Qo1A) A FEE weEs
npgow Astolasl AghE U @
A 7l 2 oflgd Fele] QA Avto]a
ARgato] TARRISHGITE. wiizeh wigk Azt “%7&

8 EQIE 2E AgHt] 9 2] s T

o

- 133 —



SIZIHMCIXIQIBHS|X| HI237 15 (2023.3)

A= AAE BT

2L ofjyuo]d Aol ob HlE Sk Aol
7F 2 AFREAR Al 3k vkea v S
el A FeAR Hol= el Al Hat
A A e o] ARETFoI=E WAse] vl §)
we] 2EAE Holes sholrk AkrEs @
BE 5% w2 A 223 2t A
SAEE AEE Hadte] 228 vt

A 2719 o s

pH!) mlo

0{°>
&

4) 21-4

ZAEVO ZAEE AT A2 wllg, HRZ
olEo] g3t o] 7lx|x]7] ok X} 213
o) <l 4o} olelA) 53E ggeleih AuY
o] A3 vieh A3k ARSEISiaL Al A

[>
il
offl
(it
1o
1=
:>|4=,’
1o,
=
ot
10,
e,
Ny
b
ot
i

|o
U
2
)
Y,
Hi
1o,
1M
2
o H
N
o,
B
=3
o
rl
J
)

> L ol
e
g3
=
N
ol
(o]
)]
=
>0
I
;F;U
=
=
=

o
0::
ol
o
2
Y

[0
FF
d
£
2
1011
Mo
1M
2
1o
rﬁ
i
P
m
p
o
=
B
i

Yok AEF E RS Aol doid
o) wielelA] % ¢ Sl Azro= Az
F2 ool 230

R ol ¥ —3— Ho] HolQE Sjo] T4}
o W% e AUE AFFORA AT 4F
o] B Euolwg stk sltslsel A
BAE o} ATyl ofgeli 9
Sgek, RSl QoiM BRACIANE ot w
solrje] A Rl ARLEE A1get
&% dlololg sk

o N U
&
_>,i

o
pu

B Ul

Pl
A4

Table 4. ZHE AT Az}

Bel evls mu
/ AR el A

e

I effmo]d 745 27 gl 2 913 QR =
00:00 ~ 00:12(second) & 2 A AR ZE

=2 ofuslol

—lm

—

= o

B o B

= o B

olAstod AR EE 3 FZ ofumijo|Mo Hz JHsEL

- 134 —



APl whgahs slzERol=e] oju| 2 S84 viEd

4 Fl=gix TRl A

v. 2

=2

s TAE 8 AR sgEo] Tk
HArksle] W e ol No}ﬂ HF A
AQLE AL Zlojnk. HREFO|L] ofu|A] 5
2R A Ths

AR HEIE AT Y ARE BT 5 9

ol
2 Moz A 998 g
A el et Aze A4 F8e BEehA
S oms AR
o] Qo] o @A #4 WS Fe P AR
& vkt gk A, B AT2) HAel mEms
£ SR EFolSE Aol JS B olg:
FEAQ AR 1 olvld 54E 7, A, UA,
BA) % Al ool B & ] Az o]
B 5 gtk AZBFoI=E H olnlA, A
ofulA, QA oluARA A7l FFL o}
547 ot Geig wEoln, 53] A9 olv]
A AbEg 2 B3 FHE wol moln
Qgiek. AAsh AR A4 L 1RE E
Yz @ 7124 S40] gtk BA, Az BTl
o] o)Al ofe] ofel =S 2JsiA] o] F2
o gHom $gHel $ee AUk WA
s x;, A, 24412 ool 7t el Al <k
ugla, AAsl A SHE 2
o £4% Wold u% selsha oAl
ABH FAEEe] AAHR Ak A,
2EFO|ZY ofo|E UARIY A hrE
Bl HIE ARELO 2 At 4,
A7k olu AR ohlet AYe) SHOEA F
How pAol 54 i B mEHT
AL ool ek thoke 5 olPlAE WE

of W 5 glomE Fod 4¥L T 5 YUk Yl

A, M3 = vkl glste] sl

o o W A Fal Slvine A 9w

é bt
rm;

Zéﬁ 7]

r—{o

A3 5E Bl ujo] HEu a0 FQAL Ul
ok aRE AR S|mse) Ak oy
g Ae toldEe] MY HixE A%
S ARIER QdEm gk thiA, MR S
s20) §3E 243 A3t volas Ful, A
Ael Fe, QA 9 Pel, A F3E

H

Ir

B 5l I Rre] 2 4 qlgld, o] % 7}
4wl FAHE f9S onA 9 Feo wE
o Sl=vlagith ] 7§98 /e sl

o 3
|

M el =) s vpekel vl Kol A9

& #RIE 5 ik

Uhro®, o] ] Aa TRkl gl AlF 3y
= F A AES v 2uh A, wFd
Fl=v|AE AlFsky] flste] 3D Ry 225
I AR T L2 S VS Lol 42 o
2 79 e AAS Ay 3D RElY L2
F2 E/C7E AR 7 TR I A9HAR]
Lol 2N So] S 7P Adlsioint
BAUE R P ZRIPHAR £ FE
o mgo] FFsstn AMAARS Hola% U
Qi 53 Aol tjFEe] ¢ B A
2 8 Abgol Fhssi

S, A=aag 23 ool Axahe
F4od 3D wde meaRg Fol vl 4
% %ol Aass, A Avot fu, 2
g]./\El M 5 kst A7tal BAS Al A o]
1A EdeRe Aol Zhsakic v 2
W0 R ASE T Qi ATEAR 26
= 818 dlole ] AR <lsf 3D R} ¢
3] st o] AR Edo] 7SIt

gA Hlold e Falol 3D welws fAra
E{l_

AL AT ol AMA O AP
ofels o]tk
AR, AZEFOIZ ofu4 54 F A9 of

v Aol ALES) H1%Ek o] ]S ol gl
of Fuato] HA AFe] Ze vlrke] THE

1T

— 135 —



SIZIHMCIXIQIBHS|X| HI237 15 (2023.3)

wqlslel 7P| afow HARlE Wi 23
2Bl =0 v 74 o)A E4% 1
A g3kl Aol A & s

9, B SlEvs iRiele]
HE B A s BeE B
SAriAel eawa] AT, BaA, e Fo
247h 3 AFA AT delA o] MRS ol
A 5 gk tEAOR UFAE Mol olop|
afe] ) AR TAelu7} oAl
At Akl weh AT AwE BF
9SS ol % glo] 710 Peig A
i o] Aol QHAES FHlol A
i gk

A, hz Al AEe] WA ), 5
o=e] oS $EF HEY Hsls il
o glo] el B AT Yol AFEE
cAele] hsseith AR 1%, fAF B4
B4 50 olvxe] £xs] HFF & Qovl B
A9 FA AA A A AR ol o
A3 ARE BT PIOE gl TS
o= L tiRjel ZeAlzo] glo] 2 B

5
o
>
e

[e)
RopolA] Az AR el ke B9A %
A oA e 2 RS B 5 glgth 9
30] AjE golste] td AAe] SaE A
22 Jshs welBe )4 A4 dojAl
B 2ge] Bg4o] vj§- |t vl

ARl gl Az 3 Fal A o] #2
ol A3} glof] 2 Ate] A OR YAl A
ol tigk FaAQl B2 /i9le) EAE AR
T 3k o] s tRfelue] HAel o3
ol 22 gbgo) = FE At a] ZE9] T
ARl 7S ATk #ES AdskH] Kekslth

2 AT WA R e wroriA st
el dAet vE AAzslE wel wad Ay
ARRle] BASFE Slalirl= o 7 ERES] 2
Aol skelojof & Zlow AlgHth 53] A
o] o] "rfelr ] A2t i wEsl| flel
A dlole 5o 7Nk z310] A 2kl o
A A8 AR SYE TE & 71l vk

o] A= HAele vH A S48 i
she A=A OAE Ve Ve BEdE A2
Fol= ofv]x] $go AUUANE AEd sh}
o 4F Apolr}. WE Mg ofoslo] ¥

sk S W & sl el we o

i

tm

5 AL ool 4 sl W Al
e Fee] B ANE W G vE
E31ag Egstel vt kst HAH NF
o IR A7 olFold How Erh
e A AR AF ATl 9ol Aol BA
HE AAH vhsh ARl W9l 9 &4 Bl
K

A T ATER AT o] B4 Ak 71Nk
st AT AE FUHE Ao RN AEFOEA

o 7P Baeks TRl AR 7FsE Folt,

References

Bechthold, M., Weaver, J., Sayegh, A., Seibold, Z., Grinham,
J., Geletina, O., & Ahanotu, O. (n.d.). Fluid Equilibrium.
MaP+S Group. Retrieved August 22, 2022, from https://resear
ch.gsd.harvard.edu/maps/portfolio/fluid-equilibrium-materia
1-computation-in-ferrofluidic-castings/

- 136 —



APl Whgshe ARETFol= oXE $-83F HFY sl Rl At

Bowles, H. (2020, January 22). Jean Paul Gaultier spring 2020
couture. Vogue Runway. Retrieved August 22, 2022, from
https://www.vogue.comy/fashion-shows/spring-2020-couture
/jean-paul-gaultier/slideshow/collection#149

Chen, T., Yang, E., & Lee, Y. (2021). Development of virtual
upcycling fashion design based on 3-dimensional digital
clothing technology. The Research Journal of the Costume
Culture, 29(3), 374-387. doi:10.29049/rjcc.2021.29.3.374

Choi, H. J. (2021). A study on the design of handbags based
on traditional culture using 3D virtual simulation: Focusing
on Chulik images. Unpublished master’s thesis, Ewha Womans
University, Seoul.

Davinaindia. (2020, June 10). The world through my eyes
[Photograph]. Instagram. Retrieved March 16, 2023, from
https://www.instagram.com/p/CBOTqL9j637/

De Machinemaker. (n.d.). Power of creation, commissioned
work. Demachinemaker. Retrieved August 22, 2022,
from http://demachinemaker.nl/work/iris-van-herpen/

DressX. (n.d.). DressX Marea by Larissa Castellano Pucci
Coral headpiece. DressX. Retrieved August 22, 2022, from
https://dressx.com/products/coral-headpiece?_pos=1&_sid=
326bcel32& _ss=r

Fashion Big Dictionary Compilation Committee. (1999). Fashion
Dictionary. Paju: Gyomoon.

Fe203. (n.d.). Craig Ward. Retrieved March 16, 2023, from
http://www.wordsarepictures.co.uk/fe203

First4Magnets. (n.d.). Ferrofluid displays. First4Magrnets. Retrieved
August 22, 2022 from https://www.first4magnets.com/concep
t-zero-ferrofluid-displays-i677

Fulleylove, R. (2012, May 29). Fabian Oefner blows our mind
with these spectacular watercolour and ferrofluid photographs.
It’s Nice That. Retrieved August 22, 2022, from https://www.it
snicethat.com/articles/fabian-oefner

Gentlemonster. (2020, August 7). Gentle Monster art project
[Redefinition of Eyewear] [Photograph]. Instagram. Retrieved
March 16, 2023, from https://www.instagram.com/p/CDIQz8
Glshg/

Gledhill, L. (n.d.). Ferrofluid. Linden Gledhill. Retrieved August
22, 2022, from https://www.lindengledhill.com/ferrofuid
Gledhill, L. (2014, July 21). Ferrofluid hieroglyphs. Fliker. Retrieved
August 22, 2022, from https://www.flickr.com/photos/130849

97@N03/14668362387/in/photostream/

Gomelsky, V. (2021, April 23). Technology could turn you into
a Tiffany. The New York Times. Retrieved March 13, 2022,
from https://www.nytimes.com/2021/04/23/fashion/jewelry-
technology-augmented-reality.html

Horikawa.j. (2021, August 12). Procedural ferrofluid with
additional repulsion force [Photograph]. Instagram. Retrieved
March 16, 2023, from https://www.instagram.com/p/CSclmp-
pK4J/

HSMAG. (2016, July 29). Ferrofluids applications. Asmagnets.com.
Retrieved June 18, 2022, from https://www.hsmagnets.com/bl
og/ferrofluids-applications/

Ines.alpha. (2022, May 27). Did you check my new lens collab
[Photograph]. Instagram. Retrieved March 16, 2023, from
https://www.instagram.com/p/CeD8q-UNb6e/

Instituto de Fisica Interdisciplinary Sistemas Complejos. (2016,
June 16). Pattern formation and nonlinear dynamics in
ferrofluids [Video]. YouTube. Retrieved March 16, 2023,
from https://youtu.be/DF-T30-q2H8

Iris Van Herpen. (2018). Runway. Retrieved August 22, 2022,
from https://www.irisvanherpen.com/collections/syntopia/ru
nway-7#img-7917

James.t.merry. (2021, January 15). My “greenman” mask is now
available as a filter [Photograph]. Instagram. Retrieved March
16, 2023, from https://www.instagram.com/p/CKEOR4uFhDs/

Janiak, S. (2012). Magnetic radiation 11. Retrieved August
22, 2022, from https://www.amorosart.com/oeuvre-janiak-
magnetic_radiation_11-110206.html

Javornik, A., Marder, B., Barhorst, J. B., McLean, G., Rogers,
Y., Marshall, P., & Warlop, L. (2022). “What lies behind
the filter?” Uncovering the motivations for using augmented
reality (AR) face filters on social media and their effect
on well-being. Computers in Human Behavior, 128, 107126.
doi:10.1016/j.chb.2021.107126

Jo, I. H. (2010, December 30). 21$]Z 02 & o]= 24
2] &8 [Use of artificially moving magnetic fluid].
The Science Times. Retrieved March 13, 2022, from
https://www.sciencetimes.co.kr/news/Q1 $] & © & -2 o]
SR - B gy

Kim, E.-S., & Bae, S.-J. (2005). A study on the hat design
in contemporary fashion. Journal of the Korean Society
of Costume, 55(3), 108-121.

Kim, E. S, & Bae, S. J. (2010). A study on futuristic-hat design
and analysis of the formative relationship between clothing
and hats. Journal of the Korean Society of Design Culture,
16(4), 143-155.

Kim, J-E. (2007). A study on the application of 3D digital
technology for fashion design. Journal of the Korean Society
of Costume, 57(2), 45-58.

Kim, J. H, & Kim, Y. K. (2019). A study on the convergence
characteristics 3D virtual fashion design program. The Korean
Society of Science & Art, 37(4), 53-63. doi:10.17548/ksaf.201
9.09.30.53

Kim, K. J. 2021). HIEFH A ALl S B3] dopris A4
7P& A7l %18} [Evolution of the real and virtual world
through metaverse case]. Broadcasting and Media Magazine,
26(3), 10-19.

Kim, M,, Oh, J. H, Cho, M. H,, & Kim, D. J.(1995). Preparation
and dispersion characteristics of kerosene: Based magnetic
fluids with saturated fatty acid. Journal of the Korean
Magnetics Society, 5(6), 956-962.

Kim, S. Y. (2012). Transactions: Deconstructive features of
headdress found in Jean Paul Gaultier's collection. Journal
of the Korean Society of Clothing and Textiles, 36(5), 489-500.
doi:10.5850/JKSCT.2012.36.5.489

— 137 —



SIZIHMCIXIQIE!S|X| X237 15 (2023.3)

Kim, Y. G., Shim, W. J., & Kim, C. K. (1996). A5
F2A9] 7§53 [Development trend of magnetic fluid
lubricant]. Tribology and Lubricants, 12(1), 1-5.

Lee, H-J., & Ku, Y.-S. (2020). Classification and characteristics
of augmented reality contents of fashion brands. Fashion
& Textile Research Journal, 22(3), 310-322. doi:10.5805/SFT
12020.22.3.310

Lee, H. S. (2002). What is Magnetic Fluid?. Korean Journal
of Materials Research, 12(4), 264-268. doi:10.3740/MRSK.20
02.12.4.264

Lee, N, Sung, O.,, & Kim, S. (2019). The design development
of family formal clothes using 3D virtual clothing software.
Journal of Fashion Business, 23(3), 35-50. doi:10.12940)jtb.2
019.23.3.35

Lee, S. L. (2020). Digital face design with reference to
contemporary fashion. Journal of Digital Convergence,
18(9), 363-371. doi:10.14400/JDC.2020.18.9.363

Leon Krykhtin Design Network. (n.d.). Jonathan Rayson Colemary
RCA Ferro-fluid collection. lkdesignnetwork.com. Retrieved
August 22, 2022, from https://www.lkdesignnetwork.comypro
jects/jonathan

Onefallart. (2021. December 28). CCCXI [Photograph]. Instagram.
Retrieved March 16, 2023, from https://www.instagram.com/p
JCYANWYOMS4E/

Papell, S. (1965). Low viscosity magnetic fluid obtained by
the colloidal suspension of magnetic particles. U.S. Patent
No. 3,215,572A. Virginia: United States Patent Office

Percy Lau. (n.d.). Hesperia. percylau.com. Retrieved January
15, 2023, from https://www.percylau.com/products/hesperia

Pereira, S., & Marcos, A. (2021). Post-digital fashion: The
evolution and creation cycle. ZoneModa Journal, 71-89.
doi:10.6092/issn.2611-0563/13121

Phelps, N. (2020, July 6). Giambattista Valli fall 2020
couture. Vogue Runway. Retrieved January 15, 2023, from
https://www.vogue.comyfashion-showsj/fall-2020-couture/gi
ambattista-valli

Physics Girl. (2015, October 21). Amazing! Ferrofluid + Glow
Sticks. [Video]. YouTube. Retrieved March 16, 2023, from
https://www.youtube.com/watch?v=RtBtD0_KZ9

Sachiko, K., & Minako, T. (2001). Protrude, flow. Japan Media
Arts Festival Archive. Retrieved August 22, 2022, from
http://archive.j-mediaarts.jp/en/festival/2001/digital-art-inter
active/works/05di_Protrude_Flow/

Sam.co. (2020, May 30). Collab with @talkingshell!
[Photograph]. Instagram. Retrieved March 16, 2023, from
https://www.instagram.com/p/CAyBMRDFLSN/

Sharp, N. (2020, August 28). Ferrofluid snakes. fyfluiddynamics.com.
Retrieved August 22, 2022, from hitps://fyfluiddynamics.comy
2020/08/ferrofluid-snakes/

SHOWstudio. (2021a, June 7). Live stream: Face off. showstudio.com.
Retrieved August 22, 2022, from https://www.showstudio.co
m/projects/face-off/live-stream?autoplay=1

SHOWstudio. (2021b, June 12). Collection video: Auroboros

S/S 22 womenswear. showstudio.com. Retrieved August 22,
2022, from https://www.showstudio.comy/collections/spring-s
ummer-2022/auroboros-ss22-womenswear/collection-vide
o?autoplay=1

Suh, S. (2021). Development of a 3D virtual fashion design
by applying the PO method: With a focusing on the
t-shirt design. Journal of Fashion Business, 25(5), 73-87.
doi:10.12940/jfb.2021.25.5.73

Sung, K.-S. (2009). The characteristics of headwear design
by John Galliano’s collections. Journal of Fashion Business,
134), 163-177.

Thisiscraves. (2022, Februray 19). passage [Photograph]. Instagra
m. Retrieved March 16, 2023, from https://www.instagram.co
1myp/CaIDYrtM4De/

Thomson, A. E. (2003, February 5). Fluid morphs into startling
designs, surprising MIT researchers. MIT news. Retrieved
August 22, 2022, from https://news.mit.edu/2003/ferrofluid-
0205

Williams, R. (2021, December 2). Balenciaga to launch metaverse
business unit. Business of Fashion. Retrieved April 22, 2022,
from https://www.businessoffashion.com/news/technology/b
alenciaga-to-launch-metaverse-business-unit/

Woo, M. (2015, June 17). The attraction of liquid magnets.
Science Friday. Retrieved August 22, 2022, from https://www.
sciencefriday.comyarticles/picture-of-the-week-ferrofluid/

Wy, S. H, Kang, Y. K,, Ko, Y. A, Kim, A. N,, Kim, N. E,,
Kim, C. Y., & Ko, H. S. (2013). A study on 3D virtual
clothing by utilizing digital fashion show. Journal of Korea
Multimedia Society, 16(4), 529-537. doi:10.9717/kmms.2013.
16.4.529

Yang, K.-O., & Chang, M.-S. (2011). A study on surrealistic
fair and feaddress design. Journal of the Korean Society
of Cosmetology, 17(1), 105-115.

Yoo, H., & Lee, S. Y. (2020). A study on the development
of zero-waste fashion hanbok: Focusing on virtual fitting
simulation. Journal of the Korean Society of Design
Culture, 26(4), 361-372. doi:10.18208/ksdc.2020.26.4.361

Yoo, T. S., & Kim, J. H. (1999). Geographical classification
of the world folk headdress types. Journal of the Korean
Society for Clothing Industry, 1(3), 246-251.

Yotka, S. (2022, February 13). Area spring 2022 couture.
Vogue Runway. Retrieved August 22, 2022, from https://
www.vogue.com/fashion-shows/spring-2022-couture/area/sl
ideshow/collection#13

Yun, S. J. (2019). A study on head ornament design using
3D pen drawing technique: Focusing on swallowtail and
butterfly image expression. Unpublished master’s thesis,
Ewha Womans University, Seoul.

Zemengze. (2022. Februray 9). Phagocytose [Photograph]. Instagra
m. Retrieved March 16, 2023, from https://www.instagram.co
m/p/CZwWRiEBvrjny/

— 138 —



APl Whgshe ARETFol= oXE $-83F HFY sl Rl At

Developing a Virtual Headpiece Design Applying the Image of
Ferrofluid That Reacts to Magnetic Fields

Kim, Yoo Seong - Lee, Se Lee

Master, Major in Fashion Design, The Graduate School of Ewha Womans University
Assistant Professor, Major in Fashion Design, Ewha Womans University"

Abstract

As the pandemic has turned many things into non-face-to-face, the fashion industry has rapidly produced content
using virtual reality. This study aims to explore the extension of fashion experience and examine the potential of
digital fashion by designing a virtual headpiece and creating an animated video which focused on the unique image
characteristics of ferrofluid developed based on the properties of nature. This study analyzed the literature and applied
data of science, art, and fashion, based on which it examined methods of expression by analyzing the concept and
design cases of ferrofluid and virtual headpieces. The ‘virtual headpiece AR filter’ and ‘loop animation of wearing
the headpiece’ were created by deriving the image characteristics of ferrofluid that reacts to magnetic fields in terms
of dots, lines, solids, and colors/textures. Blender was used as a 3D modeling program to design and create the headpiece,
and SparkAR was used to implement augmented reality (AR). The main conclusions obtained from the design are
as follows. First, the programs for modeling virtual headpiece was selected in terms of use and accessibility. The
modeling process ensured the possibility of implementing various textures. However, there was difficulty in expressing
all the delicate textures in implementing AR due to the limited capacity of the platform. Second, the methodological
cases of virtual headpiece design could be provided by determining the central concept based on the pattern of lines
among the image characteristics of ferrofluid. Third, virtual headpiece design seems to enable a more extended experience
beyond physical wearing of it. It would be possible to achieve design innovation by enabling the creation of designs
beyond existing limitations, including the weight of the material. Promoting virtual fashion design with such a new
attempt is expected to lead to substantial outcomes by developing a platform that satisfies the designer’s level of

creativity.

Key words : digital fashion, virtual headpiece, ferrofluid, Blender, SparkAR
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