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@A glolell Anke tlulol Al A, 9V F3b 2E FHE 2ulAEelA A%k 91451 Q.
ol IAAlEl ZIke] slofel ke Clulols AgL ko R Jlu FHlE WAt g Aow

Sk o5 7k Aoje R Avke tufolzg] 94 71 F shbs A Ak, o]F BEE Avke
oI5 5 e2Eel AT ke FE3) o] FolAaL GOk, WAl B AHAEA thF sk e 4
oftk. ] B QoA UxE HREE AR A5 AHES A AR tiRel W A
o138 4 9= DIY(Do It Yousel) A1) Fel= Pisto] lARrke 47 Al Auele A4 5 Qe

Y

N

S AQKEILA Bk DIYAIES) e ALgAZE A3 AEvlol g e AR 4 S e 5 ik
= e, gt Aol AL o]F el 5+ Gl 4n1E AFSHE MZATE T 150 W0 e
W} 7 5207k F7FaL Ik El2Eel ol i olef et WD A ERIE e} B Ekle] Sl 5

g A AFS ALGOZA HAUS 12 e ] EASE BBslo] AgA FoIF UARIS A

AT W A0 Rk Z7HSha Qek 1eluh 719 APk RN AL ol Tl AL
xm A4 obFoli, Do} e viRluse] TS o} S 71BAR) 31 A|4o] gl A
Aol Fotab |7t of L, A4 2] o] 44 sho} Alefo] ofzlrhs walo] itk webd, B At
15 9 el Holel] ARl A|4jo] gl Ak AHAEE 47 HEB 5 G, A8 Fol Elet
Q) RS PR A T AL S Tt 2ol Ak A, il aE e Z)E A Y
2 2g3)0] Qb ALgAEo] 47 Aok TARIoE AEA AR S Adeh Wi E Adst B,
P1o] BALR 71k A ZES BEH O] BAEE AW, Ay A2 oM AE
of AAB| 29 52 she BBk SRS PAsH P ALK, A, H5lEeo] £ sjel
M A 8 BERo] AR o] 298 TAR 4 G PUE AV, £, 7 2
% 3 ¥ LED A7 5% B3] A4 1 Af2e Brdo] sbsd Ay Au AL
ARSSIc) A, A Selel chb 58 IS} 5 Adkeba, AAEE Aalsic

0{|

il

N

flo o

ri

FA  AA Holg TR, Bl AER, Etextle, A WjEE, BB 2w

ojo] = B AXE 20199 thetul= wSHe) Sk At ehe] 2]S ol 23 991 (NRF-2019S1A5A2A03047376).
+ A1 A=} 7187, khyerim @sookmyung.ac.kr
A 2022d 99 79, FAHEEHSY: 20229 108 14, AAFEL: 2022 118 299
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[.A4 &
MRS QL BEEE Al gk 5

7F 4 gAY 7)ee] ddE Qs A}%—X} ?‘0%
3 tARlel gk #4lo] F7kstal AthlLee et al.,
2017). 53], AAIRke] 2ol sEAER (lifestyle) 7 3

S5 FastA WA= MZAIH7E A1) F50
w2 2HA, TiQ1S] HEE wkedsh StEE sjAo]
24338 11 ITKLee, 2020). -5 (Gucci)2] DIY(Do
It Yourself), 5+©] H]%&(Louis Vuitton)2] #1o¢o] 7|
2Eulo]d Al A~El(runaway customizing system)
slo]ol= B &= (high-end brands)el| X %= o)1 3t 7}
Q 2EE g el FE3IGeH, ofr]thA(Adidas)
© vlolotttAMiAdidasyE Sl HQl BHEE
AR AR A 2EE 58 TH(Kim, 2019b). A
2 vldo|E(big data)®} Al(Artificial Intelligence)
7]%_0/] HLT:J—.CL o]a—]fﬂ- ul- ’6:] HH])\/] 7<<lo]
AeE 7FsstAl shd, s JEl FelelXe] 1T
(Information Technology) 71& &5 &3t 791 9
9 Anla A oS gl Aol thPark,
2022). AREAF ol HARIS SHEE »H*H 7}

A ;A Ael EAJS AEs= T)RIIA 7H

ARGARZ} AREL] HARRIFE At 3ol A
sh= A=Al F382 Tkl O*JOM(Byun et
al., 2006). AH&AF ol HApelE Al gl 75
A Zoa gAY 275 gl W stod
Arkst7] wizol] AREARe] AN E A o)
FHoRr ggd Wk olu2} (Kim et al,, 2021),
7]—’t4 A A AkSlel A sk tiRke] Ao
4 AnE g Hg-E o], HES A
210](Damodaran, 1996) #|<7}s3F Ak

2~
T
oleba ¥ 4 gl

r1r

m{n

R
o

sl Aelel 7 W A 2EY 715 o

HY 7lss 2 AvkE 95 ARl SuE =
7= Ao® HEStHAn & Lim, 2020). 73tk
7122 AMAL iy AntE OF AlEE oo
Y(Arduino), HE|YE(Lilypad) T HIURE=
(mainboard)®l] AMEAF7} 214 T (coding)S 3Nk
S22 (An & Lim, 2020; Ko, 2017), Zol #3t
71% A2lo] HESAY AAp1719] ARGl 5
SFA] g AREAR= AllAte] Fojétr] ok
olgfdt e Hesl] 98 £ Aol
7% AR R EE YA A4 HESE g
Bl 25 E Agkela, ZYol Ta gl |
2 7hEsk o Mg Foldy AR wiry
(fabric)ys & FHHZ A8tz ol 2 A
oA ARk BIAERY 3|REE AT, MR Fol
Adew Adso] Sl 715 AR 2 EelA
AAE AR A= gAsty, 2ss gaekd
T2 WiellA AT AR RS vt ¢

=

¢

2B JREE FRlshs WS AR AE ol
gato] AlA T BAE Fal Aw B d9dE
2 sk W, da fel AR BEE =™
Y (printing)sh= W, A4 AR AR 7L
2 A 9o FAeks W soR JEEH
(Park, 2014). 1 & ZRE] W 25 7o F Aw)
E gAds AFehs A7 v BaESgle
U Jung & Lee, 2018; Kim et al., 2016; Lee & Kim,

2020; Park & Kim, 2019;) #|%] T HAS %?‘&
2mbE EAERY Al il et A= vl

WA THCho et al,, 2015; Lee et al., 2020). 7]
o AE == BAE g9aeR] IEEs T 4
7], ME7|9 A& Aol 87He nE A
gato] AFHER ARRALY] S Vo] 9
Sol, W 2] 43 3] AL dgl
AL E4A) 9AEd S Aol tha
o]HtHByun et al., 2006).

Wb B AT B AEAPE 4 A
o) Vs Bhes, Wi A5k BT apesiy) &



A8 el BBl SR A A dee A el Ak

gt Ax/g Hre gl 9 ARPES Albst
12} g} BlEAERl s 2 2)7](frame loom)

A7 e EHT 9o} AASl Vol 4l

o )% vk, e FHANE B4 gl
SelEm AT & Qo) B AT A% FH
ol B0l Bk gk mebd, B Ael §

2]
= =

- il .

S8 AR rE o] &8 tRRlE AAstaL, &
=

Al B AAIES @7 Al_kskaat ik

i }'ﬂ
e
O

g tele wgE Al BEY A =)
ol s, BEaENE Ed A6 o
B2Ele) Hole] el By, el Rk
7h A= 2whe el A Abeel dhal %
AR

A, AHaA Bold AEA ARy A 2
28 Az ZAY A7), Fol 28, MElEeo]
%5 sl dstel ZAbsti, ARA due
o Y ens P

A, Bl Ee Z1E ol AR At
GEESE D CE S SR
& AFg e UaEl SR A S Agkeky
HEd, ARgATE B ATelA] ARk A

&
Sgalo] ere A Auee A 5

TollA Al BB FREE
o o AlAlEE AlFele] BB 32
o] A& 7k W A AEA sjree] g
& Askstaal gk

L
2
fz
2

1. MI|MEE EIt

AREAL old A sjEEe] HAe HA
& 7 7](CMT-SR1000N; Chang Min Tech)E A
3o four-point probe HOZ FHsIATE 4 A&
73 s e] WA 570 o] e A= T AR
M 54 5, 1 Faks ARSI A
vy AEEE v AR (DS AHES
o Ak

AR (D)lA o2 A71AEE(S/em), RS
A Qecm), 182 d= ATA dEB FA

(cm)E 7|3t}

2. MEF F& ot

ARgAE Fold Amd dBelo] Ag 4
7H= Kim et al.(2020)9] AHHS A W3 ato]
Z4slgith. W% & $2%(BS-21; JEIO TECH
Co)E AH&ete] 10mpme] HEE 25T2 25
A 3017t AlERS: 13] AlEt e Siglom, & 33
HHE AEEIGITE AERE A sjrele 40T
A 24A17F 7AZ3}19] four-point probe O Z 7]

Awws Sssion, AE M3t nluate] 33
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AR @0l R 33] WhE AlEE 0] A7)
T (Slem), Ry AE Ao A7IAEE(S/em)E

ofm g},

AdiRlEelA AeIA2] e T3] = <
o] TidelA Hloju, AlE sk sk
ool HIE €] (identity) = LFER3L QITH“Fashion and
T, 2021). 282} 7i71Q12] FH3E vkedsh A&
el gt 12jo] AXHA, A FE Al
A oheFst AXERRo] Y (customizing) HEF] &
A5kl Qlth(lee, 2020). o)#1d ShES WA W=
Y2 5 e(fashion business model)> =LA Ho|H
WA T Q) e AlE AR 2nR) Al
2ol A4 Fojsh= DY AlFC 2 BRe = k.

HA], ICT (Information & Communication Technology)
75 Ggste] M)l 9EH AES Algehs o

HjZ=Y2 2de go]E el Al 48 7Hte R

ek AES Adste] AlFehs An| 2 Aol
(Bae, 2022). m)=r2] AE]X] ) A(Stitch Fix)= Hlo]
B 247 eAsS B8 ofF aER, 1
A= I o5 etabr] Sl Al 2,
A A el AeR ] A dHgel| ok o

olBlE At o5 7IRkeR JfQlo] AdFshs

1

lo

wj

2ER O] SFAIES FHETHHeo, 2021). U]
A2 BTl ZZ A (Pro-Specs)2] APHE
S (Smart Fit)g:> 27HAE S8l Anlate] o Ale]=
= AldsHAl Sdsto] AAke] AlE T 7P AR
o Afo] =9 AFES FHEATE A REH A
28 Ak olvhPark, 2022).

o R, Anat A4 Ao Fojsh= DIY
AMu|ae] Aol 7]RA R AwEE A%
24, e, A 55 2HRF A4 AxER)
o] & F Sl FHIE o]FoH A= A
DIY’E 53 =4, 71, YES ] (knitwear)2] 37}
2 FHag]ell DIY ARIAS Agska glom,
FE A 2Ewto] e V& Al 2nAE st
= ojUAe FkstaL oyl FEe A4 9 A
215 A% AdEE 5 Qlth Uol7|(Nike) 2] Lol7]
Hlo] f-(Nike By You)'AlE]|=E= AH|R} 7]E9
o]AAlO]3Z ¥ 20(Escape Run 2.0), oo} #A
90(Air Max 90), 9% U(Waffle One), oo A
97(Air Max 97), oo} 32 €l(Air Force One) A&
O AFARL A QA A AAlE ALERE
o] = qlol, A4l N FHel s A
of shpERl AEE AR wEo] 7YE Atk
LFQLG Fashion)®] #7AAF Eg}o] L 2(Tribons) |
Mz~ B (Shirtspector)=  HJE|oJE| S nlFO R

2A5E gkl ARE 7|FoE LH|Rel|A FH
Askg Alo|=5 FHsta, aHApL dd, e,

5 gl TEHY FAE Q1] Hae] u
Al A Adgste] ERlIvke] M= olo]dEIEE RE

o

2]
= 7 3 AR SRR AMIAE Aleska itk
I

il

o

=
4e FFAND 5 U O bk e 2w
Q¢} 5

T e T Vlede] HEs
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2. ju|AE2|E S M7 oflsa HAEKY
=0t 71 =50H 54

[

oA AHE vk-3h-2~(Bauhaus) o4 9] 2]
Z HE 2041719 M2 e 5] TS
ol ou|#] FA1e] 3]3HAQ1 e AE oA B
ofuf A= xst ARE ARETE A=
Azt gt A= 12E Eder)r] AR
, ol ek AER A= 7RIS T3 F Aol
S A=A Hel, Ax] AR Feds I
= AZI7F H0TKPark, 1990). ©1F 1960LﬂEH°ﬂ
o2y HIAEZE T At Tl A
£ HRTh FoFQl o FxE WA, Ad-fel
gk A= oA Q1A o] ggo] dojut Tk
gt 713t A
(Kim, 2009). Uﬂﬂl sh=ro] A well =3k A7kl
AR AFEo] 2dH =59 v 2349S
Frehe ol FHE wHsty glon, 53] ©
o] HuAEgE 7Y
<=, A= Foll oA & A
TAE Fdshs 534
= 2] #al Uch(Lee et al, 2011).

U BIAER Aol FHagke] whel, At
FHE shs woll 7k gaERd Fopo] A Q1
gE5o] sojutar qlom, 53] BlAErd ) g
A 7oz, AulE 915k A5 AlXst
At w5 MHIAE Algshe 3] Alo] St
&L It} (Kim et al., 2018). Kim et al.(2018)2] ¢
To| wEw, o]g]st BlAEr Hofo] AR 3
A T YAEY ot 7 FEeld 543
F ke o gl FAv el g Ed=E
AR sk Qlek YIAER Fokd] 191 79 W

Hg A3 el F5S gofsks QAR B

&

|

e
rj.\)t
=
=)
My
1o
ok
O
1
o

gt

k= 4971 26%= e ™, AF -
2 Eesls e Fv g 9 o] oA
Qlo] 39%%2 71 =A YEFSHTHKim et al,, 2018).
o]X Y BAERY Fofoll M TARI 9 A% 7
| A2 AR Rolstar, 7iQ1e] FH gk sk
AL AL B3 WIS Ao ] E
QA eto] BRI S] oA 5 ks
o=z ik 9 dlo] S~ (one-day class), H4F
7 S WE ololHE F8-3 191 719 Tl

F7heka ik,

-

Y

I
]
(o}

jur}

(e}
q4E&

3 HIAERI 22T HSE
WL Al 24

ADLE EIAERY

IT 718 disste] Fow Ao A vlsdt
HAE 7)o o] goto] o] FolA o] H=A
& 24 (high-technology) 2} E1~EF TjzlQ1e] H&
S A|E3F AntE B AEF (smart textile)2] 7Eko]
o] %] 7] A& THKim & Chung, 2013). T3,
Song(2018)°] Aol m=m, AAAIES] o Fat
A MRS 7H= AR A (Etextile)7F 2] E-
o5 AAE dolelE AntE Algel FosH 4
G Qo Aol A s HEAR A
A A, A R
AA, A taEde] 5o FeE AxF A
Aol o] Foxa itk AmfE EAER]
(smart textile)> ©]2]8t WA} Ao wdE He
2, 499 M9 A7 JS EAlo 7FA1
KeH, A, A, AE T AN A 24,
3=, AX & /NEe AojthPark, 2014; Quinn,
2010). APFE BElAE} 9] Q1E] PE] H (interactive)©l
AREE = S FE LED 27, 2904, AlA, A
573 AF 5ol $UthKim & Jung, 2013).

Kim(20192)¢] A7l W=, E-textile ©E}
A A FRel et A8 24, xHAe, 95T
HAdH JA 72E FRE 5 vk olFelA

l

74
Jlnt
N

Iy
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(knitting) 7]@——5 FE AE 27 99 =
AR, 2B A (stitch) 71 e EFSE A
oA yepdth WA, Ax 7N 28
25 AE el A AlEE AFTe A
22K Khoshneviss et al., 2013)2] Handwoven White
LED Display’} It} ¢ 2HE2 HAEN] 3|2 %
5 d8k= I=A A} LED array, A4 (sensor)E
P delA Hm A3 A A Zsto] A&l
A SHE =T YRR A dugo)tt
(Pailes-Friedman, R., 2016). & 7| 283 g~
B Yiitel]] A9AE A AllEE TRkl
#1%] #(Design Research Lab)2] UHCI(Universal Home
Control Interfaces) ZZHEo|A W3t Cushion
pressure sensors®] U wzo] gltk ¥ A~EJA|
(tuck-Stitch) U 7W& &-83)A 2719 Az 28
o7 W& s W AT AE I U"ste] &+
g9 3xkd B FAska, Sl ofHe A
A Aol A= ARE ERE W 2930 2
& A7t B S iﬂf‘] IREE YE =
2] el st g
gato] 2= 2l x%x]—ﬂi_,_ Zgshs 7
ol BAE SR E T AbERE Rachel
Freire2] Second Skin 2= #E  Sophia Brueckner$}
#2+et Embodisuit 22 A E7} Qlvk 7 AE BT
2EYAAG0] Q= ARA JAE 7 2%
SHA A= flell TREE 5, s 2] 9 BAlE
gl ALk ﬂx—t@}L AR fres 483 9
& 2 EER](prototype)= AlZFSFSATH (Freire et al.,
2017). Grant(2010):= A+ 9 ~E|A S F3f A=
Aol J2eE Tt 54 S 2 AAo] 7t
53 Secret keeper glovesE A215}T] &£ A4
A (gesture)ol]l W} AEEZ0] 7S 537,
23A, LED, A4 2 A$AE ddshs IE2%
5 et And AS 289 AEel AEA
7IWor o]F At flol TStk

[0
f
oX
o9,
o
il
~
Rl

V. E]]/k]:/].cfl :Q;IL_E_ 7‘4%—%11‘
At el AxA e S

1. MEM D28 JjeE 2[5t Efn|AER|
71" A ADIE HAEKY =2

D Ho=Ez] A=

2 Ao "EAEYE Axab] fg 7]
AR Alm=2A 2yl 47], &, WA 9 BARE
AbgEtgom, At AUst 138S 7Fsset
ke ARl AuE Fol AH, BEEe],
2 vhas 7 ARS8 tHFigure 1). 9] 27
© A Y] WS ekl AANE Hol 1A
713 SIAREE o] &ato] AES AAshs (Fdet
W O] A7) 2 (Seo, 2019), - AToME= Lol 7
AME Ao} ARgEhs Bl AER] ¥ 2 A5
ARgEFSI oM, 21719 A7]% 36em x 43em ARO]
Zolt}, 2 Aelr= AAR AlF HAF A4 18
T WAE f\k‘lﬁ}"ﬂ om, kR dHE Yt
AR 2 E7F 7Y BGS HolT| ASH ekl
Zlola dke élu‘é Bk )
Z Upkst Aoz ALEEI
ALE A e} ofwo] Fof H1E1~E}°lb‘r
ARgste] AFEE) olelE A, e A
dol Fee w ARgshs =R, 2 Aelx
B Yol s2eE IR A %
3 A& BARE wet SIAF obefel] 7571 f1E) AL
gapaleh mEgh 2 ArellA AAk= 191219 BA

P
e
2o
L 5
ﬂ? o
e

rSi'

F_t., =

T
forle ﬂojz_?:

Figure 1. EjZ|AER| A=: (A) =&Y =7[;
(B) ol A=; (C) HEIE=tol; (D) =5 (B) THuls;
(F) HAF & 2AE (G) 711,
Photographed by the author. (June 16, 2022).
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A1 oly BEkel AZEg Hue A e A el A

o

pi

Table 1. M= =2 JHYUS 25 fu|AER] M2 A MHFAE,

2) 2viE "2eld Qg

el

Aty 3 ATl

Agto] FPsd Aw Fuele

iz AR
%o AhE Aol ABohs Beliee &
=Y 27 36cm  43cm
Tl A): 715 Whandmade (https://smartstore.naver.com/kettenblume)
ZAF A4 A wA} BASIC 183 No.351 (90m)
Cotton 100%
73} Weight 80+3g/90m
#71: °F 1.5mm
Tl %): Weaving Shop (https://www.weavingshop.co.kr/index.html)
HAL 183 (90m)
Cotton 100%
Weight 80+3g/90m
P FHi%]: Weaving Shop (https://www.weavingshop.co.kr/index.html)
Hera Wool Luxury Yarn (32AH
Pure Wool 85%. AJA 15%
Weight 453g/110m
T AL e =]
R
T4 vhs Ato]=: 7em
ol A: 71525 handmade (https://smartstore.naver.com/kettenblume)
&5 MRt AR 18T wAME E8sigle H= 374 wiEl"] &rie] CR2032 HE]
B, o) BE9 e RS el £ alg gRal, W Feld e 19 2
2 vk oF 7am Abo] =S ARESISITE AR 20, = 20 5 208 d sjBe

3o 181l Hzrme) Fe] Al Feig A

fom AgaT B A

3mm Ato] =2 291 LEDE
AMESISITE 29 LED W AREAF Foid A=
3 dBeg Ae] Age Wy thole =, Aa
7h=thsk ¥o] glo] A=A ﬁHEFJ 9ol mxpA o

a= =
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Q14 dElels AR RS

oAl AlE-E CR2032
SN 71 A

FAs] 95, AntE BlAER] AR o] A} LED Zdtel7] 52 7hast 5|25 Fas]e] 4
T Qe AEA A, v ZAA g, F45 ghofeh ok, 2 Aol AREAR i A
2y @5 ARSEISIth 9 LED A5 #E g dEge] e EHE 4 A
?S‘M sjue] yio] sl2we] golts sl T2 ) g8l 25 A O3S ARgelginh &
A5 HalgithFigure 2). 2 ATlA ALE- & Au g3l wEe 2y +23) 2 781
AEA AL Al A~ ARA AS AL A% = yte] Asle §]EC4 ¥l 7t
£519 oM, 1 inch(245 cm) ° 083Q2 AFE 7} Adsto] gtAo] Thsete s

Figure 2. A0LE SIAEIY M2: (A) Lamjc Al vlE{2]
&of; (B) CR2032 3v 3ol uje{z]; (C) 3mm 2 LED; (D)
BE AYSE; (B HEM A
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Table 2. M mjEE] IS 2|5 A0lE HAEY Y2 L HFAE.
A AR
Stainless Medium Conductive Thread-3 ply
A A #71: 0.25mm
v = 1 inch / 0.83Q

| ZA): adafruit
Cool White 3mm LED
447 DC 3.0-32V
LED 445 20mA
8-7]: 6000~8000mcd
AH|ZAL: OEM
Lithium Coin cell battery
Al & (Chemical): Lithium
“dH(Voltage): 3.0V
HE] 2] 8-2H(Capacity): 225mAh
AFo]#(Size): CR2032
2174 (Diameter): 20mm
FAl(Weight): 3.0g
LilyPad Coin Cell Battery Holder - CR2032
87 wiElg]: CrR2032 F1A wiElE]

HielE] & Afo]%: 20mm
A ZAL: Sparkfun

3) HE2~EE &8st 7|& 24 74 ¥ FolM= F2 9 FHE AXE ] ¢

2 AT AT B Az Al P4 g 3l A8t
HAE S8 ST E, A, 9 7T, 4 Q@ 549 ¢4
SET T I e re 28 ool A Slel S F kol

6)) Hz ol HZo 29 549 sgUHor, Ay W HEZAR 7zl

HA ArLe} QAL B 2R wAlEle] oHEh= xe] A7E W17 S8l AHEshs 7ol
7Ho®, gurEg9) 7} 1%3@ otk ok fruke A5 Ryujgte] Fylgel wkel Az
(Figure 3 (A). & Aelxl= B4 7S 72 AMgst 2 WH3le}l A 3= E 4= QIUKFigure 3 (B)
gom Wxs dslA AZedct B4 38 7Y (Seo, 2019). ¥ ATelM= BIAEY 325 &
o7, S E(Figure 3 (B), A (Figure 3 (C), ¥ ol A k3] LAY, FE 9 Alel9] w3t
(Figure 3 (D)) 7= &E3lo] Hds 28T + ot = W=7 S8l 7IRS ARSEelt

Jr?i T JMLE:E‘%ECWE - Hel 4 Alll!!!.lll Blll. lll ¢
AR T2 Fol FEE vheoE & 75‘ } 23]

S 8 A BAA S HFigure 3 (D).
oS AlgEle] FEE wk

mln

A o= A, SAL

d

2 AGAE 258 QAR IRl RFEE TE &

TS AL 25 S FEE TS wHeR

ddstA Fo] oleth w9l 7oz st

Zofli= ulEA] 77 9o HAL 1t 9Hlsle] 2 Figure 3. BjE|AE2|9| 7|2 == (A) 7t24; (B) &2lE;
o (©) ArM; (D) =He; (B); =24

g FZFo] HFo|X UrE pPAIY B o Photographed by the author. (June 18, 2022).



A8 el BB Smes Hea Ay due b el Akl

2. EIAEIY S22 H|Ot

D 29137} g Bzetel Fzw

goER) S2E T ok, 43 W )
EEE ATA fBves Adsta trelA on)
5 E45ISITh <Figure 4 (A)> 134 el A
T UN7F A2E It FEje] AY sjzkolr,
<Figure 4 (B)>i= =4 Aol fxkel e #14
= ATA gugolt)t ArE HATA Hrale
AA7E AE8E He AR, A4S dAskE
ofentks 7] wiel HaAklA SHelr= oy
7} ik

T4, 42 525 LED /et 917o) e A
2o A4 ko Qe w)e) B B4
E R % 9k olst W), 3 Hz: 4%
o A7k SRHOR AU 7} LEDS) B
7} e Aol ok wd, A B A4,
LED, #1410 shte dse] govs, 43 o
4¥l LEDE % sh}el LEDEI: A1%5eh4 ghowt
L) LEDSIE #o] XA gherhs w3de] 9)
THKorea Educational Broadcasting System[EBS], 2020).
wep B TE LED 58 ARy dnee] 3
§ A, 99 S22 B

-

Figure 4. (A) =& 3|2 x; (B) Z-2lAloll H=M A S AlEst
MM mjEg,
Photographed by the author. (June 16, 2022).

<Figure 5 (B)>9] HEA 1S 11464 V)
o AT 2707} A E WHIE S (Figure 5 (A)S
A S ARgsto] A& adl& Fd 2o
7, 3|z7t Ax flell vz A gEo] Q7] wiel

A A% 2947} 4F EHel] w9
ol Itk Wby, HREE A% 0 BYEA 48
& A, gl e 2ES 49E v, B
o tleke owhe A7 ARA e AR
F ol

“t e

Figure 5. (A) W32 5; (B) 4 ZEE 7|2 HZE 2 sj=2],
Photographed by the author. (June 16, 2022).

mebA 2 ATelM s BaE SRS X
Bfd ol A=A A ARste] et el
ANFres T 2lew s, offst o
2B B2 Qe Aes AR sjRee
2 AoJsih 3 2 Aol ARt e
A B A A, BAE] SRR 2 e
gl A s ARdoR o £ JUEE
2B SRS TR BAE FElR Al]bsha,
olF 8% WEI AAIES ALtk

2 Ao HAER
= H2E Fzre] Tl ZARS A6
ok ATelA ke BAEl SR
<Figure 6 (A)>$} o] A#] 17he] A7 37171
d7 dde 722 sk

ne
=
q -{E

G
o
1. b—@\}\;A ED2

Eren Epa
hLes)

W
-———d’ C}——-_ .
Figure 6. (A) 29|x|7} gl= =AEY 3= E; (B) A9%|7}
gle "AEIY 3|20} FoEl MM mjHz]of C|XjQl mAT
Captured by the author. (June 20, 2022).

2) 2937k gl H2Ed sz
B oo AFER) Yl ks t)R}el o)

A8 o1 iy el xﬂz@ 5 Eg
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Adket A3k <Figue 7 B9 Lk <Fgue 7 of, AHAPE e W02 S48 5 gt AL
W= AA hell A7 3/7F A28 FE B4 Foly ArA dpg ZREER] 555 A

SzEw, guasele] 0ol JPe Bed W Zst Avks <Table 33 Lk,
2SS A Uil A4S 5 Sl HARIelh 3L 5L A9A7F 9l HAE dREe
% 525 Aol A7e] ot o]z} ik,
e b whebA, L3t SLS A ol =t BliE whe
= L 09 &3 A B R ALSAE 47 TR @ 5

TE{ T T T ek

Lm, L 3L-18, 3L-3S, 6L-1S= 29137k 9l el sEkel
Aere, AvA A% e 23 gl Feo A
O b 31 o Sorel Mt alesiol el aaga A7} ) TS AEL) s )
Captured by the author. (June 20, 2022). o] LED A8} 1709] whel A20)x]= Akolsh el s
3. AFRA} 2018 MEM mE2| =2 EE Bt 3|2 ol o] & wiRe 2, LED A 3749
Tt OFol BT shte] Awa o] A=l g,
o] AmY Ag BA ke Aeel F2A ol
D) AR By duA Ang zeeele 7ol A9AF A Feg OA”l RARS
A7) 2% g bl mAe Aok}, ATA Az vk mol Aojx] stk
& Aol AL HrEt Fres 483t = owael g s A7 BHe owsle

Table 3. ALE%L EHojd MY mjEz] =2 EEQe MY 2L Y Ol RAE,

AE LED 7l I Rl BALE
3L 370 - ey -1
i T
sL 571 - 1%
Lgt-
@
3L-1S 37 1 single switch . i
gle switc =t la T oo
e () |
+ 2 LED1 ~a LEDZ PR F: C 1
. . & & & e 9 9
3 single switches T T
L- 7 e P
3L-38 4 (connected in parallel) ismm i......, 'J’m. T T :D—z
M@_&s
6L-1S 67\ 1 single switch Ezr‘m‘rg B g B g
8 |

Captured by the author. (June 22, 2022).
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2927 A S A
E5 ofhe] ks @A FUE ahdele WA
o] (OF7 A A AR FAs 15 st
o] ALA A7 BE mo] A9x]9} B=E 5= 9]
T S HARISITE 9] HAR] B
Hel 9 A91R= g
witel] @ A91x]9] ks ahAl frk wEbA,
] F3 glolet shdte] A o7 15 A%
¥ AN A GESA =W AR (=7
LED A79] ()=o] d4=le] 371¢] LED -]
T Bo] 5o oA Hi= FHQ| vaRleth
3L-38% 3L-189] §-8°0%, 3709 /i ~91A
= WEE dd9 gael sz otk B9 o]
7 AmA Az AR 3709 5 29127
Z¥zke] LED A2 /M A9x]9] 98-S sh=
Al BAEE A AlRkskgick Z42ke] LED A
T OFel ddE Axy Az 3d A9
HhEEo] TP A91AE el on, sl
A9 = AR A% S #A 4 %1
Aoz HAL 12 Ut ¢ txel nal
of W=, 9] 3 AQA7 BHOoR 1% ¢
Wk e A HE5E A9, AX (534 @
g T okl 290X 9} AdE LED A9 (OF
4ol Hof Fo] Foj e Hr.
6L-1S= shke] el A91%)7F ARl 3L-1SE
atof, ofe] )] FX apd A91H7}F she)
A9 qeE sk F|Zoth 9] vl
Loof| wh=, Z47be] mkel A9 A &
shcte] f1Agk v Y A9 9 HEAe
, A9 Fe] LED A7 ()F3} Ao
Aol Ho] S et elelt MA9 (o)
23} AAEE ATA AL HAo] ofd FAFk
T Y 7oR fpstal, Akt sl 9
15k g 2] 3k A9A)7F shuke] T A9
= Fths Ae 1EEls W, oS fdst
o 295 AR srE uiite] e &

O

o

il
R

f

I~
=

Ll-ﬂ

r
1> 18 op
l>

; %;‘;rrm

12
Ruiii) rSL'

oft

2) AMEAL ey A jueY Za ekl
A=

B Ao AE 5% AR RAEE uigho

TREEE thet 2ol Alstlt

() 2937F §ie g92Eld sze A8 -
370 LED A2 AFE-EF TIRQ1

=

=

B ~Ee] 7IHES &85 Yiapgelr] Aw
d s Fgst] AE Ui MAREEE T
3k, 3709 LED A5 &3t A e =

ZEER]S AlAsith

Figure 8. 3L Z2EELY: (A) 72 M(H=)7|%H;
(B) F=2}7[%; (C) AMMZIE.
Photographed by the author. (June 22, 2022).

CAR] A= g) A vhselrl TR EES]S o]
dab7] 455, 9 AEA Hug] sidy ozl
£ vlwsh 798 o5 ZrhFigure 9).

Figure 9. 3L =2 EEY: (A) =M mjE2|9l C|xjel
DAz (B) MM mjEge| SiH,
Photographed by the author. (June 22, 2022).

7 AEA e ZREESIME 7ERA, 4
g AR 7IE ARSSk] Al Bk 59
t}h B AEA A8l WAL B ko] A9 oH
A ARAZE theksl 7S dg-ste] flshs Tt

A% THY & Ak AR A B, i
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IFTE HIAEY BEAE dof A gormz
ol JREE RIS de (H=el ddd A=
A A3t Fe A" AEA Aol Mz A
OF HAA GEF: Foldof givh Eg AR
R Alshs AR A Add AdER AF
L]ojof dit), o] FFollA A Mol HE &
ol F-AKfloating yarn)e] FElZ AAl =E=HW
upel O3] T4 FRo] SAdEAY, o] &
A 4 Qeu ol AE U A oR 1
A= Zlo] dQslth olF fste], AEA A
<Figure 9 (A)>2] tjAll WAE QL o] AR]la)
ok Al FEE AR HAS TR FEHE
EHe =EF3he 3lo] ohd, HAF el &hs]
wjdsto e, AAL o S dE A 3 S0
ubx] g &2 AARE SHEES ity 1 4
3} <Figure 9 (A)>2] X072 ¥AIE F2 %
/ﬂ /\1_0_ x%_ll:_/ﬂ gﬂﬁ?)gq EU:]_QE }_%Qx] 0}5_7
A5 el e8] A= AT (Figure 9 (B)).
AHE-E 3mm 2% LED A7-2] ()53 ()52 gF
S Hog o]Folx] glorg ATA A= oWt
ol 719 Yo HA A7t A ek olw
LED’ﬂ‘_rLgl = AEe A7 55 HlEA
7S 15 B2 AT AS ARES)
o] WU QA HH o7 QHsjjof 3L}, 9 785*3 5]
B WZe] A9, wlE g S 9] 29X onfoff
7} 7Fss e, viEe] S iﬂ%]—g on 314
LED Z-7} light on AFEl7} HC(Figure 8).
Q) 2927} Yl UAE SRR A8 -
571] LED A5 ARM-SF txQl

I

P

Figure 10. 5L =2 EEL: (A) =M mjE=2l9| C|xjel
BAlZ; (B) MEA ziE2(switch off); (C) ME=A
ol 22| (switch on).

Photographed by the author. (June 22, 2022).

2 570¢] LED A& -3¢
o A4 dpy TREESS ARl 7k
= ARgato] Thekst 4
=5 %‘—%2‘# 571¢] LED A7-5 F&38
& Aol Al

.
wel 2918 Mg U]

AEA AL BEH] A7 el AR
g s, % 1N Feate] Fx Feo
290 YR ARy Aue TzEeele A
“al5ir}Figure 1)

Figure 11. 3L-1S ZZ EELQ: (A) MM z E2(switch off);
(B) M=A = =2i(switch on).
Photographed by the author. (June 22, 2022).

9 AwA Anee AR Am wE 2 g
A% el sl A A2 998 B

she7) ahd LED Aol £o] 5o 23 (Figure 11
B), F=E FA7} ATA] A7 QHs FHztho)
HESHA ghom LED 170 o] AXES A%
15 Ch(Figure 11 (A)).

Figure 12. 3L-1S =2 EELY: (A) 3L-1S ME<| |z}l
DAZ; (B) 3L-1S MEe| 5w,
Photographed by the author. (June 22, 2022).
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S PERSE D BERTIE SR
Be wEg 2] 2927} on AHGME, 5
o} gAow oSt Fo] HFEEA okow
LED 27 off AelE A8k Aol B

13k, LED 79 (057} 449 )& 42

= AeA] Ao] A&z o7 olol4 QA ¢kal B
oA Sl e & 5 UTHFigure 12 (A)). LED
A7) =7 A= e A AE s F
o} A9 ()= AAE o] Q= AEA A= v
£ FAgo] wdbon W7yl 327 WA LED
Aol Bo] Eoj o) "ok o)Ay AR/t 52
AT 4] Fhs Bol 29X E AT & U=
= 325 7793k, 3k 7PN vEhs £

gHlol] ~9129] 75-& Fofate] A9AE 643}
ek AEA AL 258 ol g Ah FHE
wSo] Ax7 mol e AElolEA A8 HAGR

itk o8l FABH: ol fi 291A
g Sh I selo] see) ey Az 9
o ATl A 2 R o) Slarol
@ 2917k Qe BEe gz Ag -
wel 2918 AL TRl S8

Figure 13. 6L-1S ZZ2 EER]: (A) 6L-1S2| Clxlel RAIL; (B)
6L-1S 4Z (switch off); (C) 6L-1S MZ (switch on).
Photographed by the author. (June 22, 2022).

<Figure 13> LED A7 679} 3 el 9]
Az PR ATA SRee] TEeslo|, 9]
T2 EERRIIME LED A9 ()= 92y A%

3 wlelo)gls H]—\:L;.ﬂ
=W LED AT 67l 25 Light on “JEI7} Hrt
(Figure 13 (O)). 33} abhe] ~ 902 Fej7h B
X Y] PEE A Aoz A9 3t
o] Ao WolA, 22 BAIU rlAlE A3 e
o] 77sHA P%GFE} oJAH & ATrelA] Ak
Tzl BA % } 0% ARARE FIE TR A
=12 A, “a?s & WAste] 7lQ1e] tlARl

A Sl 9 A AuE P 4 90k

6) 23R Y= YAE FRE A8 -
NE A9AE ARESE YRl

A=A A A 3l 71He E8sto] 74 =
9 29027} LED A7 el AEAoE A4
2917 FEE AR Figure 15).

9 A=A s Eelx = 22ke] LED H-9] 8t
ol Q= T2 3 A9XE F3l sid LED A7
= onjoff 3 5= QI THFigure 14). o= @ F2 A

% E§ HrY] tAR] BAES
@.’X]”]’ 2 /\-HX]E

Figure 14. 3L-38 ZZEE: (A) MM o 22|(switch off);
(B) M=A s =2l(switch 1 on); (C) ME=A ===
(switch 2 on); (D) ME=AM = E2l(switch 3 on).

7 T ) S prRrsy » v

Figure 15, 3L-36 ZZEE: (A) MM mjE=2]o] C|xiel
BAZ; (B) MEM mjEge] SiH,
Photographed by the author. (June 22, 2022).
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Table 4. AFEX &oid

=M mjEe ZzEElQ.

297} flis g2E B2 A8

SSIA7E S e SEk A8

el
3L 5L 3L-18 3L-38 6L-18
iRl T T A S A R R o 3
BAE ! P i {0 0 0O {0 T T ome e men
_ ZFEACEA) . _
Z}2 A3 A, N ’ 72 AR, . 7}Y2AFEH A,
g ey FECsA), Sty 7B ), ey
71 e THAEEA), R AEBA) R
TR R WO
A L e gl
]
2~$1A] on
ok
2~$IA] off
s

4. ARSKHEY MY miEEe| MIMEE
7|
o

2 Ao AlAtet 55o] A vjpe 22 e
BRI VA ERE =74 A= <Table 5>} At}
=7 A, 5L 6L-189] 71 =7} 3L, 3L-1S,
3L-389} Hlwste] 95k 210 FRIE Ik

LA sBeo ArHEEE ddEo] Qe
A7) A 9 AR s HoE HA AR
sEA e weh dFgFE v FoE AlEHLh
5L} 6L-18e] 1A% A2 5= 247 5709} 6
NZ, 3L, 3L-1S, 3L-38°l| vja] B o] A7}
Adwo] i, o2l e A5 Ads] st
o ofg] o] HMEA s HAHA ARgalof gk

Captured by the author. (June 22, 2022).

A TA]

AR AE o] FHor HAAA AMgshs A
= o9 A9 AHdE HA AMgshs A gon,
AxA Hrge 4 AL AaATE
SHtKOuyang & Chappell, 2008). WEFA
A Azt 5L} 6L-1SE Ao v wH A
ZH7 =, o]Z QI3 e AVHEEE
Zh= Ao 7 GAkETh

Edol2A o7 WHER JdAw 49 At
ks Ago] Zasty, WHAEEE e
o} webs], A 57HE ARRSE SLe] AR
AT 37ME AR 3Lel Hlgke] rsiglon, ~
AA7F F4E Aee AT A7 S5
6L-182] A7) AEE7} 3L-18, 3L-38°] WEte] ¥
& A gRleginh e A9AE FEE Y

—_
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A8 el BBl SR A A dee A el Ak

oAl Aoz Zg3ty] ulitell, LA 3719
ATE AFESE 3L, 3L-1S, 31382 A7|ATE B
Al, 2971 Qe 3L AV AT 7P ¢

5. ALBR} 013 MEA =2lo| HEt Hs
=7}
o

Axg By

Az, ooz 3w Al AEA He] g 2
LED W= sdatalov A & 1

ERQleld A7IAER7E st Aow vEt
(Table 5). o]:= AlE oA A djHe %
o mpo] F}e|A 1, 1= <18 <Figure 16>
o] M&A Ao wHe] &

ghsh= d/do] WAsly] wioltt. olH ek Ak
Varnaite and Katunskis(2009)2] A &I+ A3lol
2%} 570 TREES] F AlE & AVdER
W37} 7P A AL 31 ZREERIoR 3
Q1E|QIt). 3L-1SE= 3 & FHS WA AME 5

Table 5. ALEAL EHo{d MY mjEE

Figure 16, M & o} M¥ MY Mol EH: (A) M=
HHzy do| B, B) M ¥ MM Ao W,
Photographed by the author. (November 3, 2022).

o} 7o gystel AwA Ao] wre] Ae
eEZEA G HARICE, o] Z Q] MV|HAER

WsE 7P AA dehd Zlow FEn

et Aol ANHEEA AV e SL
7 6L-18T AIE Foll 717t 242t 81.8%,
774% FAskleh Teu Sekow @ Al R
WZo| AZH LED A7 ¥7] SN frelvld
Apol7F WA= stk 5L AlE 5 271
i Aske] 94918, AZ Tpgel A cherst 91
717o] Akggel whet 22 327} 3L-1S8F vl
st A or e ok, o] Qla) Mg
AT A9 T4 Aol 47 GRS 2

(<]
ek E 6189 Ay, A=A Ao

L

%
L

£ f

6. ALK} O™ M=y mE2o AME
M=

Z2EElgle| MI|M=x=(S/cm).

RA7|AEE (S/em)

BE -
A A A F
3L 138.53 62.87
5L 280.94 5091
3L-1S 50.97 48.63
3L-3S 84.78 54.50
6L-1S 263.72 59.44

Captured by the author. (June 30, 2022).
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Figure 17. 2 24M| 7|2
Mzt E| IAE,
From “Farmhouse style
coasters”. (n.d.).
https://www.thepaintedhinge.com

Figure 18. & 7|#Ho=z
H=et E] IAH.

https://www.etsy.com

From “Choose your color”. (n.d.).

Figure 19. =jx|¢{=2
7Mooz MZs E| IAE,
From “Mini quilt coffee”. (n.d.).

https://www.etsy.com

Figure 20. Square LED Coaster.
From “Smokey cocktail”. (n.d.)
https://www.smokeycocktail.in/

Figure 21. ALA &oid MEH mfEZ J|HS &26 LED E| TAEH AlME.
Photographed by the author. (June 28, 2022).

712 B E] FE(tea-coaster)i= TZA
(crochet) 717, -7-(woven) 7|, 2] %] A (patchwork)
7Y = &3l Yol XIthFigure 17, 18, 19). A
Aol |31 Q= LED BHlo] S0 9= €] 314E]
= siEEe] ohd FejAgh B ZekaE] 3 FEE
AZE 3L Qlom], 11 5 ool wiE ] WAzt
&7Fs st HFigure 20). Wb 7152] LED B| F14E
o] Tl A3 allEs] fla, B Atellx=
AR} oA A HHElE ARSEE LED B] 525
ANAFS NEErTh £ Aol /Lt LED E
FAE AR e e wA7t sk, wiE e &
U 4 LED M58 eAlo] Thseta R, thal 8o
AREEE Qe A&7 S AlEelth

LED E] I AAIE Al A, 2k ~9AE
283k vl 8 IEEE AREERloH,
90mm x 90mm, 100mm * 100mm, 110mm * 110mm
o] thekst 37)2 A28l th(Figure 21). LED E
FAES Tl o 29AE wEReH, A
elli= LED A5 1] #8131tk LED A9
OF A4E 290H 9 AAG ()Tl AF9
AR A 27 3 7HE ARgste] Fx Tk

G Ak, et see] 29147k W

732 5jel Few FAEE 2917 11e] 5ol

wold, Asbaow e B nlAg AgelE

7 kg sk Qe AN 8-S sl Ak
A

ufehA, LED ] 512:E]9] el 290X gk e

o AL w3 29137k MR AT 0%
SpeA LED A7l 2o] Holon® A=sigick

V.2 &

2 Aol AREAF el A siee
Ast] 25t YAetd SR eE Al]ksta, By
2EZE dgate] 5719 vl g AlEE S Al
AJBISATEE o] S8l & ATelA= B aEe)
718 =) 7kEA, 9, ARl 7T S AR
siglom, 53] g 7N gaEd S8 3%
Toll T FEje] A91A ARl Z-8H T
AT e Tl 92 e vt Ak

A, AFEA7E A3 ARl Azl Fofsh=

o
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A1 Aol Bzelel Bl2eg ee Ay ne A el At

el 9EY Al g An] Edse] S
e, %E}OE] Belel BEA0) s A4
5 A Amy s z g
e U AR A RS AR e
A, Ban vz HEEd 98 HEus
A AL, olF AF o] Agd Tz
ERlS Ao zM, B Aol Ake HaEh

d SRES WEeR AHARE] fshs HAR
< A2 geksA 7T F YIS Kol
Foutk 53] AE uptell A Ae) 7k 17
A S99 AR 54& Al 289 T )
4 29AE Alsle] flskar Arldel gl
= Y

AR, Ao AnA ey AlRPHe vt
gow Fix ujol A9A9 Fge Shstste]
AAHF 733 LED E] FAEE AAZOZ A
Agromm A suge] &84 9 B85S A
QFlTt. Bk, 2 Aol A AR HEA dE
g ARA Ae ol Hadow wE3AA °
ARlE SAH| kAL BiAER] BREE AE W
| eHds] T 4 Sl W, ek ARANE
HA Al i 5= =S sk AlF U

A_ratalt= Aol €7} k. g LED A
4 oE e g = Qs AAsk, Al
AFe] A7 Ere] vgts S48t v
gRlgowy el dwrd
ellA o7t St
AgollM ARt A sjHEe Setow

Al LED ¥7] 9 HEt 5 2d5] Zjoli= gl

Nlo SN mlo i-ﬂ =

o 2
A st e BAY S71E )4 W]
A 24 A3, sy el g, A7

o

N, 2913 7, Al ol ol ThE Aol
o)t S1sgitk, nebd, $4 Aol @
AN ARk TRl TS o R HEy
Auele] A o] whE As]AEEe] Wl
diet QS Agstel, FF A A
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Abstract

Accessory-based wearable smart device market is expected to expand into clothing-based forms in the future. The
development of smart clothing and smart textile products using E-Textile is steadily being carried out, but it has not
been popularized by many consumers. Therefore, this study proposes a method that allows non-experts to easily access
E-Textile by developing conductive fabrics incorporating textile circuit diagrams in the form of DIY (Do It Yourself)
products that users can directly participate in design and production. In the field of textile, sales of products and
services that can implement user-participating designs are increasing by combining customized fashion trend and
handicraft characteristics of textile, along with the rising of MZ generation pursuing the consumption to show their
individuality. The existing user-participating design in smart clothing has the disadvantage of being difficult for users
without basic coding knowledge to participate in production. Another disadvantage of the existing smart clothing is
washing, because it is hard to attach and detach electronic components. Therefore, in this work, we proposed methods
for developing a conductive fabric incorporating user-participating textile circuit diagrams that can be easily accessed
even by ordinary users who do not have expertise in coding and textile fields. First, we proposed a simple method
of fabricating conductive fabrics by utilizing the basic weaving method of tapestries. Second, we proposed a method
to implement a textile circuit into a textile using conductive yarn by utilizing basic electronic circuit diagram that
does not require coding techniques. Third, we proposed a method for implementing a switch inside the fabric by
utilizing tapestry’s loop file weaving technique and conductive yamn. In addition, we proposed a method for fabricating
a conductive fabric that can be washed repeatedly with a design that allows free attachment and detachment of electronic
components using metal snap buttons and pin LED bulbs. Finally, we proposed various applications of conductive
fabrics and produced prototypes.

Key words : user participatory design, tapestry, E-textile, conductive fabric, textile circuit diagram
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