wo 20187190502 A1 | 0K 00O O

12) 53§ ﬁé‘?#jl sl FMA FAEL
a9) AA A 4 AEA 7] é 0P OO 00 O O A

= A AL . !
@) A TN _/9\; 10) A TN IS

20184 10 € 18 ¢ (18.10.2018) \wipo | PCT WO 2018/190502 A1

(51) A E3E57F: SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
A41H 42/00 (2006.01) AGIB 5/00 (2006.01) TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

L Teeioenn v enesoy @ A (8 ) e 9l 18 5

’ ‘ W dale B3 E 93}9]). ARIPO (BW, GH, GM, KE,

21) FA=dHE: PCT/KR2018/001602 LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,

ZW), S-8F Aol (AM, AZ, BY, KG, KZ, RU, TJ, TM), 5

&9 14 ° 3]
22) FAEHd 2018 '\ 2 ¥ 6 ¥ (06.02.2018) @ (AL, AT. BE, BG. CH. CY. CZ. DE. DK, EE, ES, FL
(25) 949 o] FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
. MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
26) FAAol: Sof )

(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
(30) +AAA K, MR, NE, SN, TD, TG).
10-2017-0048024 2017 3 4 4 13 9 (13.04.2017) KR

- oy 4
71) €99 AN E 48 H T (FOUNDATION OF  °© L )
SOONGSII, UNIVERSITY INDUSTRY COOPER- — = AISEARE Ao} GHA] (2 F Al2125(3))
ATION) [KR/KR]; 06978 412 A] E2H1 A= 2 369 (7
%), Seoul (KR).

(72) &2} AFE (KIM, Joo Yong); 07949 A = A] A1
EEFUYEE 38, 107F 12035 (55, FU/&EH o)
3} E), Seoul (KR).  17] (CHOI, Min Ki); 21561 <13
Al FET YR 192, 1403F 4015 (T2 =, P2 o)
EZg&EE=19A o} E), Incheon (KR).

(74) T <l: 4 2A 3 (SONG, In-Ho); 06254 A & A 7 7
k=a! i627é 38 (A4, #HEE 5%, Seoul (KR).

S AAFT (EFEY ZA e & 7tsd RE FFY T
W dde B35 99319]): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,

(54) Title: CLOTHING-TYPE WEARABLE DEVICE FOR MEASURING MUSCLE ACTIVATION AND MANUFACTURING
METHOD THEREFOR

(54) &g e BA: TH GAYEE S 918 o 57 fojelE HufolL Bl o] o] A= W

(57) Abstract: A clothing-type wearable device for measuring muscle activation
and a manutacturing method therefor are disclosed. The disclosed manufacturing
method for the clothing-type wearable device comprises the steps of: (a) forming
a clothing pattern on a fabric part; (b) attaching at least one strain sensor generated
by means of a conductive solution to at least one location inside the clothing
pattern; and (c) sewing the fabric to which the at least one strain sensor has been
attached.

160- 110

W e Q] 980 AE WA B (o) ] el
el Aot o}»M o] AEA golow AE Hojx slie]
sEdel AAE BAsE WA by 2 A7) Aol shpe] 2Ed]

120 4147} 325 e BAahe B (o2 X e,




PCT/KR2018/001602

WO 2018/190502

tuol = B o] o] A Z WY

0
il
A

ol

o] o] A%
vl A 7 =

=i
=

ghoj 7o) uhe

0]

-
[e)

1 o]w) 9} 7]

M

&

A 7pApe] B 5

50] 9o, ol s} vl o] Abg o] e}

To-

wir

t] H}o] 2 (clothing type

o1 2

i=N

=
[
1)

SEEEEE

SA o, &
/\]Qﬂ o)
Els

7]

tlujo] A= 24

B
=

PR
Bl o] A

=
=

wearable device) 7}

S
T

Ho}

1 rjulo] A9 A<l

EREELEER

N

ol
'GH
ol

o

X

N
o
o

o

= wiol gk

o 7+7 o] 1]t}

i+
e

ki3

o] A
713 A

mo
i

1

vle} 42 7]

&

371

[4]

tulo] A 2 o] 9] A%

3

=
=

A

[e)
Rl

1A

2 AAAE Holx vt AEY

o=

ol o
2h O

ol

EEREN

o

A7} 34
2.3 glo] 2] &

21 Al
9

el ~Eq
;g

o

;,_l:
}

" o] AlFE o)

N

A

bpol

o

53 Hol

hbe] 2EdRl M = 7]

o

b4

shipel

Hoj

2o}

H=, &7

15

g
1

o

A8

A5

s



WO 2018/190502 PCT/KR2018/001602

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2

A7) Ao shube] ~E Q] Ao A AR E AN ARE 2o vtk
AA 2 A7) A% 54 BES FASHE 9 ), E XEEHE, 2] 54
BES 7] Jojx shvbe] AL Bleky) 1A= 4= Q)

71 @A (b= 2 F RS o] 88te] V] AEA Ss Y] Aol
Shubel Y Aol Exsl= WA (bl); 2 V] X AEA S X E
P ato] A7) Aol shupel ~EHQ A S A G HLAEH=E @A (b2), S
¥3he 4= 9t

271 @A (b)= F-8] Aol A7) A A g8 w ¥ E= v (bl); A =X E
AL gdo] A & 435 ] 7] Aol g} ~EH R AAME
AA S WA (b2); 2 7] o] st e] 2E gl Al E 7] f-] ol A
olehar, HEAAE o] &3] V] el H Aol st AEHR AAME A
Aol 5 shte] Aol F2shE @A (03),F £ 5 Tk

A7 @A (b)i= A | A& o] 83l 7] A ENe Eof 7helets| = v
(bl); 7] Eol] 7hefekal A A gol-g o] f3lo] 7] Aol dhte] ~E
A E A= @A (b2); 2 B2 & o] 8-3fo] 7] Ao % dhtel ~E g9l
A& 7] Aol skl 9 x| F2Hs)= WA (b3); 5 £33+ 4= 9t

A7l dhS A& W B A o] 85fo] ], AV H e AT AL AT
AR5 FAE = AAA daa FUe A d 5= vt

A7 AL Gl = delsE ZElHolar, Y] AR o] 842
FHE Sald 4= gt}

A7) e ~E 28 9] B &-2 20~40%0] 31, A7) FHE Bl H|&&
60~80% <4 = AT}

A7) o B-& vl o] ar, AV Aol % sl o] 9 x| = B A 9] E5o] 9 x| FF=
A" 4= 9t

7] oy shtel 2= A= 3] 98 dojel & Hulol 5 H 89

AgAe gl BF RS BT 5 ek
23 9oje] & tulo] 2ol glojA,

S 47] BRI QAR E Bae] Al AR D A2 AT AT BE,
DAL AT 2 A2 AT o] ol 5 stuke] 2ol vl X ] v, 2%y

o2 QA= o5 shbe] 2Ed9 M 7] Aol shte] 2E

Ao A AR A ARE 9] whik 4R 2 A%z A BE; L 4]

)

I

—

¥oungo] wpE o2 gojel & lubol 2 R o] o] Ak Y P



PCT/KR2018/001602

WO 2018/190502

o o o
mu mH mH mH wr G i
Ko o e E oM BT
K Ty " o " m.ﬂ SO Moo
th i = = m%r = 3| q_hulw.drlEoﬂn,Mﬂ_ﬂ
% = = X 0w X mw S K Bl
{L o IR R =F o E
B g 44 e 4% o B o w
ﬂm ? 2 T dl%ﬂiiwmﬁ
53 7w IDa owy THRASTS
oo g W i oo B AW 2% @ ous ml 2
—_ —_ —_ —_ T o= g ll <X -
m e 8] j38) o) Enﬂ B m Jm-L Ho EL ,ﬂAﬂ fils)
ry S .0 Eaﬂoﬁ@l AR FJ,moLtWTNmoﬂl
X L 0w TwE eowm T Cpsdw o
& o > DI S e N ®
. - "0 o1__o w1 e o or ufjl,ge _@nio_e
K o B A m gy oy T oo SR
= iy T CRagn 2w XN ol ] L
o o) — o} © = 0] — & dong Ltdlc._o
o 0 T ® o o wxr B gk
A~ " iR T o w5 0 iR ) o o X0 o &, ! =
W o mqumq%m::mqgmqﬁ mﬂmo?&rﬂ&rﬂ
0 ~ T T H 5T E = T e RD
%0 3 T — il T o S T = S A oy O~
= © SHEIR oI U T e Depx LT
ﬂh Ho < mm My B of ML H S My < &m o = mw mm = &E mu mM
~ émoﬂE%ﬂ%m B oo o) %E7M_.o_mo#__o
o X T wn I o it of OF = TV =T% ¢ I
- v, O 1 o} o] EC) H o} o} o] o o < oy 2 K
g g z Mo W O W o w0
B W mRTELRT L R LT R TN e T o T
3 17r,_yﬂ%%%@ﬂ@ﬂ@%%ﬂ@HHH@E%%
~ a - ~ ul —_ 0 0
% QOtEgLNQC:WL:ngH% gQ,A?mmm%Mfﬁ
R 1 R TIpC P N omo T Ltmmgleﬁa
R Bl To g m g W R T gy T R e
N of M B oA e W B o B W B Uo
o =) — N o < ' o
= & ga o a 4 S

(150)

—
=

]

o] o]

2
vy

=]
=

Jojo] Ao

+

=

[e)

E

1141 (140),

il

Ay

tjufo] o] ek 9l

A

|

[e)
Rl

|=]
=

ko)
-

] oy of &
Ho} Tre

+

Ao

o
o
s

j

o
HJX]
P
=

}

5

frtel ~E7

1

T

g

&ted

ks)

5

%3
7

=

t] vle] 22(100)

e e R R

+

Alefel] uhE o &
i upA) =2

A 7}

[

|=]
=

[e)

_(H

A ¥ &2 §hajA]

7120, A2 AF(130), Ao =

M

RYA
=

=

9]

#ol

+

T .

T

T

3

I

Fute] A 5= AR160)

ks)

o]

4o

A, 0%

B ol AbgAel A
A
=

1

T

5

ks)

=go] Eiz &

P
3
°|

t]uke] 2(100)
ul %]

[28]
[31]



WO 2018/190502 PCT/KR2018/001602

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

#4E = e oht,

EHEH110)= AL ATH120) 2 A2 AT (130)9F AAFH o] o,
A1-gope] A7), % vhel 910 229k

Aot o] A~E Q1 Al A (strain sensor)(140) WA 2~ E 2| 1 7] o] X|(strain
gauge)T= ¥ -(110), AL 70 7-4-(120) 2 A2 7] 7-7(130) 32 A o] &= 5o
A Aol] w A AT} o] uf, 2E w1 AlA(140)= A=A A 2490 A A
Gl o AAE = ol

B AAeA, 2E w1 AlA(140)= 98 ¥ 3= ol AAehe] WE &
SAshE 715E A6k, o5 dlojy & vulo] ~(100)E 28§ AFg-A}e

o B AEE A s A4 ARE YA S

EN B E(150)= Aol % shvte ~E Q1 AlA 140yl A =] Al
Qo vt X &2 Ao

Al =, T4 BE(150)0] 2= A= vl A
BO50)9 AEBS BAE Y B A AT o8 4
B T P I P
Leﬂoﬂ/]ﬁa]/\grm/] anﬂ /\O?._ 5 2= Xj%f»’._‘ﬂ
&8t A& ke = 9l

Aol o] A E/\}(electro conductive string)(160) < 5 5-+(110), Al 1
ZH4(120) R A2 7H-4-(130) Aol WA W 2E A o] Ths gk Al A A A
Atk o] wf, Ao} shrte] A =AR160) Aol Ak Aol shite] ~E ¢l
AA (140)9F A A H oz, A o) &= shte] A =AK160)9] EBldho] B4 X5 (150)3%
AZH T =, Ao = st o] A EAK160)9F B4 EE(150)= A3 o) 3 ¥ =
Aol & shite] AEAKL60)S S-3l 1A "

o] f, Aet& AV A AE EE YUE A2} A Foll 4o 3hi}e
A EAH160)E A 48] vl A gtz A, A Adkel] A =AK160)7F £3HE Fd
HE S A2 5 v

L7, 53 dojd & tuto] 2(100)E 283 A8 A7 EF-8 s HE
o] BRY AL, AWAH 5ol o A=A B LA, 2EY
AA(140)7F A7dstaL, A=A e A W o] FHE A A gl 7t A 3st o
AEA gA A9 A dto] M3t} o] 3 EA] TE(150)= =23 A=
Aakol gk GRE oo bl AX(UH R, AnfEER)E Sl HAT RN
AbE2LS] 25 S WEE vk webA, AR RFe] 25 3] W3 BAE
AAbe] AR 5 EE RN of e} 5] W ARy AN
B ET, B A A A B T ThEgE QR Aol 7?#3}5} oy of uhE
o] 53 glo] e & vlnto] 2~(100)= @Y 22 Shell 25 WA g0 7hs g
EEaE s :LXJE *—19] 71E2] Aol vl 7FA o] MhaL. gkar

L

-

7‘3&

fij

r{r
y
offt
>

xS
2 H
H
o,
iz
b

g

].4

M
i

2

R

i
ol

}

[d 20 HatE

38
o
ox
o

-

oft
=

>

)

1

JiA%
4

oa}, 5 2 WA & %%Eﬁ}ﬂ,%ﬂ ol A AAlofol whE o5 o=



WO 2018/190502 PCT/KR2018/001602

[41]
[42]

[43]
[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]
[54]

2w g o] Al A A ol e o] 53] o] ¢ E tlulo] 2~(100)9] Al
W ZHE 7Y EEEE EAgE ot o] 5}, Zb v HE ) E =
A& FAMeA A gt

HA, @A 210)0 A = A ol o 5o sfed-S A A 7ITh

o] w, /7)ol A 5 533 ule} o] g = dAAd e F A ek
H| 2] 5= Aol & shto] AEANS 2318 4= gl o, shfo] A A T
AAFE AT = Jot e ar, o 9] s o] A df|+= & 300 A H vp&)
Fag=g

Chr o &, @A 22001 M= 239 T E S o] gsto] A & o=
T (5, w8 H(110), Al HT7-(120) R A2 7H7H7(130) 78-2]) o] &
shtel §1x] ol 3

A7IA, 2237 TR L Boll AX, 7|e} 238 (p2=3)E o] &3] &4
o AR Yo W ol o3 A o] 9] R 2T AL Wy AFHA R
23 As T JAE fhEske] sk 71 ot o= A el Al A

za ﬂﬁ”%ﬁ%%ﬂ* R SRS EERISEY

-

9 o] uﬂ oﬂa}ia, %a]uio H] -2 20~40%0] a1, 7}E- B2 o] u] £
60~80%< 5= A}, A, A EA LHS

Fgol} AW gvro g Qs =1 g}

ESH o o] siE o] Aokt s}l /)X = B A o] TS| 9X]8)=
AL At

Azste], BA230) A= mxE A4 golo] A a2 Salate] Ho]
ste] ~E gl Al (140)2 WA B},

2 WA (220) 2 ©A(230)% 9 9] Sl o] Aol Fhrte] 9o A
AL SNS w3l Fo] % Fe] ~EF ]l AAM (14005 A A L B2t
oo e}, gFe ~EF ol MM AAE o @M o Bo] FaG ZF A 2
A

o] B, WA (240)0| A = & o] 5 Bprto] A E ol A A (140)7F L2 g S
BA gL, o] ol ubel, upx] 5o o] o] 7} ¢ ).

mpx ko 2 WA (250)00 A = Ao & sl ~E |9l Al (140)0) A A H
AN ARE oo v Ax 2 A%sl] 4o BN BE500S A s

O

43 2w o] 2 AT ol uhE o] 2 9of el 8 tlnto] 2:(100)9] A &
el e /Yo BREE BAG wlolt), ofs), 7 kA MR e
4% FAskA g et



WO 2018/190502 PCT/KR2018/001602

[55]
[56]

[57]
[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

6

AR, GA@10)o A= ek Aol o 9] sH & A 71T

o7 M5, A et F Aol s}e] HEALE £33 ddTE dAR
@H% T e, =300 A vke) 2 o] o] s 'l g RS 5=

ii%ﬂmmﬂﬁbo Aol AEA g og EF e

O]Lq] 52 J.FJH 7] o]_9.¢ﬂ _”_‘1] A]—oﬂ xqc/ﬂ _ﬂ%
Taear, AsA &S defay F2m 9 vl Eo] 20~40%°] L, 7HE 5 9
H] &o| 60~80%% =AU 5 ‘E}. A, WA Sls A ol arA e
el AW dFeolu A dd o g g 5 AT

Al&ato], dA|430)0 A = Eilﬂ A=A gollo] A2 423)ste] 2o
shute] 2EQl AlM (1400 E A4 et

o] I, T (440)0) A = A o] 12 shte] 2 E 91 AA (140)2 -] ol A
o atar, J&AAE o]-&ato] 7] FelH Aol shbe 2EHQ A (14005
o] o] & Wit-o] Ao & sjuto] 9] of gt

5 5ol A= V] @Al 440)9] T = mATSkAL ik Sre A, A A= EE
HEAD 5= e, o529 | fF-of Ao & shrte] 9 1 & W %] 9] 5 0]

A x8}= A A 4= o).
=, GHA1(420) WA ©A(440)= Ao & kel ~E Q1 AlA(140)5 A

st

AR T, AHAZ o) §5te] o0 R i3 e] Hof i shte] 9170
DR, ofo] weh, g ~EU AN E AN FOEA o8] Fa7S
712 5 9

U o, dAE50)00 4 = Aol &= shtel 2EdQl Al (140)7F -2
AehS BA gt oo whet, vhA] Fof oo et hd At

mpA ko 2 e (460)0 M = K o) = Bhike] 22 E w2l A (140)00 A 7A€
A BRE oo e A2 AFaty] g S BE(150)S T2}

5 68 2 g o] 13 Aol ubE o] 2 o] el 8 tlnto] 2:(100)9] A &
M9l AL V] e] SRS EAIS ol th o)), 7} vl M & e
B} A A At

WA, @A 610)0) 4 = e Aol ol 5o] & FA AT

NAE, B4 96 D Aol x shtel AEALE Eiehs AUR S QAR
FHH 5 glon, 39 2A D s} g ol Bel g A8 5 ok

%02, WA 1= FAL7] 5] A1 (syringe) & o] §3ke] A EA
§o12 Bol hefekalnh. o]z & 76 wAH ksl 2o,
Aaol, @G0 A 1 2ol 7ot AR 84 o $3fol ol

shibel ~2E# Q1 AA (14005 A ghe). =, SAI(630)0ll A = Eofl 7hefetel
AL s Aoz ~EHR AA (14005 A 6&3}

o] A5, AAE 2EURN AA(140)= ZHE VY WA £ 7Rl &
2E Q1 AA140) Bt FA 7 F-& 7 ko] W, 29 Z/E VS



WO 2018/190502 PCT/KR2018/001602

[72]

[73]

[74]

[75]

[76]

[77]
[78]

[79]

7
ol gl frel Aol AEA Ge BE T 5 Ak e, AR Fole
At~ ) o] H]£o] 20~40%0°] 3L, 7HE- &2 ] ¥]£-0] 60~80%<]
E3EY 5 Yk

Bl o] 9] 2l A] o] o] = L=
AL o83l A5, AAX Ak gl 2E Q) A (140)F WX 3}aL, v x| €
222891 AA(140) 91o) AL Blefo] WAL S @t} 18] 3, AL o] §3=
75, A L 9ol 2E U] A (1405 W X shar, WA E ~E 9l

o) ], 7 = AL AU T Aoy SRR
ol % B3, BAW THE F3 AR R Hol = ghite] 2Ew 9 AA(140F
w2k 4 9]

o, o 1(650)011*15 Aol 5t shbe] ~E 9l AA (140)7F -2
A AT}, o] ol whe), upx] Fo o o] 7}t e H

kAo 2 G A (660) ol A= A o] st o] A E Q] AlA(140)0 A ] #
A JRE 9 F 9 b AR 2 AFshr] 9§ T4 BE(150)8 F2gk

elshel, 7120 S A% Bl o] o2 9o )5 tiufo] i W kA §-5o)
wheh 257 SebA 3, W WA o) Ao Qe 2gzho] Aehu = gio]
QE}. 2elu}, B ol whE o] 24 g0 2] & tlulo] (100 2 E A Q)
AN (1408 Eol 2% 23 Wal 2 Be) 40w Zgato] ALgAle] WY Ew
o] gt 28 BEBL 98 5 0



WO 2018/190502 PCT/KR2018/001602
8

3799

o o] 5o HE-& FAA 7= DA (a);

o] sl -9 AojL shrtol 9o A EH o= AdH
~EQ AAME RAS = 9 (b); 2

kel ~2E# ¢ A7 2 9 BA e 9 (o)
5407 3hi= o853 o2l & vlnto] 2] Az Wy,

i

(7478 1]

[ Q o iz o>
W T
ol

o

AQ

O

o
rl

co% N @ N g

[7d - 2]

—
o=
=
xS
L2
X

o
A
M
oy
N
i
r2
ox
0
e

off W 2] ¥ 3= A o] &=

N,

rir
il e
r

2 g
2 o ra

Nk
>
i

re

p‘L
.

uls [y oo ox
ol
O
£

s |m
I =

o
lo x

ol
Ot O_?L
ol [

a3
Jz 2

O

5 Bhibe] AEALY
CESEERS RPN

)
Mo &

[\
o=
=
0
L2
X

-

A U
OE—E_IEEF&

[ 3]

P‘L

—T~ 3
4 P

-y

(m

N,

oft il Y

roRl @
o Ht
ot
N

N,
kg
it
e} [‘10
2
i

o
o
i
)
rlr
o>
08{4'

—
o=
=
xS
L2

2

[T 4]

N
2

TE, l—ﬂ{
=

H
oft
)

f

v o

JT ooz o 9
X ojo
ol
o
2
0%
N
[-'>~1
kr
oX,
ofo
&
o
0%
N
o

=
HOH (E

o o RO
2
i mr

rr 2
g

N
ol
-

H

=

o (m
o
Moo

[e)

4% 5]

o=

oo o
Mo 2
CAN)
o[-

B it o
X

v o2 do o2 2 I > ox Ao | ox 2 M ox oX oX 2 2 1S ox O ox 2 K ox X ox o
=
N,
2
ki
o
op
= &
lo
ki
kd
ol
ok
Ir
AV
2
=
N

m N N
o
i ol ["_NI_;
C oo W

ol
S
-
1o
° 4o
B
2

SELE SR
R el Al JolA,

|

& N& =l 7hetekd] = bl bl
& ol8ste] 47] Aol i sl



WO 2018/190502

(7478 7]

[ % 8]

(3479 9)

[7d7-8 10]

7973 11]

7973} 12]

(7478 13]

PCT/KR2018/001602
< E gﬂ ?_] /‘\i]}\i = /\g A] g}k: ﬁ] (b2)' 2k
a5 A2 o] 85to] Y] Aol shite] 2B AN S 3] ol
ahibel 926 2k W (b3):F Eeehs Ae 407 s
o] 55 go] 2] & vlujo) 0] A% Hhy.

Alogrell oA,

A7 Ehe RS ] B A S o) gty Y], ] A e Y] A
A7) FERE A AdA day TS A A A EH o=

shi= ol 53 dlojel & tlnfo] 29 Az Wy,

Aol $hejA,

A7 HEA SR S Ay Zwo)al, U] AR g9

LAL IR o NS E o dli= o 3d ¢o)e]E v]ufo] A9

A| 2 W

Agatel oA,

271 Aeh e Zgm o] H 8-S 20~40%0] AL, A7) FHE Belo] B £ o
60~80% %1 A& 57 0 & sl= o] 53 ¢lof el & tlnfo] 2~ 9 Az Wby

A 18}l oA,
7] 2] npx] o] L

A7) Aol i o] 9 X = M x| 9] 250)

AA B A AN s 5 o= 5= o 5 dloje] & tlnfo] 29 Az
W,

Al1gel JofA,

A7] Aol E stk 2EH Q] A 7] o5 doje]E tnfo]l A&
2h-&- 5k A Abe] 5o WA AL E et Al 5 O Sh=
o3 goje] & tlnfo] 29 Az Wy,

o3 goje] & tlnfo] 2of QlojA],

R

7] et et AA = B Al AR R A2 A

71 w8, AT Al TR E A2 AT FA@%E&%ﬂ%ﬂﬂ
A E ), dEA] G or AAdE = Aol st ~2EH Q] AlA,
7] Aol sl ~E Q] Ao A AR " A HRE 2R v
AA 2 AEeE 5N vE E

A7) S, A7 AL TR R ST A2 A el v X E], Aol
7] Ao & shuke] AE QL A eF 1A E a1 Blddo] A7) B4l XE
AAY = Holk o] AEALE 3 E AL EH 07 dH= 923
o) ] & o ufo]

Al1238}e] Ao A,

A7 Aol & e 2EGQI A=, A ZUY S o] &3] 4]
ﬁE@%ﬁ%%7ﬂﬁEdHJTJM15%hL%ﬂE£%1E@
Golo] A& Fedste] A== A S EH SR &= o5



PCT/KR2018/001602

AEECER

ks)

kel el
F7] Aol

o

10

Ea
Ea

o=

X_Jl
el
el

2,
7]

=

=

=]
=]

strhe] 2EH Q] A=, AlRA

SRR
of Aol A,
ahite] ~Eg 9l

7] Aol
o SLoi A,

F7] Aol
o] 1o A,

#ol

[e)
+

Ao

1

[e]
1

[e]
1

[e}

q.

%
o,
%
)

X
=

12
=l

o] &
A12

A 12

[e)

|
|
|

14

[e]
F15

[e]
16

[e}

q.

q.

WO 2018/190502
)

Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

_O
[78
[

20~40%°] a1, 7]

(el ]
=

Bepoe] Hel o 1)

20| %), 7]

e Lee] v &
t]afo] .

I}

)

ol
U

—_—

60~80%<

o
T



WO 2018/190502

1/4

PCT/KR2018/001602

SWol|l BHEE I Ho{ T shte] AEH 2
HME 44

\ 4

HMOo{L shte] AEg el MMIL FEE ks S5




WO 2018/190502 PCT/KR2018/001602
2/4

BT aof o =el HEHS ¥y VALL
22 Mol MEN SUS EE "\ 420

SEE HEA 2% xi2lE S0l MoiE shiel asaiel MME 4a [\ 430

I

Hol T siLte] Aol MAIE RElolA Balstn, HEHE o5t 22l 440
Ho|E siite] A=ael MAME ool fE Lol MojT siite] 9lxjof £ VA

l -

xolE siitel A=aol MAZ BEE HCtS 2 \_/ \450




WO 2018/190502
3/4

[5=5]

AEg 2l 70| X|
gjea AER

PCT/KR2018/001602

HCHE Mof o Sof HHE B /810
NI E 0l 8310 HTN 8U2 Bol JiEighE L/ 620
h 4
2of 712totl MEA 8% 0| B30 HolE siLte] AEHR MAE
[ = éﬁg \/\ 630
A 4
S2HS 0] 2510 HO|T shte] AEa ol MAE =0 Wl 5o
=0l shiel glxjo] 22 /640
HO{T siLiel Aol MM £HE Acte 2H) L/ 850
54 258 PE L/ 660

.
-




WO 2018/190502 PCT/KR2018/001602
4/4

[5=7]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2018/001602

A.  CLASSIFICATION OF SUBJECT MATTER

DO3D 1/86(2006.613i

A4IH 42/00(2006.00)i, A41D 1/00(2006.01)i, A41D 1/86(2006.613i, AGIB 5/002006.01)i, GOIL 1/16¢2006.01},

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

AGIE 5/00; GOIL 1/16; DO3D 1/00

Minimum documentation searched (classification system followed by classification symbols)
A4TH 42/60; AGIB 5/04; A41D 1/00; A41D 13/00; AGIB 5/0424; GOIB 7/16; A61B 5/02: AGIB 5/11; A41D 1/06; A41D 13/12;

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

eKOMPASS (KIPO internal) & Keywords: conductivity, tuk, printing, screex

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

y, sigual transmission and sensor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-1331858 Bl (UNIVERSITY-INDUSTRY COOPERATION GROUP OF KYUNG 1-3,5~12,14-16
HEE UNIVERSITY) 21 November 26813
See paragraphs [00511-[0052}; claims 1-2, 4-6, 9 and figure 1.
Y 1,13
Y KR 10-2012-0006660 A (KOREA ADVANCED INSTITUTE OF SCIENCE AND 413
TECHNOLOGY) 19 Jannary 2012
See paragraph [0056].
A KR 10-1722064 Bl (KOREA RESEARCH INSTITUTE FOR FASHION INDUSTRY) i-16
31 March 2017
See paragraphs [00351-10053} and Hgures 1-2b.
A KR 10-2817-0017564 A (KOREA ELECTRONICS TECHNOLOGY INSTITUTE) i-16
15 February 2017
See paragraphs [0045]-[0047] and figure 1.
A KR 10-2017-00609823 A (L.1F.E CORPORATION 5.A) 25 Jamuary 2017 1-16
See paragraphs [0210}-[0220} and figures 2a-7¢.

L]

Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

18 MAY 2018 (18.05.2018)

Date of mailing of the international search report

18 MAY 2018 (18.05.2018)

Name and mailing address of the ISA/KR

Kerean Intellectuat Property Office

Government Complex-Dagjeon, 189 Seonsa-ro, Dacjeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-857

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

) P International application No.
Information on patent family members

PCT/KR2018/001602
Patent document Publication Patent famuly Publication
cited in search report date member date
KR 10-1331858 Bl 21/11/2013 NONE
KR 10-2012-0006660 A 19/01/2012 NONE

KR 10-1722064 B1

31/08/2017

KR 10-2016-0103852 A

02/09/2018

KR 10-2017-0017564 A 15/02/2017 KR 10-1785664 B 20/10/2017
W0 2017028612 At 16/02/2017
KR 10-2017-0009823 A 25/01/2017 CA 2041872 Al 7109/2015
CA 2065884 Al 07/04/2016
ON 104768455 A 08/07/2015
CN 104768455 B 02/01/2018
CN 106413547 A 15/02/2017
CN 107106048 A 29/08/2017

£P 2835050 At
EP 3118385 A1
EP 3200650 A1

22/07/2015
18/01/2017
09/08/2017

dP 2017-512542 A 25/056/2017
US 2014-0070957 A1 13/03/2014
Us 2014-0318699 Al 30/10/2014
S 20150040282 A 12/02/2015
US 2015-0143601 Al 28/05/2015
US 2015-0250420 A1 10/09/2015
Us 2017-0186513 Al 13/07/2017
S 2017-0318132 A 09/11/2017
US 8045328 B2 03/02/2015
US 8948839 B 03/02/2015
Us gzeza03 B2 16/03/2016
US 9817440 B2 14/11/2017
W0 2014-041032 A1 20/03/2014
WO 2015-138515 Al 17/09/2015
WO 2016-008277 At 21/01/2016
WO 2016-051268 A1 07/04/2018
W0 2017-013493 Al 26/01/2017

Form PCT/ISA/210 (patent family annex) (January 2015)




ZAZEA0 S
A ZA R TA PCT/KR2018/001602

A, 2RO &3 /1 EEF(FASIEFAPO)
A41H 42/00(2006.01)i, A41D 1/00(2006.01)i, A41D 1/06(2006.01)i, A61B 5/00(2006.01)i, GO1L 1/16(2006.01)i, DO3D 1/00(2006.01)i

B. FA e Hof

FAE AL TAEA B EFE 714D

A41H 42/00; AG1B 5/04; A41D 1/00; A41D 13/00; A61B
13/12; A61B 5/00; GO1L 1/16; DO3D 1/00

B e T P R E e ]
=i}

5/0424; GO1B 7/16; A61B 5/02; A61B 5/11; A41D 1/06; A41D

T EA IR K I AL G E B HATAw 7 AE IPC
EFHFAGATER % dEFTALSUATR: 2AE HogdDed 7142 IrC

T A ALY o] 8" Ak dlo] gl W o] 2~ (u o B wo] 2] WA 2 A
eKOMPASS (5514 Ul §- AAA~8) & 719]=: AxA, o=,

c. T™EEY

FHe 28] * JNeFdY 4 AR FAE| D= 499 714 P A3
X KR 10-1331858 Bl (A3 wigtal Abetd =l vh) 2013.11.21 1-3,5-12,14-16
ek [0051]-[0062]; A7 1-2, 46, 9 2 =9 1 #F=x
Y 4,13
Y KR 10-2012-0006660 A (3=} &7]=¢) 2012.01.19 4,13
g2 [0056] Fx.
A KR 10-1722064 Bl (=#dirdd4€) 2017.03.31 1-16
92 [0035]-[0053] & =9 1-2b &
A KR 10-2017-0017564 A (HAAFFATFL) 2017.02.15 1-16
92 [0045]-10047] 2 =9 1 F=x,
A KR 10-2017-0009823 A (. o}le] o= o], HE o)A ol ofle].) 2017.01.25 1-16
wet [0210]-[0220] 2 ©9H 2a-7c Fx.
F7h o] (A%l 71 A H o) gLt X ehe5sle) A 8AE Fastda s
g £49] 5 g w § : § . .
* A8 T 52 e ‘7 AN B SN Fo] TAY FEOD SA0 425
A7 598 Aol gl Ao vel WA AlErE e AR gy P2 AR AE A AL clsehr] A9 <184
dpn =) 2 29 —J—}xf‘ o] d % =z 9 ) _ .
A E LR e eI EAREEAT e saavad ge g2 g2 e gdnez a2d wee 2
= TR T EEFARA e Aoz £}
L7 oMY g B2 AV s £ B 02 AeEde Y . Coms Ao e = o
L i dad g8 v 599880 3= 58 59 226 ol 49 e go
Z2gete A= 1 xge] IRl A AR A e 2
‘07 FE A, A, B B 8 SRE diFele gl £ S ARAelEE Rem £
P o] Feol FAHRN Y FAEAL o) W) FAL 2 ‘&7 T d ST S A
A ZA o) A4 9 TAZAIR A L
2018 059 182 (18.05.2018) 2018¥1 059 18¢ (18.05.2018)
ISA/KRO H3 2 S HF A AARH O
; jghnls 53513
(35208) ol " FAAl M7 HALZ 189, A
W/ AT (EAE, RARO AR
o5 W5 182-42-481-8578 Ho e 182424818291

A2 PCTASA210 (7 A £41) 201543 19)



TAZdN D
PCT/KR2018/001602

A ZAFR. 314 o] A

o8 el =55 ML U553 =AY

KR 10-1331858 Bl 2013/11/21 Ae

KR 10-2012-0006660 A 2012/01/19 e

KR 10-1722064 Bl 2017/03/31 KR 10-2016-0103852 A 2016/09/02

KR 10-2017-0017564 A 2017/02/15 KR 10-1788664 Bl 2017/10/20
WO 2017-026612 Al 2017/02/16

KR 10-2017-0009823 A 2017/01/25 CA 2941872 Al 2015/09/17
CA 2965884 Al 2016/04/07
CN 104768455 A 2015/07/08
CN 104768455 B 2018/01/02
CN 106413547 A 2017/02/15
CN 107106048 A 2017/08/29
EP 2895050 Al 2015/07/22
FP 3116395 Al 2017/01/18
EP 3200680 Al 2017/08/09
JP 2017-512542 A 2017/05/25
US 2014-0070957 Al 2014/03/13
US 2014-0318699 Al 2014/10/30
US 2015-0040282 Al 2015/02/12
US 2015-0143601 Al 2015/05/28
US 2015-0250420 Al 2015/09/10
US 2017-0196513 Al 2017/07/13
US 2017-0319132 Al 2017/11/09
US 8945328 B2 2015/02/03
US 8948839 Bl 2015/02/03
US 9282893 B2 2016/03/15
US 9817440 B2 2017/11/14
WO 2014-041032 Al 2014/03/20
WO 2015-138515 Al 2015/09/17
WO 2016-009277 Al 2016/01/21
WO 2016-051268 Al 2016/04/07
WO 2017-013493 Al 2017/01/26

X2 PCT/ISA/210 (H] -2 53] F7182]) 20154 19)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

