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A Study on the Development of Wearable Smart Fashion Product
- Focused on the Construction of Optimized Functionalities for Particular Needs -

Hyunseung Lee’ and Jaejung Lee

Convergence Research Center, Kookmin University / Dept. of Fashion Design, Kookmin University; Seoul, Korea

Abstract: This study developed smart fashion prototypes that provide utilitarian functionality by combining Fashion and
Electronics regarding the IT focused convergence tendency in modern industries. A convergence R&D workshop was
performed by Fashion design majors and Engineering majors for the study. As a result, 5 functional smart fashion pro-
totypes were developed and the outline of each prototype are as follows. The 1* prototype, ‘Hidden Camera Detecting
Coat’ focused on gender-related crimes. The coat uses infrared lighting and LED technologies to provide a function to
detect hidden cameras in suspicious public spaces such as toilets. The on prototype, ‘Heating-massage Suit’ targeted
patients with musculoskeletal system difficulties. The suit uses heating and vibration technologies to provide a heating
massage treatment for patients with ongoing difficulties in their daily lives. The 3% prototype is an air-bag jacket to pre-
vent sexual molestation on public transportation. The jacket extends its volume through pressure sensing, air com-
pressing, motors and 3D-pr1nt1ng technology to secure the wearer’s personal preventive space between the user’s body
and others. The 4 prototype is a town wear for people suffering from synesthesm People with synesthesia inadvertently
see colors when exposed to certain sounds. This town wear uses sound sensing, air comgressmg, motors and 3D-printing
technology to provide sound prevention and a comfortable sound playing function. The 5 prototype is a set of a vest and
a gloves for visually impaired people. The vest and gloves uses DMS, voice playing, vibration technology to provide dis-
tance measuring and warning functions.

Keywords: convergence (§3}), multi-functional fashion (t}7]%54] ®|A1), smart fashion (Z=F}E A1), smart wear (2=

ulE ¢|o]), wearable technology (287153} 7]<%)
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Fig. 2. Heart beat sensing
smart wear.
p. 76. Lee(2014). p. 8.

Fig. 1. Biker-wear.
Lee and Lee (2011),

oJA 2 QTHKim & Kim, 2018; Lee & Lee, 2011; Na &
Park, 2012; Suh & Poh, 2015; Yang & Kim, 2014).
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Table 1. The selected concept ideas of the prototype development in each R&D group

Designer 1 2

3 4 5

Function Hidden camera

Heating-massage suit

Air-bag jacket

Hooded windbreaker Town-wear set for

idea detecting coat for colored hearing visually impaired
Engineer A C B A
Table 2. The system components for functions in each prototype idea
Function concept Input Output Control Power
Hidd detecti t .
! T;lej:z:;r:r, Ifjlg)lg}); cod Push-stop switch Infared ray LED, red color LED User 3.7v battery
Heating-massage suit (hereunderm, HMS) Touch sensor Heating sheets Arduino nano  5v battery
Air-bag jacket (hereunder, ABJ) Pressure sensor 3D-printed structure, servo motor  Arduino Nano  8v battery
Hooded windbreaker for colored hearing Sound sensor, 3D-printed structure, servo motor, Arduino Nano 8y batte
(hereunder, HWCH) touch sensor speaker &4
Town-wear set for visually impaired DMS Speaker, vibration motor Arduino uno, 37 battery

(hereunder, TWVI) (infrared, Ultrasonic)

Arduino nano

2l #AZ FEL e e EuyhEt 29 Mol
Zekaidlet. AdiiH oz g Wl =32 7ol w2 o
32 A% S Z=EE] A ofelefolt), 28R &
o] AV S o] 8T A, WHE FAste] Ed7lHet
£ AAATE ot = Qe sS Algdth
oA N FAEE 298d v FEE, ekt
TF Tl AeE 4
Aol ey, sl o5 At 2244 deew
S B 299 AAA] 7]

5 k= 7les Al

i
)
X
Y,
(ol
&
lo
ol
o
e
oy
=
R
ofN

-

=]

Al i L FAEE ool AR, T34
o} FE AN ARBH 0 R EAAEol £
59 F3 Aol ARt Judez Y
7Fs/gol w2 o 5o ABAL ZEZ ARk 3
W T o FhoA East /\]ﬂ]”i—o— A
ol5e] o)Fx7F gEle] BRI 2R} Aleld] F
= 7es xi]i’—%h:}

R

2 of
E

‘:o
&
AR )

oE
W
)

ru&*‘
Iy
o o 1 tp
fob K
M o m I ofm

i

[

S gl S0 oge] Tl 221 Q14sle] ALgAte] 217
A7k WA e oty olge] Fakre] Aelt 248 4
3, FE o] 77k B3] AHH 15 Sase] 4%
% 1 PS5 AFe 3 )
o A 2 A9 2 9% Aet
2 398 dplslel, iE ol ARgATE 7bg ek
71, B B4l b B 2218 A9 A &
AT,

o Al A L—t— AL 1 SEuow, A

N

Aol Aol g7k w2

A 2t i
99) Aol iR} WAk Se 7R 98 )
&8 PEilT, 74 el dAUole] TRt wol

Nerlas ARSI 7 ZEEl] 482
, z:ra, Ao}, AYAAE F)Eo= WA

3.2. ZREEIY CIXtQl JHt

ZF tajolule M ZAE A3t o TYE vAR]
nhE galsle] Zizte] FAE sl TRl wizlefold S st
o 7F¢ A3 RIS AeEiinh 7 dxYole 9 A3
A AR Tulels YoS EiE AukEel A2d 3zegs &
gste] Tiatoliqet F-R-a5itk(Table 3).

ol ZTYPE Al2d FZ tixjele] EAskE o]& 7} tizb
ol HHIE =Rt B FE 7HE AdS Falsie] AlzEl o

slol27} 4218 91X18 AlEeolst, ulol s 4 g

L

K
A = =]

Hlol2 2] uhe opgel slatel As|edvt B 5 e Y
o e FHsH 2 Aol e ZerEge] B
=R LAY Bl 2 A2Ee) ZRae Igsk

A BES 2212 BE] 2t 2129 Trlel g 71
Eg1%e] Aolzo] B ARt o) 2 iAol
Uolsh @sie] e 2t A2 RS oy FUFe) A
BISIEi (g 6-10, ol 2t z2els] 4548 Aol v

Hlgk o] WAE A9 ol BAE A2 o)zl A

-

l

rlr

i,
JJFEE
g N N o>



SJofeft I SrHE AHNE WL O - EINEANG Ho S S FHE FYOE - 137

Table 3. The design concept images, selected design and system circuit diagram in each prototype

HMS

ABJ

HWCH

Concept
image

| NPT

Image 1. Concept
image of HCDC
(April 16th 2018).

i

Image 2. Concept
image of HMS
(April 16th 2018).

Inspiration

‘o « visTure

¥

Image 3. Concept
image of ABJ
(April 16th 2018).

N -

Image 4. Concept
image of HWCH
(April 16th 2018).

Image 5. Concept
image of TWVI
(April 16th 2018).

Selected
design

Image 6. Selected
design of HCDC
(April 16th 2018).

NAR))
I YN
)

Image 7. Selected

design of HMS
(April 16th 2018).

1

M
Vs

Image 8. Selected
design of ABJ
(April 16th 2018).

Image 9. Selected
design of HWCH
(April 16th 2018).

A

\

\
Image 10. Selected
design of TWVI
(April 16th 2018).

System
circuit

Image 11. Circuit
diagram of HCDC
(April 16th 2018).

18

Image 12. Circuit
diagram of HMS
(April 16th 2018).

Image 13. Circuit
diagram of ABJ
(April 16th 2018).

Image 14. Circuit
diagram of HWCH
(April 16th 2018).

L ‘ Al

Image 15. Circuit
diagram of TWVI
(April 16th 2018).

Fig. 6. Muslin basting and system circuit making and testing process of

hidden camera detecting coat (May 28th 2018).

Fig. 7. Muslin basting and system circuit making and testing process of
heating-massage suit (May 28th 2018).

Fig. 8. Muslin basting and system circuit making and
testing process of air-bag jacket (May 28th 2018).
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Fig. 9. Muslin basting and system circuit

windbreaker for colored hearing

(May 28th 2018).

B Flok &2

Fig. 10. Muslin basting and system circuit
making and testing process of hooded making and testing process of town-wear set

for visually impaired (May 28th 2018).
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Fig. 11. The established hidden camera detecting coat (June 14th 2018).
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Fig. 13. The established air-bag jacket
(June 14th 2018).
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Fig. 14. The established hooded windbreaker
for colored hearing (June [4th 2018).
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Fig. 12. The established heating-massage suit (June 14th 2018).
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