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ABSTRACT

This study aimed to develop convergence-functional-fashion-prototypes using low-tech electric
power technology in which the structure and operating principle could be easily comprehended
by beginners. For this, a 15-week R&D program composed of four stages (‘prototype develop-
ment concept ideation’, ‘concept configuration and design’, ‘prototype development’, and
‘evaluation and refinement of usability’) was designed, and the convergence R&D workshop was
performed by two designers and one engineer. As the result, in the Ist stage, five ideas of proto-
types’ functional concepts were generated. Then, their effectiveness was assessed, yielding two
prototype development concepts(‘aroma therapy-wear providing aroma therapy function for de-
pressed people’s stress relief and ‘self-EMS vest providing aerobic respiration function for people
with respiratory problem’) in 2" stage. In the 3rd stage, the fashion platform and digital system
were developed for both prototypes. Subsequently, in the 4™ stage, the efficient usability of both
of two prototypes was evaluated, and several points needed to be refined to enhance the
usability. In addition, the prototypes’ structures and systems were then refined by precise adjust-
ment of locations of each devices and more precise 3D modeling and printing according to the
result of the test for final completion of the development.

Key words: convergence(§ %), electronic power technology(s & 71<), fashion design(}At]#}2]),
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1. ME 3 Az 71Ee] Aol #E EFH QA 243 o
a7k B8, ol AUHoE X B #Fd
Hrfarg ol A “§3(convergence) & 7zt Hoke] g2 o857l ¥ Low-techs 83 FAS
Aol 3ol A ZFstE 7129 EellA tﬂ 53 F4E Aok duid s Mdxste HAH
U N2 E91E 27 9% TR 13 9] High-tech} 22 JUlHoZ 71&3 #do
(Yoon & Kang 2013, pp.303-307). 53] 2 W ATdAFoIG YFEES AxdEe Ve
ddl S3EE g TS *‘Oi iy Olz on)3l= Low-techs AFda A4S A FeHA
o] 7% & A FRATFE NEH A 5 T AT AHHoE et 7 2AQ VeR
AAQ 7S THLSE, T 7€ J8% A TR I FoAAME delA AMEEE AlE)
oy} £EAIA ejel AadgAA et YUAE 7 U AE7), 9A7] 5ol AHgEE REHEZ Ui
<o) §3¥ wearable device®] A9} o], A = Y&, deIAEE S Aol wE ¥
& 71Ee] % AF T g SAIE JHASEL gt7)goll et o7t EF 24z Al F
(Suh & Roh, 2015, pp.1099-1103: Yang & 02 7T ATs A% FFdE o] o]
Kim, 2014, pp.357-363). °ol#g §&AA FAE stef, tiztolue] oA whatel Aste] whEl of
7F ik AlFS oA ofeldl o] JElE ARE-ALY At 71z g3l MZ 2 FEAE AAE] 9

7 7k 9IAA 715 S Al dEdel st Aol ggdo] Sl
A AT, AEE o, o]gd AL 7& ole we} £ At Hrtort AL
s gEo] 7&9ERTE Eolxle duel 2 7z FFdEgs olsstrldl &ols Low-
gho]lx AEtd o] W3l wal Aol AHEAo) tech 5871&S &&3td, g4y I/H75 9o
7tEstE Ao g 253 JrHNa & Park, 2012, SHAA 71540l FtE HAZZEERY Aol
p.131). EAE A 94UAel Agaret dabgsti
ol9} 7+ FA FHITL Yoo Y E TAE YR g 1557k §§ Al £
AEE AR F Se dAE wEsy] S8 AFS T, oA AFAe] FejHel Al
S FopllM T AFAY F Ak [T 4 ANA 71eAds e, AAEe AF3Ae] AR
ool 71E9] HAAFOIY AFEE FoA HA < Aol 2229 ofejr]o]o we} V)& A s}
A M2 Fele] wearable device®Z Awo] &3 3 olg AAgsly] Y% Z2EEY AT ArE
H At et 2ol dAle A4R AEEE Aol FasAh o5 Sl ﬂ%ﬁ% 71 Yately
AFHon d&ata HAatgel AW &gl 7t b 22R 71Ee e 2 2l dd s
s BAE dsiM e, HAGARD aSelA AFE TR F AEF AUHeE AFdrt
T3k FrlEe] GEHE olsisty ol A @3k 7| 2He F871EE Low-teche ¥AE

A48 Weks BAGE deAd Ak 27 @HsAn

gt} tgtelyrt AAR fapeld 83 7)% ) oAy #4e o 2ok A WA, fXA
Ao} ARl e FES olEl| 7t FHrEA] X g 71&S B3 HAAE 99 71eAE ATse
g A, AFY] AR EATE DAY Q)T SHANAAE Al B 1FS FIY3 F
AF ool tztole] 4wy A¥z AAG A, 3Fe 27 dAA 7E AHEE Z
o] A& Jlgd wet Fed F Ak <)% 2, O0ge S Ve §3S 53 7154 oF
e FAE dAst] AsiE datelyelA x olfo] W& s, EEH ZEZEEY i
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p.25). 371y HiFH, BEA Fo Az

He duitg s ARsie A9 F971€E 9

3} High-techs high technologyol Al &3+ oF
olo]H, Low-tech= low technology2] °k°% =,

dWrA o2 A &F ol AFd &

He duAeR gl w2 Jes ovdth

Low-techel "ﬂﬁ s 7HL§X394E ob#| wlul s}

=2 Z} U E]Z}"H % *30 Ho 7xd F
AT AF el ALEHE 7lEolm, AR, 3
o MAEA @ 7N5S AFgde AFo FLH
= Z1€0)a, A, A F3le] S A
= AFl HALEE= 71Eolth(Lee, 2009, p.26).
o1& ZHolM Low-tech7t 4% A& guj
o] HAdt 7o) AEHo AFY A 2 £3Y
F717F &2 High-tech7t 2-&¥ AlF3 AEAE

AU THKim, 2006, p.7).
A723(2006) High-tech A&} Low-teche] Al

F9] AolHE th9] (Table D3 o] Z*ﬂi‘it‘r.
718 2L deErled AE3d AF, "Rl

el Ar1gdAe] 7e AF, M E o= A}

o]Fo] 71 AE, ‘B3 T X AFH AFE,

B2 Jee Fote AFolge Bod =
9. Low-tech AF "@ad 71Eo] A4HH
AFE AHEFIE AUHOE A3, vgele
;].7] Eaﬂ;ﬂ o] }\Pq]ﬂﬂ 7(}3}

{Table 1> Comparison of the characteristic between High-tech product and Low-tech product

Characteristic of High-tech product

Characteristic of Low-tech product

- Focused on high technology
- Intensified competition in the market

Feat f
eature of | o e cycle by the competition

the product

- Priority is in function of products

- Complex structure and component of product

- Applying simple or basic technology

- Relatively long life cycle

- Products focused on cultural aspect

- Pursuing intrinsic function of the purpose of
usage

- Designers’ expression is relatively emphasized

Sorts of the
product

vehicles

computers or mobile devices

- Heavy industrial product such as air crafts or

- Sophisticated electric products such as

- Light industrial products such as simple home
instruments, stationaries or table wears

(Lee, T. D., 2009, p.26)
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A Jes Avdte dAFHAd AIH AFTL=E A7NA A EFE A&EE 4 o tH(Wikipedia,
2 & Atk o9k o] Low-tech= High-tech<t 2017.11.10.; Kim et al, 2015, pp.80-81), <Fig. 1),
ol Ad 71&S Fall, Aoy duiele ol (Fig. 2). olu] BH9| Zo] FF=H+= A A7
Z2Ehdo] Al AdAE AN dgNE 2 RE U A9 AEAE, REHO YRLR
of A AFLS Axsed Lo wet & o wat AEE % A 1 o3 HAEE &5
o ale] FFFHA 9T FYsy Jh(Kim, AUz, F HEE &9 Ed(toque)d HE7}
2006, p.7). 2449 & 3 h(Wikipedia, 2017.11.10.). oo wh
B AFodAes due dAxest 7o FHA gt BEE A718e 58 FdUxE TAAR
el 71&e olyAu ICTS 0T 7€ e o met fElEdS A= 141"#7]*%% =] A
High-technology ¢l <7t= olFH, 1Al da4 St - LHI AN A EE =l 2
o 2 ZHA} 2F 2 2 YEE olsE] L5737 9ok
golgt 71xA HAAFEIES Low-tech® 4 HES A9 ¥ AFF gelEIYE Jt
ojste, A MAEE 7|9 §FEE F3 Al (hybrid car), A71A-5}(electronic car), S¥ <
2 NSRS AFse §F WAZZEES] ) A zol| 45= Ny ZYE Z(robot-arm) ol AHE-
W ATE FYstaal g He ZEY Uge THEHEH, AgIY Az,
A7), AFE sty xa, e @z S0
2. MAESee| Low—tech S8 7|0 25t 7he A% 2 e JPAAE dEEE 4
Auixy Dt Q77 S, AEdels AR ol BAH
= AEE F83ths HolM Fdsith
A oINS B /e AwHoz A mcre me o _
3 27AL I 7= 2 (electr Aok Aol A=GE T GYEEA T
=z E - = XH (electric mo- _ = ;
o) e el o moel e man O BEE G REA SRE gy
woE ST AT ET TS RES inge) Low-teche] @Ml Robw mEe 3
%i ”—Eﬂ(ﬁ Zool'oﬂ _Or]j]z‘sl- 'g"/—;?‘ '—Z'T’% %E'])’ﬂ' :IL h==ie) 2 za - o} A =
2 moe] AEsL 2R A AAAs Ho] 2 o e FRe, A A AFE FosA
sE Tl om = e mer T 2 V5L ARSI 2% TE (stepper
& 2 e 9, 52 st XS o _ .
. motor) ¥, AMEEE(servomotor) ¥, Al 7HAR
FAA Ze AR e NF# ST Agukdbag - N
o o N Uro & F 3t
S doxiogZH o] sty AEL, EE9 JR— - _
ZEREE REHO Fo FHE ez H
%9 Fdo] HEHE AY 550 A A _ . -
4 ZHd WRE skl mixE 2o v
ANIE AARE 84S doA Ao AdH7]

{Fig. 1> Electric motor
(Wikipedia, 2017.11.10.)

Mol 37| £8 Snsts 2|7t 2(cto]
| EI=Z 3MA7I2D shs glo| WAECH
| (Hoh E3i% 1RE0| £F5H%0l)

X224 2132l Afololl HE S FatRo|
S ae| 48 xf2AMO| Entdtaim dct.
(RF2140] FoF Eaizl Aeizt Eek)

{Fig. 2> Operating logic of electric motor
(Kim et al., 2015, p.22)
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(stepper motor driver) 7} 2 FH tH(Wikipedia,
2017.10.29.).

AMEEEE REHAUE 9Fd Jojutx Fx
7b BotE E2Ay AsTFxEE 7}74”1 ‘Q‘ﬂx—#—o—i
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=

1782] ol

N

o o2 ol rzi
rot mlo

g, AEst
Z 59 Ropl AR

LTEE 2RV FHdE A
H th(Wikipedia, 2017.9.22.),

(Fig. 5.

el ol MAFste] F8 Ul IR ¢
Aol AYMelyt 3 ZEAEA Bt}
gt A zZPAgelds flsl FEE g
Hussein Chalayan< 2007 SSZ#Ad|H Ao
o1z tjrtelY el Moritz Waldemeyer 9t & 4 ated,
=d7)&0 o dyATH A AFA FE o}
W3}3lE= One hundred and elevens A A&+t
3T AT o AAE B JHHstE
Agk Eet2Y HAH ololtx, ol ZFAY
71 f1%t 28 2FEEHIL JL5AT, o) R
o] BRE ZEEE ZAFdFE Ao F U=
5 3 th(Violette, 2011, pp.140-141), <Fig. 6),
<Fig. 7).

Zvkeke] s Rteld o]zt Wl Ying Gaos
ZFAle] 20119 Interactive projectelld 715 A&
Aol mUEH A Wi AR AE T A

{Fig. 3> Operating logic and structure of stepper
motor
(Wikipedia, 2017.10.29.)

{Fig. 6> One hundred and eleven, Hussein <Fig. 7> Inner

Chalayan 2012 SS. (Violette, 2011, p.140)

eleven

(Violette, 2011,

p.141)

<{Fig. 4> Structure of servomotor
(Wikipedia, 2017.9.22.)

parts of One
hundred and

<Fig. 5> Industrial servomotor
with gear box
(Wikipedia, 2017.9.22.)

A --.

{Fig. 9> Space dress
(San Martin, 2010,
pp.228-229)

<Fig. 8 Interactive project
Living pod, Ying Gao (Gao,
2012. n.d.)
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Fole ZEAAMTE A E] F99
stol EE7F ARSE HE 5o %
stoloj & TAX P W3t xFo] ThsEteE B
A HGao, 2012, nd.), {Fig. 8.

3 tAte]] Teresa Almeidas W3S
U, A EE 5 A4t 2002 s A
2EHAE WS A, Sl 7o WES 7
TFZ Wil volag AEEZS} dA WEe
AAE FE AF 2AE Wi &7 dold
(micro-ventilator) 7} 2t&-38te] Qa9 e 7t
Zol &gt Bl #H&at Atolo] FHE SEE)
of Aeld AEHAE dslste Vs ATse
WA ZREEYS AASATHSan Martin, 2010,
pp.228-229), <Fig. 9.
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(Table 4> Outlines of the convergence fashion prototype development process

Stage Week Outline of specific task
1 |Introduction on the convergence trend and cases of the convergence fashion products.
Prototype 93 Research on existing cases and collecting basic information.
development Ideation of the function of the prototype as diverse as possible
concept ideation A Clarifying ideas of the function of the prototype to prepare a survey to select
appropriate idea.
5 Evaluating the suitability of each idea through the survey.
Configuring the functional concepts of prototypes.
Introduction on technologies for the selected ideas and discussion with engineers on the
6 |usage of technologies.
C(')ncept' Generating the design variations of the each prototype.
configuration - - — - - -
and design 7 Evalugtlon of the fiemgn variations and extrgctmg the point of refinement.
Experiment of basic systems for each functional idea.
Selecting the designs of the prototypes.
8 |Systems for the functions design and investigating the built-in way of the system into
the fashion platforms.
9 Prototype development 01: clothes making - flat patterning and system making -
electronic circuit design.
Prototype 10 |Prototype development 02: clothes making - basting testing, and system experiment.
development Prototype development 03: clothes making - actual fabric application and system
11 |making - the location selecting of the built-in as well as investigating the way of the
fixing on the inner surface of the fashion platforms.
12 |Prototype development 04: finish up the making process.
Evaluation and 13 |Evaluating the usability of the prototypes and extracting the points of refinement.
refinement of 14 |Refining the structures of the prototypes and correcting the system errors.
usability 15 |Establish the convergence fashion prototypes and presentation.
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(Table 3> The result of user preference survey

Designer 1 Designer 2
A th Neon-si Solar-cell wi
Idea Couple wear HEREE RISy eon §1gn olar-cell wind Self-EMS vest
wear T shirt breaker
Score 1 5 1 5 8

Hype o7 UrF)r‘;}Jl 1 U2 F Aroma
HE Fo2 B2 MILE R old uwi 7t
L& 7]&3¢ Aroma

therapy®} Self-EMS 715S £ A9 Z=ZEE
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(Table 4> Design of electric circuit in each prototype
Prototype Aroma therapy wear Self-EMS vest

electronic circuit
design
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{Table 5> Design sketches and outlines of the applicable technology in each idea

Fashion platform Inner velcro line placement Device outline
design sketch (yellow colored lines) Control Input Output Power
Aroma arduino Heart- a plump
therapy u beat 5V
nano Servo
wear sensor
motor
air pump
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) 5V
vest nano switch SEervo
motor
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{Fig. 10> example images of the development of
clothing platform and system of Aroma therapy
wear and system of Self-EMS vest
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{Table 6> The images of developed prototypes

{Fig. 11> example images of the
development of clothing platform

{Fig. 12> example images of
3D modeling for system case
3D printing
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<Fig. 13> Detachable <{Fig. 15>
washing pad for liquid Location of
aroma output device

of aroma
therapy wear
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2. If, the mearured

{Fig. 16> The operating process of Aroma therapy
wear
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2. If user pushes the
switch on the vest,

1. When user feels
breathing problem.

2'. Gear of servo motor pushes
down the 3D printed

{Fig. 17> The operating process of self-EMS vest

3. Oxygen is moved
into user’s mouth
through oxygen
tube and mask

structure on the nozel of system

oxygen tank
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(Table. 8) Outlines of negative aspects needed to be refined in each prototypes

Prototype Category

Specific outline of points needed to be refined

Wearability
Aroma therapy

Refining the structure of the output module to relieve the
physical pressure towards user's body.

wear
Usability of Input

Refining the location and attaching method of the input module
for accurate operation of the heart beat measurement.

Aesthetic
Usability of Input

Self-EMS vest

Refining the location of the input module for accurate system
operation and the aesthetic way of the application.
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(Table 8> The refined system outline of each prototype
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