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ABSTRACT

This research to provide comfortable apparel for bike riding that incorporates safety.
Specifically, the information and communications technology (ICT) device, arduino, is applied to
the clothing design process. Riders’ moving direction is considered to maximize their visibility and
thus their safety. With this focus, a proper jumper and vest are developed. As the first part of
our research method, a demand survey was performed. Based on its result, the actual clothes
were made. The concept of this kind of clothing is basically urban sports wear. Clothes are de-
signed for bike riding women in their 20s; and they will also work as designs for their daily lives
during the spring and fall seasons. Three-layered Gore Tex was selected as the main fabric.
Colors such as pistachio green, reflex blue, deept mahogany, and crimson were chosen. For the
direction indicating device, an arduino device was adopted. LED lighting indicators were applied
to both the jumper and the vest at key areas, including the front, right side, and left side, as
well between the lower part of scapula and the waist line.
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<{Fig. 1> Aduino Board
(https://store.arduino.cc)

{Table 1> Aduino Device
Type Aduino Device

Aduino
board

Lilypad
board

Proto
shield
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(Table 3> Demographic Characteristics

{Table 5> Purchase or Potential Purchase Intention of
Riding-wear

Description Frequency %

26.6
21.0
194
17.7
Inner wears 12 9.7

Jacket 7 5.6

Jumper 33
Vest 26
T-shirt 24

Lower wears 22

Preference of

item

Description Frequency %
Woman 74 58.7
Gender
Man 50 40.3
Total 124 100
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(Table 6> Considerations When Choosing the Riding-wear

Classification M SD Cronbach’s alpha
Design 4.28 0.760
Aesthetic Color 4.25 0.739
impression Size & pattern 4.15 0.776
Trend 3.18 1.004
Motion appropriateness 3.95 0.854
N Activity 4.22 0.728
Wearability —
Flasticity 4.15 0.772
- - 0.900
Wearing sensation 4.19 0.729
Price 4.31 0.748
Practicality Utilization of easy-to-wear 3.93 0.947
Brand fame 3.30 0.954
Ease of washing 3.77 0.827
Maintainability Sewing & durability 3.95 0.891
A/S & additional service 3.81 0.960
F A AR UeEoH, tEoRE FAA o dom, tFoZ= MP3, dEE 5 2594 7F
129%, ©i2=zeprt spxdzelrt 242h 48%, 71E ol ®AlE =3 JlFol 161%, #HIE g
7} 32%9) 202 ekt GPSU 7hilet S0 waE Aol 7150l 121%,
olgslolol Bed AnE Ao B8 4T gAws vAEA, Aod 5 AAE Wi 5
A= (Table 8>3Jr ol Uebstth A, Aubr, Je AAES 7]F0] 97%°] 8 AHE B,
st 5 A4 AEE SHdee A5l 323%. gtolgglo] A AZAHE AAT F e 7]

o FU A dolte]l BEE AW W50

5 9 oA by

1132

SF 2= o]l =9o
?_} /\1]\’1:7102
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RAE GANE J15o] 298%% ES AHE W 2THE AL T F U
(Table 7> Design Preference on Riding-wear
Description Frequency %
Woven Gore-Tex 50 40.3
Jersey cotton 30 24.2
Material Woven polyester 23 18.5
Jersey polyester 15 12.1
Woven cotton 6 4.3
Vivid color 92 74.2
Achromatic color 16 12.9
Color Mixed color 6 4.8
Pastel color 4.8
Others color 3.2 3.2




obFollnE &9 WA golgdo] el A A

(Table 8> Smart Functions Needed for Riding Wear

Description Frequency %

Health monitoring function like body temperature, heart rate & blood pressure 40 32.3
Safety function with light emitting device during night time 37 29.8
Entertainment function equipped with MP3 and mobile-phone 20 16.1
Convenient functions that include GPS or camera 15 12.1

Body protection function like adaption to weather change, fine dust & UV 12 9.7
Total 124 100
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{Table 10> Riding-wear Design
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{Table 9> Applied Colors When Developing Riding-wear

Pantone Name

Pistachio Green

Reflex Blue

Deep Mahogany

Crimson

Standard of 2018 trend color

Classification

Jumper design

Vest design

Designl

Design3

Design3
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{Table 11) Specification on Direction Indicating Device Parts

Arduino device

Function Classification
2N
Transmittin Lilypad Aduino board, Xbee board, Xbee Q
ot & antenna, Lilypad coin cell battery holder,

¢ &

Lilypad button board, battery

Lilypad Aduino board, Xbee board, Xbee
antenna, Lilypad coin cell battery holder,
Lilypad button board, battery

Receiving set

Luminous set Lilypad LED

{Table 12> Application of LilyPad Arduino Clothing

Plan of direction LED signal

Application of direction LED signal

e .:\ = -

f;/ o ..- \'. ./." \ﬁ r'{/ 'a. 1

| | | % (. °

| [\ e foy /

\ g

e, _&._/ \\. e / RN /
& &l T2 st 2urEt

Structureof direction LED signal

TN N TR

l'\ / \\ ® e o
o _g__,./ N \h_ B
x & el et SE

Design of vest direction LED signal

el AAA S
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ZAF ] 20/ ~294] A9 B X4 (Korean agen-
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cy for technology and standards, 2015)
o golg4glel HY-g 93 A5 HAsIY HH

of Agadr A8 AR 98 BE A(%
27 AAA HeY AF)E L5 8o, 3



oFFollnE E&3 WAL ol o] Aol AT A

glEd 72em, o7A¥] 38em, 50l 40em, YT ] 712 e AAE YAl AAA ddE Ao e
Aol 21em, 7 25em, ¥ 17cm, Z4°] S5emE 2719 galdl ek 718 dde Agete] £
Aot Az doz dAE goldg el A =Aste] met HES AEsy SHE HHe

(Table 13> Basic Pattern plot in Developing the Riding-wear Equipped with Direction Guide by Using Arduino

Item Design of pattern

Jumper

Vest
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WA Al Ao AP ZEEHZE 835
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= s gHE w X3

WA A 715s A% LEDHuxﬂ—E 499 &
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?_

WFREAIE AT BRI on/offe] Aol FA= 29 2|2 2E5F (Reflex Blue) 2215 243191 ch
= A Tk 8 Al dFde AE A gholg 719 Aol EF gold Hy ot 5
2. 7 8 dFAAe 2EHddE AL g JHolEdd R *”40}‘”’”4 e A% F
HES, L8F% &5 Rdde $UF wES, Hus dFade wet sgREed ARz 1A
I3 9% EEw Rs A HES 24 Al om golg He AR =719 4
& =S FAsIT < Yt A¥E B gold 27 YA

A& ghold Ay faIAd A sleRiel

2) o}FolxE #&F BIAA #old =7 AF to g Sol7t £ AFAS A=Y F U=F

olFolx 2 F8a WakA A glold 7= Aetlon, sled 3 SR A2t

ole) AH e A9} 7+o] (Table 10014 A T A Ao A £ gold ¥ U
24l =A8ke] TR & (Table 13)014 A7 PHer Ajdes wAste 715dt &4
B 99 S Agato] AZekA K Table 14), Leal A7le e AR S fud 5

AarE ot 27l AL AEAZZS 0] A A2
o] .38 BEY WAE AgdE TAHYT WEFERAE 1 HAY on/offe] Aol FA=

golg %79 AAl T glold Hujel T T AN ThE LEHdE A wELS 9% 7t
g 3-#olo] Tolexe] J)5A ANE FIATO & 9 Fey Fdole AT wES, 95 F
2 Abeslel A &E9 T, LED WA zh 9% e Hy 7 oseAddls AN HES, 29 22
HE o WAYwe ARsle] LEDS wrgo g & Foy ¥ sgdele $HE HeEs 28T
Q18 A S =o|EE A ZatAdT) T AES AU WA AL A gl

gold z7le] MAL wolHHZ AEAC g AR A FE AEEdE A&t
7 2ex Q. 1% (Pistachio Green)& T8 Ao QAL Ty o] IFOE XA,

2 A9y, JANEAHSYG ABEARE AEZ WA A 715 e LEDEEAIE A gl
(Table 14> Development of Riding-wear with Direction Guide by Using Arduino
Item Jumper Vest
Material 3-layer Gore-Tex, Mesh fabric 3-layer Gore-Tex, Mesh fabric
Color Main color : Crimson Main color : Pistachio green
Sub color : Light mahogany Sub color : Dark zenith blue
Design

Front

- 71
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Direction
Lil LED Lil LED

LED signal ilypad ilypad

Arduino Xbee arduino device, Xbee arduino device,

device Lilypad arduino device Lilypad arduino device
o - m

) )
Touch button Using the mobile-phone Touch button Using the mobile-phone

Device

direction
LED signal

Classifica-

tion of

direction
LED signal

Straight

9 HAAXE TH A ol FE A At SHa7] S o F el #Ae AFEA gold
o JIAAA v Y FRAAAM 2Lg L3 Al ofy gl Al A 288 Jde B84
T UEE obFoll FAE w3tk =2 go|gdlo] M M-S BFAY AHA

wake] A TS Ao A 4o LED % oAl kA R3] 38t LEDS w3
AR %oRE ANYY, LEZOBE Y 9 A/NEE AT F YE 2Ex2 ofFolk
AZo e AYFS M stel solg 27 AE  Uuto]2E Hgsto] goltie] AAYFL BN
Ao §AYY WFS TN S ARS AN 02H AAY B 9B sl Bt b
o oE@ AnlEERE PFEA R 45T ABL 995 @ F Q= A J1x ARE
& 9w Agshgrt AASILA ST

B AT A9A golgA eue AL
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Sete A%E BT BAS Hastetes stk AEet 2719
=4, golgddo "l AAs FaxA A% Zole oAt 4 g FAYAE FE7t
o RE Ax 2ol it Bl iE £ N=E Jolsd AR AsdoH, Y
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