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Designing User Participation Smart Photonic Clothing Prototype Using Arduino

Mi-hwa An and Ho-sun Lim’
Dept. of Clothing and Textiles, Sookmyung Women's University, Seoul, Korea

Abstract : Smart photonic clothing integrates light emitting technology inside and outside of the garment and integrates
it as a fashion product. It expresses digital color that radiates light outside the body that expands the functionality of the
clothing as well as makes new and various attempts visually. It is also is gradually expanding into a new area of fashion.
LED, one of the digital color output devices, is a light emitting device that is suitable for presenting consumer customized
designs in that the patterns and colors of clothes can be modified as desired by utilizing computer technology such as pro-
gram coding. LED technology that can realize various digital colors is actively applied in various industrial design fields,
but there are few previous studies on smart clothes using LED color in Korean fashion fields. Therefore, this study devel-
ops a prototype of a customized LED smart photonic garment that allows the user to directly participate in the color
implementation of clothing and select a digital color suitable for the desired function. The LED module was designed to
be detachable from clothing and made using a 256-pixel LED matrix. Various coding patterns of the LED were designed

using the coding change of Arduino program.
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Fig. 1. Continuum D.dress.
http://www.continuumfashion.com.

Fig. 2. Made w/ code.
https://www.madewithcode.com.
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Fig. 3. Marpple.
https://www.marpple.com.
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Fig. 4. Ski suits with solar-powered lights by Willy Bogner.
https://www.dezeen.com.



Fig. 5. SEIL BAG.
http://www.leemyungsu.com.
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Fig. 6. Luminous fiber optics long dress by lumigram.
https://lumigram.com.
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Fig. 7. CuteCircuit Iminiskirt.
http://cutecircuit.com.
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Fig. 8. Cutecircuit twitter dress.
http://cutecircuit.com.
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Fig. 9. Cutecircuit knetic dress.
http://cutecircuit.com.

she AR SAEATkr 3 4 JTKKim & Kim, 2018b).

CuteCircuite] 2014 71Lgt Kinetic dresse= 2H8-212] 41
A HET Aom FAY wriet 919} Tl B JuE
AXE E3)] wolEo|T o] Ux|dslsle] wsgsl= fEHe
RS Fig. 9). o1 £l 28A9) Aatels ARl @
FAlA st whgehes 28-S =9ETHKim & Kim,
2018b). W& WHeh= A2 QAL YeRfE on)E Fois)
3 oke] Fel dgEwA Aol Fad met Az o
=z dgso] gae A3 + ds 715e
Yoo, 2011).

4. H3} Y =0

41, A0lE ZEY o|f mz=ElQl Mt

2 ArorE offelne] YA 23S dgslo] Z
SA7E el YehlazAtk she ow AL WAAIE LEDIHH
o7 #HT F 9l ARA Fold AvlE xEY oFe] =
ZEES AleiaAt gk

LEDE AA% we H%}r— 2ol 7154 2
sk TARIA 248 BT 2k o= Tt AiHAk]
woplM AP omA Zual glor ES AA|S
Aol w2t thol e g Aot ojuE AREA AEL 9
o] LEDE sjAoteleloll HEsha MFal 53230 vl
Ble o83 AR AR 8ol 7FsstHKim & Yoo,

Table 1. Technical details of LED module components

2011). ol3el] 483 5 9 sk 7k e Feje) LEDI e
AelAol2Hel AESHS) ALIAE PAF BEYHE
5 A8

TSI ALEA7) o]F Follx= LED2| HU7)%
F

4.1.1. LEDEE 7484
ol 8o Hgshe LEDUZLES Td3l7] S8 Zad -
=9 2 YA = oFF°)x(Arduino) ZZ13, FLORA A
2t 4%, LEDWEZZ, 2FuER =™ 2t 2408 A
FARRE ol €} ZTh(Table 1).

(1) Z29 AXEZo] o}Folz IDE(Integrated Develop-
ment Environment, 5-3713374)

olFo|x IDEEEMNEEA)e =
controller) =5 7REC 2 3lo] EE|ZQl HEE S AXE
B3l ZAS AL Alojsle HAE FXE e F T LZES|
o] /it =2 oo g AYHH|e] M-S T3l thdg LED

SR E9] o|rXE YHE 4= UTH(Arduino, 2019).

(2) 984X FLORA

QX A2 =g o] A|FAA Adafruite] FLORAE TRFsH
71%S 2 BeEd] douE dat FHEOE ofFole
T2 Sk ol ARHESY 7)eS 25 Sk &
Pl WAE ush AATAE S HFE] A A4
ool maale s 4 97 FLORAY A A|2E

£ 256712] LEDZ 7J% neopixel matrix®] A|oje} HUS
A Aofsh=E AA =T

(3) 287X LED neopixel matrix

2567119] 233 = LED7} F2hEoiglon 7he oz
g ¢ Js BAER FASIAL §F> LEDEYEE wle|az
AEZY AL AR ABE AojslaL HARE 2323514
U 2k oln|x] 58 AT 4 o Al st f

Parts Components Technical details

Data control Arduino software IDE - Runs on Windows, Macintosh OSX, and Linux operating systems
- Dimensions: 4.5 cm round x 0.7 cm thick

I FL

nput ORA - Weight: 4.7 g
- Neopixel RGB LED 256pcs (32 x 8)

Output LED neopixel matrix - Size: 32 cm x 8 cm x 0.2 cm
- Weight (with IDC cables): 63 g
- Weight: 52 ¢

Power Lithium battery - Size: 5.1 cm x 6.5 cm x 0.8 cm

- Output: 2500 mAh at 3.7V nominal




(4) 193=A] Lithium battery

SFL 7HeRA sk Zlo] 5491 lEele EEriiy

£ A 24 A 42 Vol 3.7 IR BFsk £8o] 71est
o wjElzle F &3 °F 10 Wh, 2500 mAhZ F-¢2 LED

MEYse) 44 xeg 98 Ague St

o

(o

4.12. LEDEE A=

LED®] ZH A& flg vlolE H5218 98 A=A
(input)?] FLORAS} %7 (Output)?l LEDFIEZ] 9] A4
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Table 3. Prototype completion

Shoulder covering cape prototype

Coordinated prototype with everyday wear

Separation of LED module Combination of LED module
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Fig. 15. Text color coding change output.
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