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oo ooog ooobo Doo000M™akeCode,

Table 1. Specifications of components of smart fashion accessories.

Parts Components Details
Programming MakeCode Runs on all operating systems and web browsers
Weight: 89 g
Size: 50.6 mm diameter
Input/Output Circuit Playground Express Output: mini NeoPixel LED 10 pcs, light sensor,

motion sensor, sound sensor, 1 mini speaker with class
D amplifier

Weight: 23 g

Power source Lithium battery Size: 34 mm x 62 mm x 5 mm
Output: 1,200 mAh at 3.7 V
Sensor Light sensor / Motion sensor Weight: 025 g/ 15 g
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Figure 1. Microsoft Makecode.
From Peli de Halleux. (2017).
https://learn.adafruit.com

Figure 2. Circuit Playground Express.
From Lady ada. (2017).
https://learn.adafruit.com

0o 00O oo 0o 0o0ob b ooo booo
oo 0ooobo o0 0O DO (Lady ada, 2017).
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3) A A=A - 2lE e
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00D 000 00 Oo0bo0 00000 (Figare 3).
oo 0 goo 37-42v0dd gooo, 0 1,200mAh
0 000 000.20 IST-PHOOO0O OO0OO
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oo boob, o0 ooo Oob 0o oo o
goo 00 00 0oboobo 0000(Choe et
al, 2007). OO0, 00 0000 OO0O0O 00O
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= LP-503562
1200mAh 3.7V
TS, L

Figure 3. Lithium ion polymer battery.
From Lithium ion polymer battery. (n.d.).
https://www.adafruit.com
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goo ooooo.
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U ooo, ogb oodgb oooo ood o
00 000 (“Adafruit LIS3DH”, nd.). O 0000
oo oodooo 30 00 gboo odgb o
b 00 000 ooboo obo ooo 0 o
U (“Adafruit LIS3SDH”, nd). 0 00000 OO0
b oooO 0obo 0ooob ob ooobogoobo
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t@ 29902

Figure 4. Light sensor.
From Photo cell (CdS
photoresistor). (n.d.).

https://www.adafruit.com

Figure 5. Motion sensor.
From “Adafruit LIS3DH". (n.d.).
https://www.adafruit.com
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Figure 6. lllustration of battery pouch.
Captured by the author.
(September 15, 2021).

2) 2= Al =29 A7

0 00000 Lim and Aln2021)0 O0O0OO
000o0,00 000 oobo boo ooo oo
ooo boooo.ooo oo,00 oboogo
U0 0obooob Oobo usB OOO0O oOoOO
o000 oOoo. oooooOo oo0O0 ‘New
project” OO0 OO ‘Forever’ OO0 OO O OO
000 ODO0O0O (Figure 8). ‘Logic - Conditionals” [
O0000D00000 Ifthenelse’ OO O
000 Oooooo0 ‘Ferever OO OO OODO O
U O (Figure 9-A). ‘Logic - Comparison’ 0 00 00O
OO0 ooobD oooog 1P0 ‘then OO0
o0 000 oob we OO0 DOO OO0OO
(Figure 9-B).

‘Input - Light level’d ODOO0O ‘I OO OO
o000 ooooo ooog. ooob oo oo
000 00 OO0 OO0 00 Oobo oogo
o000 0ooo booo 0O ooo, o oobogo
00 00 50 00000 (Figure 10-A). OO0O0O

Figure 8. Creating empty workspace in Makecode.
Captured by the author. (June 11, 2021).

Hat (outside)

Hat (inside)

Figure 7. lllustration of smart hat with light sensor.
Captured by the author.
(September 15, 2021).

oo 00 0400 LED 000 00 0oooobo
000 OO0 ‘Light - Show animation” OO0 OO
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10-B). 0000 5000 000 ooooog o
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U 00 0000 000 ‘Light - Clear’ DOO O
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U 000 0oobodb 000 0 DO (Figare 12).
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Figure 9. (A) Inserting ‘If then, else’ block between the empty space in
‘forever’ block; (B) Inserting a block between ‘if’ and ‘then’.

Captured by the author. (June 11, 2021).
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Figure 10. (A) Inserting ‘Light level’ block and determining the brightness value to be recognized by light sensor; (B) Inserting ‘Show
animation’ block under ‘If then” block and selecting the animation type and playback time.
Captured by the author. (June 11, 2021).

Figure 11. Inserting ‘Clear’ block under Figure 12. Downloading the light sensor coding on Circuit

‘else’ block. Playground Express board.
Captured by the author. (June 11, 2021). Captured by the author. (June 11, 2021).
A B

Figure 13. Javascript source of smart hat with light sensor. Figure 14. Smart hat in (A) bright (B) dark plaes.
Captured by the author. (June 11, 2021). Captured by the author. (February 9, 2021).
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Figure 15. Smart gloves with motion sensor.
Captured by the author. (September 15, 2021).
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i by

Figure 16. (A) Inserting ‘On shake’ block next to the ‘Forever’ block; (B) Inserting ‘Show ring’ between the empty space in
‘On shake’ block.
Captured by the author. (June 11, 2021).

Figure 17. Coding LED bulbs to glow in different colors depending
on the direction of wrist movements: (A) on shake; (B) on tilt up;
(C) on tilt down; (D) on tilt left; (E) on tilt right; (F) on face up.

Captured by the author. (June 11, 2021).
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Figure 18. Javascript source of smart gloves with
motion sensor.
Captured by the author. (June 11, 2021).
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Abstract

As small electronic devices became popular, the demand for wearable devices increased and smart fashion products
drew attention in the fields of sports and healthcare. However, their high price and limited purposes of use act as
disadvantages, hindering the smart fashion market growth. To overcome these shortcomings, smart fashion accessories
with user participatory design were proposed in this study. User participatory design is a type of design in which
consumers directly involve in designing and using products to satisfy their needs and to express their individuality.
Thus, this study aimed to propose a programming method of smart fashion accessories that could be applied with
users’ desired functions. For this, the definition of user participatory design and smart fashion, and the case of smart
fashion with user participatory design were studied. Next, the main components of smart fashion accessories were
analyzed. Lastly, the basic programming method of two smart fashion accessories with user participatory design were
proposed. The novelty of this study was to propose the programming method of smart fashion accessories with users’
desired functions. In this study, design variations are limited due to the use of basic components built in the board.
As a follow-up study, a smart fashion accessory prototype with additional components such as an external sensor
would be proposed to produce various applied designs. In addition, based on the basic coding designed in this study,
the follow-up study would be conducted on the durability of the smart fashion products that can be used in daily
life.

Key words : smart fashion accessories, sensor, MakeCode, Adafruit, user participatory design



