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AT AFA% 714 R HsHe A
AR 3, Aelel AR AR 87
oA ARlete] g at 27 AEE ALgste] A
¥ ¥, A%E nRe ® ol ey o3
2 spaggoE Waeh] SI5k ARl ol W
e AQela Sldeh, Bow VEe e
@5 A%How AN W a7} §

g dofelE Al AT e AR

1. 24 feleld AlEs] 8}
ARl AES] R

1. HHo2 2 HSd flof2= MiEel o

ol

19685 ©]{F @ =(Ivan Sutherland)°ll 2]}
doleE HFEIY Aol Hxz =Yg=7] A%
sk o]F dloje]E Aol AT Ha=EA7) v
oFstA A& tHGang & Kim, 2011). ©]2] 8t
e 54, AZold ZAeR T #HA
Foll LIt #8Eo] 283k, nA7HA] 4
AR JES X3 UThKim, 2008; Yoon &
Kang, 2010).

AR Ao 4] (Sabine Seymour)©] 4141 "Fashionable
Technology: 2008; TIARR1 A, #}et 72|11 A==
2] Wi @A Onells)2] MP3 A7) 3} o) Ho}
M= 2 TRkt JEERY ofRe} Xkt
Z A2 Francesac Rosella)] 3171 A= 72 <QlE|HE]
B3} o5 9l nlo] A2 H](Micro Be)2] 941 =~
Lo Alo]AE]F g o) 5o A HAEEA 7}
T dlojelE HlaEeAe) ARIES & Aviska
Atk g o2 27h= % VA HE Ricardo Nascimento),
o BF FoJukEbru Kurbak)¥} pH]op} AJz<of
(Fabiana Sizue)’} 35 AZteE 153} 2150 wi-g-ate]
AEE UelA] 24sto] 28-S <Figure 1>9] 3,

§-0} o] sk FAo| = ket Ad gvl wat

ox oo

o mY

=

o

Figure 1. "Taiknam Hat, by Ricardo Nascimento.
From Shin. (2009).
http://www.designdb.com

Figure 2. "Dress; by Amy Winters.
From Esther. (2017a).
https://brunch.co.kr

"Taiknam Haty(Shin, 2009)7} 2] 3|4 ¥} B2
7F 3 AEE Sk

A APgelA efel s AlFel Weehe Vs
S AHgEhHE WA o= = QT LED HA
w229} HHo] A AE T SRR AR
- 21| ~(Rainbow Winters)?] T3t talo]uo]m,
T8 Whgshs WEEA oRFE WEs Al
2 el ofn] B2 (Amy Winters)®] 245 5ol
E2 73 1502 e Mress;2hs ZEo] Uk
(Figure 2). TAfolU= o5 A3} € 5k(visual
music)°|2ta EPH= o] AFEE FFE 7I¢H
2ol gEgste] WS s AEolth AZE Al
ZroA tARlE sl AEo R AgE =i
alo] =5 Ax AFolu, AE At W
sk A} HZEE A7 A x4l 25
o] THEsther, 2017a). <Figure 2>%3 F-$-7} 52
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Figure 3. Lighting dress and LED circuit board by Moon Berlin.

From Esther. (2017b).
https://brunch.co.kr

70—40]1,]_ LEDZ On/Offo]-o% /ﬁi 1:}‘:—' 70'*‘%]%’3
HolFal Qi

a2a gAe] oFE ReE E HlE" (Moon
Berlin)<> HARRIE %EO] Al e 3l sl 7

% 39 Fa gk ¢
B

LED7} 91 el 3bg ol fAReE Qo) &
5

LED HI=2AE sk AET 9)th(Figure 3).
QB2 A Y oAtof| ZUA L flexible)3+ LED
s 25 FApste] 2903 ZFe 2dto] LEDE
Onloffg}_, XI——L_E o] ;G—A 03/\] 1;‘<}$Jx43i gﬂ
A3 H A=A 7 A3 TiARIo ThEsther, 2017a).
o)} o] 7|Ed I AFEL Aol 7-83HA

. iﬁ’%il o] olato] A4 Tl Eeolshe 9o}

o8 AFow helo) BHL BRI ke 75
Q ﬂwgg AbgstL gl AFolth

2. Ha3sEX2 &

e

2 A2 E ®MEZ2

HE(Pebble)S 2012 ofZYX W} WA 14
o AnlE 92 A e A 3:7]
o] ] AFES Ve W AREE V)
g AFEE ) F 9 d vho] 2E 1
A stk Ao E Ve FH] TH
2AmtE o] Algshs s X -‘201% AE

oftjele FAfoaL, TRkl A

o
THE T AFCE AHESIT ool A

Figure 4. Smart watch made by Pebble.
From PEBBLE TIME SMARTWATCH. (n.d.).
https://uncrate.com

Figure 5. Smart watch made by Samsung and Apple.
From Kostadinov. (2018).
https://www.phonearena.com

oA 24l 34Tl 4Alt) AlEEe] EAIE T vt
(Yang & Kim, 2014). 7]°](Gear) Sol| H]&}o] S2u}
S3& A FiEolA Ak FEE o]Fqlen, 4
A 710] st ofZ9] $49] 9= e FkofA
AlEA sidoe] ZhlE e o 4 Stk <Figure
4>$} <Figure 5> 2PFE 9939 Adjel] w2 v
Zelo] Wsls HolF1 vk <Figure 4571 FlE
o] 141t} AE0] 3l <Figure 5>7}F A4 S49} o =)
S4ef] gt tjzilolrt. 27] #Hl&E A%e] A, 71
ST NNedFELR E]H o] TRl -
© e ol aEskA o2 AEYE &
ok S4 TARIS 2] AlFol| vlsto] el tfgt
Sl B wiEE sto] vARl & AlFoltt. 1
T 4 = Hae] 2 v S
7Fssht AREAE FHE] UARbAlQ
i BAS FEde] EReka &
2ZYolE Mg HasER
Xk ohe BN Abs 9k 5

—v—‘

Mz Has
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FA]9] ESlo] et

&5 AMUETE dolelE AlEe] BlAEEA
o &8> T4 M= upHel] ofw AlME
ol Aol 1A ¢k=th AYE|9} USB, H
A HAxgoz E ke wFe dojsE Ha
A v HES R A 23 A4
wjo] dloe] wes & 5 s W o}, Ao
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71A] H= S(Shin, 2009) TIFSH HFa o xg)o]
g Zlojrt,

<Table 1>°]] o2 B HHSA gojei s A%
353 HAERAR 2 9k3A dojels Al 2%
S U AEE Agstn 7EE B4 a9E
Bl A ST A 212 v AlFelH, B
E], LED'} OLED YXAEdo]E ARgsh= Al &
oA Ak & A AlFel 77k A 3F
W HAERA AEe TR Al 2% st
Ark A ofES APEE Eshs IAME A
et A sy HaEEA7 3
ot E AlFel thste], 2835 7=, &3,
=9 9 dganle diste] AElekivhHa

0% mr 1o

e

kU

i,
I _1}1_, r

i

>

&

Kim, 2014). 9|51t 25l 4]8-% LED 2lol®
How ot glojoj®)(wiring)e 11# 3t
ARgAEe] Zolu AT s EolA] gk Jle] LEDY
E70] LEDE AHEst] BS Ad e WS
ARgERIL glom, Bl R sk Fals
AHEBaL Stk dlolell AlEel taEEel:
LEDY OLED UjAZ#o]7} AMEE L 9t} 2w}
E 9A= 2o ez A 245t ARgehs Al
oz Etatar AREAF 7R Ao &
3 gle 558 Vs w9 oA
2l AREEI S A ZE o] Qlth AntE 91X
ol g dAE Wol Anlstar 9l
1 AAIZE ARGl ool Stk v dHeR,
A kel Qpieko R FAlg BkA
o]

€ HaselolE ARkl g AT dojelE

HmzAe] 7] dganls e 323 2

Zolty WA dlolelE Al S AR EAoIY
el ofsto] wkgehs AlES ofmd
A EAEAY GEH L = WAt s

Table 1. Characteristics of fashionable wearable products.

Art Name Taikanam Visual Music Moon’s Dress Samsung S4 Apple S4
Image
Figure 1. "Taiknam | Figure 2. "Dress;. | Figure 3. Lighting Figure 5. Smart Figure 5. Smart
Hat. dress and LED watch made by watch made by
circuit board. Samsung and Apple. | Samsung and Apple.
Ricardo . .
Author Nascrimento Amy Winters Moon Berlin Samsung Apple
Moving o . Watch + Smart + | Watch + Smart +
Effect a Feather LED Lightings LED Lightings Fit Fit
.. . Watch + IT + Watch + IT +
Technology RF Receiving LED on/off Light on/off Display Display
Input Antenna Microphone Switch Bluetooth/ RF Bluetooth/ RF
Output Moving Motor LED Lighting LED Lighting OLED Display OLED Display
Power Consumption Medium Low Low High High

- 114 -



A 2oER T ASAAR e A IR slolelE AE tAele 93 Iz

BAZF A Al

iy
rlo
.
i
ol
r__>':‘4
oX,
ol
ol
2
=
olo
o
o
o o
rlr
o
=
oZ
o
)
ol
o
o
4
<
i)
i)
4
pas
I
of

Adehs WAE AHEShe 1A ARl ANE BEES #3d uE awE gl
AAY Aol AFS AHgA] FH BAS 2 B ARde] 29 2Eu} 714 A% )
R 5 Ahet weo AdsA YA ==

AR QXS] Age] @A AEAow wk-gslo]

=y
of gttt Aol skl ARl vAelE R ek webx] AU ES dojelE AlFol AREH
& vazdeld gl A HaszAE 4 = HFREE olg ke, ol &4 =3
&9 Aoz ARSAPRY N 54 vERd & 7Pete] 752 < otk w2 FR 2EE
F oM S BlrERE BolE 5 Sl vA Agate] 2 FUAE Sele] A9E 5 gle
Qlo] ojof 3 Feolr}. o]ed 5] dFow u, ler o Fdst e ARgeka Sl
AN &8s AnR FHesta QAE F 5 wois W e geEe @ Ayl
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o] =4S 7Sk Qlvk A7 Zgsta SEehs MEYA A 2 23
8k Wehs mR o] 3 22 4 FFHO] A
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= T2(Google), YT A(Netflix), $H|(Uber), A=
(Yelp)} 2710} Square) 5] B SAH5o] AH:
st Stk ®AEZ-(TensorFlow)et 37 713

AVH S o) TSRS RIS AEIE R o) et meg) o) st stole 1%
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Figure 6. Flow chart from sound sample sensing to
fashion display.
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Figure 7. Structure of feature extraction, classification and sound-fashion transformation.
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Table 2. Sound classification experiment result at -20 dB / -10 dB noise.

Sound Signal to Noise Detection Error Total Rate of Detection
Input Ratio (dB) (Times) (Times) (Times) (%)
‘Woman Voice 20/ 10 100 / 100 0/0 100 / 100 100 / 100
Applause 20/ 10 100 / 100 0/0 100 / 100 100 / 100
Gym Sound 20/ 10 100 / 100 0/0 100 / 100 100 / 100
Road Noise 20/ 10 100 / 100 0/0 100 / 100 100 / 100
Overall 20/ 10 400 / 400 0/0 400 / 400 100 / 100
Table 3. Sound classification experiment result at 0 dB / 10 dB noise.
Sound Signal to Noise Detection Error Total Rate of Detection
Input Ratio (dB) (Times) (Times) (Times) (%)
Woman Voice 0/-10 21/0 9/22 30/ 22 70 /0
Applause 0/-10 19/4 3/26 22 /30 86/ 13
Gym Sound 0/-10 22 /8 1/14 23 /22 95/ 36
Road Noise 0/-10 25/ 26 0/0 25/ 26 100 / 100
Overall 0/-10 87/ 38 13/ 62 100 / 100 87/ 38
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Abstract

As digital culture became popular, various cultural styles and customs were shared. This has created a tendency
to create new genre styles. As a result of this phenomenon, The development of the design which fuses fashion and
technology is widely spread. Wearable products in new genres have been introduced into the market with much
expectation. However, market of wearable products is in chaos. The introduction of products with an emphasis on
technical functions has been analyzed as one of the reasons for the sluggishness. One of the ways to revitalize the
market, due to the characteristic of wearable products, worn as an outer wear, amalgamation of the fashion element,
which expresses an identity of a user, and the unique value of design that enables the automatic reaction of artificial
intelligence should be implemented. This paper proposes a technological system with a transformation map from sound
to graphic image that can be used for designing auto-responsive and fashionable wearable products that amalgamate
fashion and artificial intelligence in the stylishly designed display. The display will automatically react to environmental
changes and show predefined fashionable display designs without users’ awareness. After the sound spectrogram extracts
the characteristics of sound input from the surrounding environment to classify and label them through Keras method
of DNN, it automatically reacts to covert the sound input into stylish graphic images and display them fashionably
according to the user’s preset design. The result of the experiment with the proposed sound system has proved that
the system is capable of recognizing and characterizing the sound inputs around the wearable products when the noise
level of the environment is under - 10 dB. The experiment has verified that inputted sound can be transformed into

a graphic image according to classified labels and it is successfully put on display.

Key words : wearable product, auto responsive technology, sound spectrogram, DNN, fashion display
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