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.4 = T AE Fol7] 918 ) BET AEY o}
o] TR (Park et al., 2020), 5 HHH 7 AH

SAARE A ) AP ARgon, Ayt & B dofele vulell B EUE Aul
3} 71 WA A8 FEOIh Sl W7e (Kang & Lee, 2020), QIFWE HFH AIE A,

7] Qg Ak 20159 5 o]n] 1,009k Ak
Aol Sojalom, 20201 1,5007 HOR 775 9
QJthKim, 2020). HHAL A2 AE 7|2 S l(An et al.,, 2020), HFe{d AHA ] 57+ HE
Z(pet+amily)Z} 710} A TE 0]7]= = &g S1e E ARUE olEgAlo) 4 (Kang et al.
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| ot
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Ae e folAE i W) delE e
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lo
o i
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e FHow i AT,
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Astar, dar Hrlel] Hshy 55 s FHol
QA 7F o] I th(Figure 5). ool & Ao
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Table 1. Status of harness market in Korea.

o Y type O type X type Webbing type
ype Harness Harness Harness
A A R gﬁ
Image “ - ; - .&:‘ J‘- , e .
Figure 1. Figure 2. Figure 3. Comfort-X | Figure 4. Adventure Figure 5.
AC harness. Easy hamess. hamness. series. Check solid harness.
From Soft harness. From “BUCKLE UP". From Comfort-X From Howlpot From Check solid
(n.d.). (n.d.). harness. (n.d.). adventure harness. harness.
http://www.thepuppia. | https://charliesbackyar | https://www.pethroom (n.d.). (n.d.).
com d.com .com www.howlpot.com http://miminko.kr
- Puppia - Charliesbackyard - Pethroom - Howlpat - Miminko
Brand |- Carmineproject - Youareapeach - KeungKeungPet - Foreverbody - Itsdog
- Parisdog - Dasom - Mungtem - Sniff - Louisdog
A, 72, FEl, Aol =2 hre] vl BAEI = wEde] oB AR itk glo] 13l 5 =
T o A HRIE o] 25 WA A B Pl 2AlE ARSIt shilzel Aol Bag
HizvE ARGtk 23RS W 100%2] A5 A& YER 7duo] A gl 2ldle] &=
AE ARSI /KR ollo] wlA(air mesh) AAf Zelo] go|lag ERIEE Fof Hido] iz %
£ AMgaldlnh shilae) At AR, A, W & A ok 28 Qe 2Re F 4 Ak &
B2 9900 glort ookt A, W), EE A oUE BARE HESA SR £ 3
ko] ol A AR T Ttk HIAES ow YFERl FielE BAAE Gollrk
alng oyl MARE Algale] BRAT F (Rgwe ). BEAROI: £ gl sd &
Q=g vlZ2kl Fatolli= PR E ottt Az WAEZ SHIAE wefsta qlck oy
(Figure 6). v 3 HAE Fo]=L- g4 Aefe] == Ao FAAE RSt ae
& 59 2AE AR SIaE Boskn gk & =2 s 9o EEdzelk vl
ojgrzjoit W AAle} AERO]Z A4S M <l TR 2a YA fole e 2 T =
iAEE A2 PRo R ZES Foltk Woln]  BE S T oY Ee MARE AHgSlol
e F N Aelg skl Rolmu  wnAe S glor] ekl FRAE iy
o] fyask 7S] AEE dsta ok skl £ ool F3UtkFigure 9).
29 o WARS AMgSle] BT 5 6] <Table 2>} 720] W2EF Shl g W)
(Figure 7). 515 2EFAC] 3l glo] 25 | skal Qe S HAE o]z=mat folx, vRls,
st A S s HAE SeHdE EEEo|9] sl &, A, HHY, 714 F
2] B (Olivedesolive)oll Al =33 3l B =o|t}, 7 < A8, olF vigeR offolx HYd=
F(casual), 31A|(cozy), TIUIF=EFR] (minuteline) ©- 5 83 LED shil HARRlS Jidketarat gt

2 F4E0] glox shils TRl vyl o
Qe e B el Frk BRI A 2
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Table 2. Vest type hamess.

Brand Louisdog Totonroy
e
Image
Figure 6. Jam Jam Figure 7. Smoothie Figure 8. Linen Figure 9. Hydrangea
Peekaboo hamess. harness. harness. harness.
From “JamJam’. From Smoothie From Linen lace From “Hydrangea vest”.
(n.d.). Harness Set. (n.d.). harness. (n.d.). (n.d.).
www.itsdog.com http://louisdog.com http://miminko.kr http://totonroy.co.kr
- Cotton, Air mesh - Cotton - Linen, Cotton - Webbing, Suede
Information - Purple, Yellow, Red - Navy Stripe, Orange - Pink, Mint - Beige, Green, Pink,
- W 29,000 Checkered - W 85,000 Yellow, Grey, Mint,
(Materials, Colors, |- S, M, L, XL - W 93,000 -S, M, L Blue, Orange
Price, Size) -S, M, L, XL - W 24,000
-S, ML

IM. ¥}z LED 3hil2 tizlel
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1. LED SHlA CIXIQ! 7|2

F 721} 19 WH9(COVID-19 Pandemic) AN
2 Qs A Hgo] F4EWA F o] (homewear),
224 ¢llo(loungewear), vt o] Fo] 333t
it} ololl LED shilA tjxjele] ZAELE
Eds 5 vl glojel G7ke wol oA}

Fatgiek glvked flof= 1wkl =, 1.6km

o]—_ﬂ
73 W 9F Al e 2e ook dse] #
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S

AR

:l:

Aol AEE AEE TS 9 A LOLPO}Ui
M AEtdEAeHAl = sl AElS etk
dud] goj= Ao Tk ATE 9&T )

AFstol] upel A E Al (sweat set-up)ll S A
7l e EARIEE Frjste] kst 4%
o AEIE AT QL Egold Fo EY
jacket) & A TS AXE|SIIL AT
3]'71] AE & ek oA AFEA A=

3]
=
F gl Ank Slo] FANE AEE G

LED s~ tizpele] el 9 A, HeldS o
A8kt akglet. e EH A= of& €l (athletic)
I A (eisure)S X FolE 7P HG A
Ezgolz AxEE M3 wde o7t Ay
+ o] g Hgto] o ¢ H A WA oE A
Kol 2ERd-S WalthKwon & Park, 2016). 53]
o] ~ERIS Fzhet ekl e A A} w4
g fI A9E, v
E_;go]a]_ 3) 2= oh;]_. o]
o 2016 §/S AHAFE 2021 §/S HAHEA 5 oll&
g4 2RO EAo] 7HE & YRt 47)1€] olm
A& AAste] 548 #AI8kal LED shll tizk
el Ag3 CiaRl 245 FRlE

<Figure 10> 2016 F/W 4|2 FX](Emilio
Pucci)®] A&H O F AFe] Fi-2 A A 2lele
ANl 7h= N, ekl Hat AR Hi7E Eo
7 B FrE(body suif)o]th o] AEFLS A4
ol Baly} slo]Eo] 23tyl falel o Ux| g} A7)
o] 5F Aefo] 2ol 52 gllo] Erakx] Kol
5= GFE Ao ANES SAS A
3}9ATE <Figure 11> 2017 §/S Ho] 3+ =(Vfiles)
o] AgM oz Hal|Ael Bolell A = %
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el zgo] EAolet @ 4 9tk Bolellow
Arstel BEYE Fzgow noleiel Al
H‘S}‘ﬁi Aelg et

AAH oz A9E A

DY

I GAE U] AX
Qo] T2 &[5,
AE AHgato] AT S YA 27
Eo} Ao 5 FAE F78] % oA

705‘8P%311¥ Hl Az ARgE Idlol=
e A, TR0l 2 ARSE
QE ﬁﬂii ARgato] FA At AN 0] ok
YeR) F2IT) <Figure 12>+ <Figure 11>3} 5
AR oR of&uA AERde A e
2HE A AHel W= AR e we
AN} F=A W= FHrF 5ol & 9l
o} HQl Az woln] PAE ARt oA
Har Aol S Ehar glem, 3 9] 47}
A A wfdste] AxEska fFUAs S
el 9lth <Figure 13> 2018 S/S o]AP&u}
% (Isabel Marant) HAM 02 ofrhe] Avlj7p =5
ol Auel Y& AANF 5l &+ 3l
t}. B3] A(turquoise), 1, 1#|°]] A7} &
He} Y&l A wjAE o] AXEF =7S T

N,

mzi H:l

Figure 11.
Viles 2017 S/S 1.

Figure 10.

Emilio Pucci 2016 F/W.
From “Fall/Winter 2016".
(n.d.). (nd.).
https: //www.vogue.co.kr https://www.vogue.co.kr

From “Spring/Summer 2017".

ols} o] fviel

Al 712 gol a3
L ofalA ZErlelA Hg s 539
ekl R T Bel B S5 A
23} tiepgt Aele] v Bgstel LED shils
Jol @ 2, Bel o] D g st gk 5
5 & oAl A2 o2 2 A 2 347l
o AN Wsle] fUA AEx GHS et

U= Ae &8ataat gtk ool 2 Aol
Hhefzdo] A Al ks FsAd vt A E|ShEA
& X9Y 7 Q& <Figure 11>9] EO]E}"]

ERSR qEﬂolJ’} 1elo]sl A
1 MV\E 1:]1}0 }oﬂ‘ﬂr

a 5ot o el Wae
oY 5 Y= sfo] g 9 Dot Aelshe
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ERsA SHoieh EE shils HALOE ol

7 42 sl oA suale s

e ome o R
[0
%
;L
&

Figure 13.
Isabel Marant 2018 S/S.
From “Spring/Summer 2018".

Figure 12.
Vfles 2017 S/S 2.
From “Spring/Summer 2017".
(n.d.). (n.d.).

https://www.vogue.co.kr https://www.vogue.co.kr
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LED sh|2~¢] ZH#= <Figure 11>2] Ae] wjls
Frastod 2021 EA= A2l HE(Pantone) A
2 13-5104 GEY 1d|0](ultimate grey)E =1 2
H 2 AN 13-0647 DR u]o] B (illuminating)
= XQE Aoz ARSIl eyl a#elE v
Jow MAgh o]fi= A Al o]=de] 2
] & Ho|x| %3l LED §-2 A] AHES] A7t
Zh o924 Kol7] wiitolth MRIE Al dF
vdlo]g o] -9 7RAlAdo] Fof o R StellA =
Zk Hol7] wjiol LED st A9} 2lE &2 ¥R1E
A2 AHE-sISl

2. LED Sid|2 miE JHE

el LED dhd|4~9] AAA < e 22 A
T vEHAA 2hgo] folstal, ZE Al H]E
g = Qe WAEY AR AASE

th 71 ol =gl % AlA, LED, #jjE]E]

o] Z7)9F Reks mElEkga, welAe AR A

a}7] wliZoltk. ofel] kA

o] HIAEY A F S A=Y SRAE F4
o7 g, v =, 5 dole] Hdwks st
o] LED &kl A2] HElS 7)alchTable 3). LED
BRI~ Aol A: HE Y 28cm, B: 55 =2
36cm, C: 5 4o] 1lem® 7|2 HEl-E #2513
THFigure 14).

LED 3ld|~9] weloz 2 EERR] A2 A] §
Ato]z8] gie ol Al & gh=A] gelehr] fleiA
A 5= o B: w5 E9 oHE S Akl
o giedol A 12k W"E AlEsletl A SE
42 39 3em A= Ao B: H% E@E Sem
AE oHES o FVIE itk 1 olfe
S Afo]=8] R HE AL vhekst AA7 54
o7 Qlato] Ato]=7t thE 7 Sl HEHE
7% sl ZHg- Al S Q3 FEo]7]of] 5eme] of

e O 3 wF 2] A 5 dole &

Table 3. Vest harmess neck, chest, back average size.

A: Neck B: Chest C: Back
Itsdog 25 35 10
Louisdog 24 32 9
Miminko 33 43 11
Totonroy 25 35 11
LED Harness 31 41 11

A:3lem

B:dlem

Figure 14. Harmmess pattern.
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Table 4. Selection of best-type hamness material.

Fabrics

b
2 B
e BA
s e o
oo St

P A )
S,
é;;;f'?;kﬁ

s

-
2=
o

A

‘. Oy 4
IR
s -:\'«‘i?"f';:;t.‘i'ﬂ::

F

|

Figure 15.
Airm mesh fabric.

Figure 16.
Polyester fabric.

Figure 17.
Polyester fabric.

Figure 18.
15mm, 20mm webbing.

Material

Figure 19.

15mm, 20mm D Ring,
20mm buckle.

SE————

Figure 20.
30mm adomment tape.

Figure 21.
10mm reflective tape.

Figure 22.
20mm key buckle.
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Photographed by the author. (June 20, 2021).
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main board. From “Lilpad From “LilyPad LED". | From “Conductive | From “LilyPad AAA".
From “Lilpad Main | TEMT6000". (n.d.). (nd.). Thread”. (n.d.). (nd.).
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Arduino-compatible TEMT6000 Lighting/LED/LCD 12UM Stainless | Input voltage: 1.5V
boards Brightness sensor > LED module steel fiber (AAABattery)
Materials FIDI module module Tiny Lilly design Resistance: 28 Output voltage:
Information required when in | Operating voltage: | Ultra-small LED / ohms per foot 50utput current:
use mega328p main 3V to 5V Green ~200 mAV
chip Size: 20mm Size: Size:
6.5 mm x 2.5 mm 56.3 x 25.5 mm




ol Fo|=E 831 v LED 3Rl tixjel ik o3t

Figure 28. Programming coding source for the LED hamess.
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Figure 29. LED, Lilypad, light sensor, connection schematic.
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Figure 30. LED haness prototype front, back.
Photographed by the author. (July 20, 2021).
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Table 6. Evaluation of LED hamess attire.

Time (B) / PM 8:00 (B) /| PM 8:30 (B) / PM 9:00 (B) / Lightless
Test
Image
Figure 31. Figure 32. Flgure 33. Figure 34. Light Figure 35.
Light sensor 250. Light sensor 120. Light sensor 16. sensor 16. Light sensor 16.
Fitting Dogs did not feel uncomfortable when they moved because wearable devices did not touch their bodies

when wearing them.

LED Function

White LED turns on when the illumination value is 250 or below and when the blue value is 120 or below
and the green value is 16 or below.

Visibility

hen I wore LED harness in a dark place without lights, I could see that the LED lights were all on and
recognized well at a glance.

Photographed by the author. (July 18, 2021).
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Abstract

As interest in pets increases, perception that walking is an important factor for pets has begun. Pets smell various
scents while taking a walk, develop sociality and relieve stress through olfactory experiences. Many people take walks
before and after work, making walking with their pet a part of their daily lives. Small and hairy pets during night
walks are at increased risk of accidents caused by cars, bicycles, and quickboards running from dark alleys or parks.
Therefore, this study aims to develop an LED harness that automatically lights up according to the brightness of
the light without the pet owner pressing the button during a night walk. Focusing on the theoretical background, previous
studies on the development of pet-related wearable computer design were examined, and the importance and concept
of walking were summarized. We also looked at harness of various designs sold in Korea. Among them, the vest
harness most suitable for small pets were selected and the harness types, materials, colors, and sizes of four domestic
brands were analyzed. Based on the results of the theoretical background, the design concept of the LED harness
was inspired by One Mile Wear among the 2021 trends, and the material and details of the harness were referenced
for the Athleisure Look, which expresses One Mile Wear well. In addition, a prototype of the LED harness was
produced using Arduino Lilypad, illuminance sensor, and LED, and a hands-free lead string that can be used with
the LED harness was also developed. In fact, clothes were evaluated for a pet and a safe LED harness design was
presented for a night walk. Through this, it will be used as a basic data for the development of pet wearable computer
design, and will help follow-up research that combines wearable computer technology with clothes and various products

for pets as well as harness.
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