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Draft Proposal of Smart Outdoor Wear upon the Outdoor Wear Functionality Demand
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Abstract : This study revealed the results related to the functionality of outdoor wear required when man and women
in their 30s to 50s engage in outdoor activities. Based on the results of the survey, we proposed composition draft for
a smart outdoor jacket with main functions of GPS device and light-emitting device using solar cell and EL. Absorption
and release of sweat, functionality regarding rain and wind, and lightweightness, etc. from material functionalities of out-
door wear were found to be important. From function required in clothing for outdoor activity, location tracking, night
glow, and lighting functions were found to be most important. For results investigating the necessity of the jacket's loca-
tion tracking function and lighting function using solar cell, high scores of 3.9~4.0 were given. Purchase intentions for
smart outdoor jacket with location tracking and lighting functions devised by this study were fairly positive and most
responses indicated that the appropriate purchase price was between 200,000 to 300,000 won while possible problems of
this smart outdoor jacket were listed in the order of washing inconvenience, high price, device weight, and discomfort
in movement. The draft proposal to integrate with wearable devices for smart outdoor jacket prototype is as follows: Solar
cell has been attached to the upper arm but placed inside a transparent pocket which has been detachable for washing
convenience while the solar cell and controller have been integrated into a single unit. Using frequent movement exhib-
ited by the arms, EL has been attached along the center line of the raglan sleeve for easy spotting when used as an emer-
gency signal or for night lighting function during outdoor activity. GPS has been attached on the left sleeve so that the
person can bend the left arm inward and operate the GPS screen with the right hand while walking or running outdoors.

Key words : outdoor wear(®} %=

jacket prototype(Z=FIE o}-2-k o] A7l T EELY

< o), funct10nal1ty(7] 54), wearable device($l] o] 8] & t]n}o] 2), smart outdoor
1)

N OPTCCH g

%&
éﬁ
Y?Erlo
1o

tCorresponding author; Jeong Ran Lee
Tel. +82-51-583-5975 Fax. +82-51-510-2841
E-mail: ljrfj@pusan.ac.kr

446

A71 #Hdel Aﬂi
(Kim & Ha, 2012).

}\]:/]_01

obgEo] AX = OF Fuf A AHAEL 7SS TP F
QM AZetaL, 715d0] WEE & TR, A, Hae F
S FF }—— Ao Z YERJTHRhee & Lee, 2011). ©]ol g3k
A, FEEF, I, A Ad 5 o E9715S Avlg

715 AR H, SSAE A 7] S AA T HE
o] "I G718 BEHO0F wiEs] A% o9, HEg
< 93k 49 AE st A9, 2EY, WiE 59| 7154 T
HYo] AREEAL Qi) o]xF 2ntES TR 758S 2t
T TR oleldle] ofko] AgEe] Ao, g Tl Al



)% (Multi-functions)ell Tt AH|REe] 845 Wk
THChung, 2009; Kim & Ha, 2012; Lee et al., 2010).
olxo] dlo] 7154 T AFES RES ANREY]
TSRS Fote] FEiAlEe] F8AI7E Al 7154
THE B JAAEE We|3 AR, 7HE ) e HARE
Aekslal Ith(Rhee & Lee, 2011; Lee et al, 2009). 7]
4 okxEo] dojo tAR]l ZREERIZIA] AAT H=
SAE 9 AZ(Im et al, 20113 §A oF2EolE AwlE
ol A (Lee & Kim, 200971 $12H, Bae(2011)= 715-%}
sl gX5EE 7 ok=e] o] TRl AelA
olx=o] o] 7T B 73 548 W3 ool okE
T Al FHEEE o5 A4S IHTTH 714 o= 4
ool HHE A= ThFE 71549 o] 7P ®A] o] Fof
Aok & Aot} 53] of]&FW ollg; WA= S F
UEF A7 AHlg T ofxEe] o7t aE
Us FARNA HA oS ES E7= ANRES a9t
HFE 7154 okxEe] o] iE F ool tigk WUl
< Aot
webd B A 30~500) st oklds Al dadh
obxEo] foje] 715 8T ZAMEAE Al I"h °|g nig
o2 g RIS AntE ol AZle] AAAMS ARt
stz gtk o, ob2xo] AH RIS AT (Han &
Lee, 2011)E EHE slH, 7)o HojlE tiule|AE F9et
= ofelt]olE AAITFOEN AntE off-ko] fojo] H8A]
Gdfjoll 7]edstarat gt

sz 3l

tlo lo

2. OIEH Hi&

2.1. OF2=0{ ¢of 7HL &
ok-zo] glole 20009t WA B A AAIS] &
A BARE 201240 A W] 13%E AT
XéEfn T4 okl dlort el FRE tﬂi’—%‘ﬂ

ZF 5 :_,_:czluﬂoﬂ 2 A A A oA SRS =
5} FEIM oA 2 20~300) AFURAZ A
S W ‘4*0}7} T-8AIE At FAETEA] Uit Bt
oz} HZolle ool Hal=e] glklo] 743 o= g
AEHEA E OE u|EA4EoZ o]oj2]al A TH(“Outdoor,
Expand to camping”, 2013). o}-2%¢] &59 AW o= gt
Abge] AEE, 71sEE o8-S FYsta len A4 AT
o|RoRL AdFsto] oW offF oprth AAlE BAol AE
S SAEHE AFEE thdeith 2Ey okEe] BAllEEo]
AVAA A Sl AR HSeit By oS Rkg Al
FAE AE7HE g1E ARels Halsrt A9 flo] A o
FAo] HEste $ex v e AHolth“Outdoor
market”, 2012). ©]ol] T}Yst ofe|&go wE} o}xo] Hlof7}
AN 7 2 ZHe Zo) wle} gksl 7)5AS HEA
7 Aol WAL AujElojxfor & Zojot,

[]ﬂﬂ

op:iE0] $Jo] FPy Sl mRE 2mpE oRRiEo] A SANYL 44T

# ozl ot A el AT ol 22
T AFY felse WY £ e e Fez gt
slovl g4 o 37153k )5St sk ik, S8l
271847 e 5ol 8TEE okgme] el <A
S 9y B0l 271 W Agahod] £98 T
FOUE B9 N5 B 2lsh 2Ex Bge) B

—L

il
m1> r
oE

H

Ir

T \_ o
Aee] 4. o FAE 2014 55 ol o
AR S ol WElS 2 8% 150 Rl s
e Bxstn vk vl FEE GEVR 44 A9
ARGl Bk 2290] TFsspl B 2EY B wiTelE,
EXR'E ZEAAY, AR 240 AEANE BN 5 e
A YA 71l AR v, ek A A7
A, W 1 ) FEQKE Felide s )
AR AF e 5 2AF PE AF 5 I5ES 0T

Zke of2o] doj7t SAIEATH Wlndbreaker” 2014). Aol
=g 9oje] AL x Fak&A %sz4 7 /\E}“ 2|4

T vt 7158 ARt o 13} “711424011*1 17158+
CARINAFE] 22 o8k B4 5 vt F2e] 7l
olg|E& =Y YrkPark & Kim, 2010). Yozt olggt
go wet 4% HAE ZA 9} 715 A7) of
S0l AvtE o7 tigh ?4_?-7} grs] Zle) Folw fo
2T I fEe] 3] 71453 @ Aot

22. AOIE OFRE0] 9lof JH I8

ofFolg XAmE RS WEZ AHE, Burton
Snowboardr = AEAl 52 AMEsled MP3 Z#|0]0] 7152
WA 2292 E AZS HEEH 2™ (“Burton MP3
Snowboard Jacket”, 2005) EA7FA] Tpkst A AFlS
w3l Atk & Levi's Europex} Philips International 3%
ATLE Bl A=EF MP3 o), BRE Tol ey 2
& E= AW IDCr 2¥=E AZ gl AFsied 2000
| 79 A94d AelE A& TheIDCH”, 2000). Tampere
Univelsity of Technologydll A= 2&<] A& AAE WAL
24, 2-gAfe] wuh KE:]?:!L, A2 52 BYEY sl BHoFe
7% F/]":LA T2 7158 Ad &nfE 27158 el
(Rantanen, 2002). ©] _éa].j 2 1 9= GPSE FEsl]
7|o1E0] A4S S AL MAEH 2% AX7 AREE of
W 25 mEt Bgsle 71%E 2ol Q). o]F X|&3
o7 2utE A 9 oJi] H87Fs3 vt o Eg Aol
NS A A7 2 Ad ARERS TF o] s
Y3 Qo

2010 A2 O F=o7 21857 AR SollA] =
HlE O F= EjREE o] gdl 28 AVE whEo] YA A}
Al WFaehs AR 22 EA HA Yol71e] Yelr] F
22 (Niket) 53h= Sportswatch GPS9}e] Z3}, Running
App, -2 iPad Nano®t®| Ao = 2nlE I AFL F3
AT &, 253kl AR AulelA AR 9 et

p) >11E



448 oFo 7 E)SIR] Al6H 38, 2014

A, 2ug ZRYE AR ololgte g AFH F= 7I5e
2 o] $53S HBs] YHETHNiket?, 2012). =]l
ME ol2EN] AFS FHOE Y 2RtE o F sido] g
Z 8 Folt}, Ao FEE 2T EAg Blo|ZH AF e &
o] AlAlR 2WE FRE W F-85 715 ZHRTE AR Al
HRITeto] TFEItEE AlF W Aanf SRR BRI A
Y= AL BlE 2 (HeaTex) A5 ARSSt] & & H&s)
34 g s ARl 2R Qe 35-40=7H] REE
SHFETH(“Life-tech Jacket”, 2011). AYRZ] WZ oo’
o] <%l (Solar bag)> 7Pdol BIFAR] o] 2w 2lom
ZHF R A7|UAE vheo] FHiE F AP IE 1T
JE 7152 I t“Beanpole Outdoor”, 2012). & K22
B0l 5 B9 I Ty Tl H
SA7F Aow A Suer o I
THEo] P9 oS WE, €8 e dYE A%
ot Ao S0=7HA] & ZHo| rFsetal, FAT-S T4
AR AREE] B8 Zslstal 518t Al57) ofd 3187 AA)
£ ARgZom, viEE R AlASHH LIRS WS 22 Al
B3 4= glo] Ag-Fo|th(“K2”, 2012). L 9] LT A}
|8 F e ofxEo] AFLE 7154 A =t Axlet
A A2 TRE 9 AE Agdos AR ofHeltt
(“Smart Fashion”, 2013).

il

o op 1%
4
°
€
N
il

ojHH AAMe] ok reo] o} AFS LA AMFL <l E
Sz el FIE FAY AvkEdE Aol

Qe Fol ALHoE A=z ek that 2w oI 4
A7k hEskE S 74 B AR ol Bt BARES )
Aok sl AAE kSl AAolt

=]
=

-
0=

3. ¢

3.1. OFR=0] Hlo] 7|sY 27 M2 =A

2mlE o} ro} o] HAAE 3] o}izo] o} 7)EA
a7 g AERAE AAEIT 2 A5 ZAPITE
20108 11~12€g010em FAF, el AFsi 9 13] o]
oke]EE-& 3l ol=o] fllof ul o] U= 30~500)
UE Artides A4sianh. AEXA We-L olexo] 9
ofe] &Al 7|4 B 9w, ARlE 9F 9x 9 spw #
H 132, okEE Al

[}

rlo

bo ¢

T B ke s)E B 6

Fig. 1. Thermal efficiency test of solar cell.
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Table 1. Material functionalities of outdoor wear
Total Ages Sex
Item (N=451) 30s (N=151) 40s (N=150) 50s (N=150) F value Men (N=225) Women (N=226) t-value
M SD. M SD. M SD. M SbD. M SD. M S.D.

Rain & wind proof 43 064 43 069 43 063 44 060 08 42 065 43 0.60 -2.31%
Absorbing & release of sweat 43  0.66 43 072 43 061 43 0.66 0.00 43 068 43 0.64 -0.98
Lightweightness 42 066 42 070 42 063 41 0.65 138 41 069 42 0.62 -1.49
Air permeability 41 069 41 070 41 076 42 060 202 40 075 43 0.61  -3.58%**
Elasticity 40 064 39 067 40 065 39 0.60 140 39 069 40 0.58 -2.67%*
Deodorization 40 071 41 067 39 072 41 074 29 39 072 41 0.69 -3.14%*
Anti-staining 39 076 39 076 38 075 40 0.79 127 38 080 4.0 0.71 -3.18%*
Antibiosis 39 080 39 079 38 077 39 08 038 37 080 40 0.73  -4.18%**
Insulation 33 08 33 08 33 08 34 08 073 42 069 44 0.59 -1.97*
Total 40 071 40 073 40 070 40 071 - 40 072 42 0.64 -

£p<.05, **p<01, ***p<001

5: very important, 4: important, 3: neutral, 2: unimportant, 1: very unimportant
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Table 2. Consumer preference levels for smart wear

Ages Sex
fotal 30 40 50 M W
I =453 S S S F I en omen _val
tem N2 D50y s (veis) valle - No4)  (N=229)  UVAME
M SD. M SD. M SD. M SbD. M SD. M SD.
119 patrol jumper 37 090 36 096 36 089 38 083 2.15 35 091 38 087 -299%*
MP3 jacket 36 097 36 105 37 084 35 099 1.46 35 096 37 096 -241%
33 094 35 087 36 099
Life shirts-vest 35 094 X X 541%% 34 095 35 093 -1.08
a
Smart  Cooling sports wear 3.4 094 34 100 34 089 34 093 0.14 34 101 35 08 -125
wear 31 100 33 090 34 092
Business suit 33095 535%% 32 095 33 095 -1.82
a ab b
Luminous dress 31 109 29 115 31 101 32 109 2.72 29 108 33 106 -429%x
26 111 30 108 31 LIl
Film screening jacket 2.9  1.12 b b g21%** 28 1.12 30 111 -2.56%
a
Sub total 34 099 32 103 34 093 34 098 - 32 100 34 096 -
Heating&cooling jacket 40 075 41 073 40 072 39 080 2.80 40 077 40 074 -044
Lighting gloves&hat 3.8 076 38 074 39 077 38 078 0.14 38 071 39 081 -047
Outdoor  pegroll jumper 36 09 35 103 36 092 37 090 230 37 09 36 095 086
smart
wear Charging boots 32 102 32 108 32 096 33 101 0.44 31 103 34 099 -2.74%x
30 084 32 099 34 082
Travel vest 32090 841%** 32 093 32 087 031
a b b
Sub total 36 08 35 08 36 087 36 086 - 36 088 36 087 -

£p<.05, **p<01, ***p<001, Duncan a<b

5: very interested, 4: interested, 3: neutral, 2: uninterested, 1: very uninterested
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Fig. 2. Functions for outdoor wear during outdoor activities.(Units: N)
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Table 3. Acceptance levels for the smart outdoor jacket
Ages Sex
Jotal 30 40 50 M W
=454 S S S en omen -
Item (N ) (N=150) (N=151) (N=153) F value (N=224) (N=230) t-value
M SD. M SD. M SD. M SD. M SD. M SD.
GPS function 39 081 40 068 39 092 39 080 163 39 08 39 079 -067
Need of the smart Liehtine functi
outdoor jacket ighting function 3571 39 064 39 075 40 073 042 39 071 39 071  -036
using solar battery
. . GPS & lighting
Purchase intentions for o0 ising solar 3.6 0.85 36 085 3.5 087 36 084 057 36 088 36 088 0.9

hy jack
the smart outdoor jacket battery

5: perfectly acceptable, 4: acceptable, 3: neutral, 2: unacceptable, 1: completely unacceptable
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Table 4. Comments on the improvement of wearing the smart outdoor jacket N(%)
Ages Sex
Item Total £ x2 2
30s 40s 50s Men Women
Washing 183 63 61 59 74 109
inconvenience (405)  (423)  407)  (38.6) (33.0) (47.8)
High price 163 52 52 59 88 75
p (36.1) (349  (347)  (38.6) (39.3) (32.9)
Smart outdoor jacket with GPS Device weight 56 14 23 19 30 26
& lighting function 12.4 9.4 153 124 13.4 114
ghting (12.4) 94) (15.3) (12.4) 41 (13.4) (11.4) I
Discomfort in 34 14 9 11 23 11
movement (7.5) 9.4) (6.0) (7.2) (10.3) 4.8)
. 16 6 5 5 9 7
Handling & etc. (3.5) (33) (33) (32) (4.0) 3.1)
Total 452 149 150 153 224 228
(100) (100) (100) (100) (100) (100)

*p<.05
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Fig. 3. Solar cell. http://www.solarcenter.co.kr.
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Fig. 4. Battery.

ERONT A
SR L E.“n.un

Fig. 5. Finished controller using PCB.
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Fig. 6. EL wire. http://www.tuningpark.co.kr.

30x4.8 mmO|tH(Fig. 4).
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42.2. EL(Electro Luminescence)

auldZo] wgrjel e sof W) 3] 1R A, |
A7F dgsl] wiel] 3 dgnkalQl LEDRETE 28 T2
woth =3 o o] A9 Qlo] o] An PR &4
o] gtk Aol Ut & A7 AMS-E ELS AE 2.3 mm
L2703 A9l EL &olojo] FFHE 10 g/m ©|th(Fig. 6).

ofl

4.2.3. GPS(Global Positioning System)

2 A7l AH8-El GPS= (F)FHIF Storyish Pocket GPS
SIeE = FHze 2x= HAEDE7|olH AR LCDF
o] 1.5inch(128x128 Color OLED), USB 2.0, <A%<,
MP3, HlEl2]l= WA Li-lon(1,000n), A73-&0] 2G Alo]|zE
712 45(mm)xHZ 67.2(mm)xFA 16.4(mm), FAE 60 golch
(http://www.cuub.co.kr).
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Han and Lee(2011)2] A3 A7-ollA] 30~50t) Fde] 7ol
A3l o}gzo] AR TRAKIE AAISALE ©] TR A
ue} o]ojx)E A2 FRlo) wjalS gajsle] GRS B
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Solar battery

Fig. 7. Draft proposal to integrate with devices for smart outdoor jacket prototype.
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Table 5. Thermal efficiency test results of solar cell Units: V/ mA
Location Mean
10am 1lam 12pm 1pm 2pm 3pm 4pm Spm
DCV 3.81 3.84 3.83 3.60 4.05 3.89 3.59 3.67 3.79
Back neck
DCA 17.00 22.90 33.20 65.50 74.20 74.10 67.30 5.70 44.99
DCV 3.84 391 3.87 3.87 4.11 4.01 3.70 3.62 3.87
East Upper arm
DCA 19.40 35.80 64.50 22.80 83.40 65.70 44.50 4.30 42.55
Ch DCV 391 3.92 3.90 3.89 3.95 3.88 3.70 3.58 3.84
est
DCA 20.00 29.00 39.00 21.10 12.20 10.20 7.40 3.00 17.74
DCV 3.94 3.92 3.89 3.90 4.12 4.02 3.96 3.74 3.94
Back neck
DCA 18.20 21.60 22.00 20.30 29.80 33.40 36.40 4.90 2333
DCV 3.89 3.90 3.97 3.94 4.20 4.03 3.98 3.68 3.95
Southeast Upper arm
DCA 14.00 23.70 50.00 38.10 90.60 16.50 71.00 4.10 38.50
Ch DCV 3.85 3.82 3.91 3.83 4.07 3.97 3.76 3.66 3.86
est
DCA 18.50 27.30 65.00 52.40 43.30 22.40 7.60 3.30 29.98
DCV 3.95 3.92 3.90 3.85 3.97 3.89 3.84 3.70 3.88
Back neck
DCA 16.10 18.00 19.00 15.20 12.00 11.10 7.40 3.20 12.75
DCV 3.94 3.93 3.96 3.92 4.18 4.10 4.04 3.78 3.98
South Upper arm
DCA 16.50 21.50 35.50 31.90 80.30 70.00 64.50 4.10 40.54
Ch DCV 3.92 3.90 3.96 3.74 4.05 4.07 3.97 3.61 3.90
est
DCA 21.10 39.40 87.00 27.70 82.20 62.00 46.40 4.30 46.26
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