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Abstract

Mobile shoppers have encountered frequent color mismatch in the products that they
have purchased, as they can only rely on their sense of sight. Therefore, fabric color
and color difference recognized by smartphone display during mobile shopping were
studied using instrument analysis method. It aimed to gather precise information on
actual fabric color understanding of the mobile shoppers purchasing textile products.
Three smartphones were selected from LG, Samsung, and Apple companies, and four
colors were researched (red, yellow, green and blue) to both polyester and wool test
fabrics for color analysis though color measuring instruments. The results from the
spectrophotometer indicated that the color coordinate location of smartphone fabric
color is similarly distributed regardless of the type of fabric. The Samsung smartphone
displays a relatively high color chroma (especially on red-colored fabric) regardless
of the type of fabric due to a high color reproduction range. In contrast, the LG
smartphone, which has high color temperature, displays high color chroma on the blue
colored fabric with a significant color mismatch between the actual fabric color and
smartphone fabric color. From the results of this study, issues related to mobile
shopping can be addressed through an analysis of the products sold, the smartphone’s
color representation, and user understanding.

Keywords: mismatch(43f £ X)), smartphone(APFEE), mobile shopping(XHEFY 4
), color difference(#¥3p, display(3}H)

I. Introduction

AVFEES 234 A EUS AH8te] F40] Ao glo] o] Fo oAyl
AU 2% 0|83 4 s AHOR PCS BAIT 4 A 71712 Are) [keh et
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102 zHk &3 A ANIEE glHow

= U2 ol 8T BHMY 43 AMHIAE Aslshr] AR
SR, A&2AQ1 AH|A o] AR e 1 H|
ZE 42 AAIL JYtH(The Korea chamber of com-
merce & industry, 2013; Statistics Korea, 2014).
Hebd SpEe Al WA O B4 ueh AE
dst= A AFEo] AAolst, AntEE upzh 22
o= #38d 4 Qle= 2A7F D 5 7]
£33 Al AlFQ] A4 Zol7F UEht
dot 2ukd £ Ay AES st
2Tl £739] AAHC R AHR = A
F2 AA Hy gdd 5 QU] U2, &£8E E=
£33 oA AFdtes FE oJ&Esto] AFS Tl
SfloF QFth(Yoh, 2011). whebA] 2|5, A4 AL, M
g
]_

[>

, 288 EYA, BA £, WiSEA 5 2HA E
ok BA7} welsty QthKim, 2012). EHIY &9
P

22 £33 {FARE FAEE 7ML Qioh
ARtEEO|Y PC 3HHES B4 B £79 24
Aol T3t AYPATE A E, Park and Stole(2002)

AeslA] Lkl 51991, Korea Consumer Agency(2005)
= AlEFQ EFolut A4 2o 59| o] #It &
H|ZF E9to] A Yehthal shleh Kim(2007)
2Rl s AFS FuiAl FHfAAe] nAE 8]l
o2 YRl M, aAje] A7t Fasittal o
g anAto] Bls o JAmjArE M| digt &9t
gt SkQlrh Kim(2012)= 221 £ O & A
FZ 7S o A1} A4 Zpolrt HadEol
220l £ & o 7P 2A A= Adaset
aL SkITh E9] AlEe aAet A ELATF &
H|ZEo] AlF Tl Al =7l A7 8%10% b
EPATH(Cho, Lim, & Lee, 2001; Yun & Kweon, 2003).

AA AEIEL e HHRY SHE A LGY
IPS®} Samsung®] AMOLEDZ s & It} IPS+=
LCDO] Alofzta}t Mzks 7411 ShHo ™, AMOLED
£ Ao wslel Ag Helohs 71 o
ole=g A8 SfHold). IPSE J1E LCDAe)
SPEoz Hofo] g Fel SRGB FAIS7] Tl
Mol 94 But opel, AlopzhE $atol

A TV, AVIEE, BUH 5 34 S Feow

)

AFRE T 9tk AMOLEDE IPSE diA|e 4 Q=
A4 shHo R FHT FEET Q= shHo 2 IPS

th X3 3 G5 A wWiEto|EZL H Qg IPSeE &
AMOLED= 7940l e {714 ol
£ AHESto] A @6ty w7l A 5ol 7F
5ok, S A E(flexible) SPHY} 22 AV HE
o] 7bssto] wHE FFHOE FEI QUTH(Kim,
Shin, & Lee, 2014).

gHH, 2 AR 34, 3Hd S79 E4 gt
217} Ado|sHAl Ut A vehs olf+=
o8] Qelo] Bt o7 2-gsto] Yephdtt oz 8
Ql F AAQEE, I, YAHE YT 4 Utk AMOLED
9} IPS= 5P ¥ 11§49 Fol|7t 7] wiiZel
Z7yo] Aol EA s, AHEALY] Ae ke EIE A
o|atA Yeht=tl, HHtY St} E APATF
£ AHHEY, IPSO HHEE&2 ¥ #ESQ sRGBe
FARSHLL, FEM A O] AEo] AA|HY ZsHA E
HEchy 519 o™, AMOLED: sRGB2] Ao of
136%= Yl Aol ZstA dd 4 Ukl 13l
THKim, Shin, & Lee, 2014).

shHol 34 g7l A¥E AP Park, Lee, and
Ha(2008)2] 7o 9J5}W, LCD7} AMOLEDO| H]
o AFFEOlA A Ado] L=5HA QA== A
oF Uetyton, =7t 11 At A2 JF o
& AAEEo] §2 AMOLEDE 953t 210 & Q14
Stk &, LCDY| %, AH Ao AAAAS 23 &
HFSHAT Y Fo| F7] w2, A7t ¥ M o
FotA E@SHA] Zrtrhal 519lon, AMOLED: A
o] ®@o| Aol stAsl7] wiitol, 7jRRt =2o]
A9k o] glof Mo| IAFEA HPEH, HA 9
LR FAAAHA w@ETL Sk

Lee(2013)= Mo wet ZE49] 70| 4ol
siotal SholT, WX A2 A S
A MO Az E7E U, 2 FE 2o
A Aol ZFxEMTE QIloy, 2EAL Fof 9t
Q1A Zfol7} mimlgt Ao & BT, Choi and Lee
(2006)9] Atof| A= Fof et &M 9] ofu] X7}
27 yehdty st oy, =@ o] F9 3o

2 Hol7t gicka sk E3 Awtdow 23
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(daylight)] Dss A& 9] B4 T 124
o] olu]x] ®7}7t £ vhebee

oAl A AEKEW, AL E3) Q4EE 2B
Aol et A “93-7‘7} Ul"?ﬁ}‘ﬂ , £3] 2HY 3}

W A2 AP B3t ATE B BEA.
wehA 2 AoAs %lﬂ 28 ATlEE AZA0)
AOIEZEZS Ao g AR 2M7|7|E Eslo] JE M
AF ;(]—o]a g o g H/g—]o]_oq xlxﬂ %Aﬂ_],} _”_/\].
T YRS Yol ANlEECR A HE M2} 4
Al AEA3e Ffolg Yopwol, HFHoZ mujel
£ YFAFS] aB|AoA A A2 JEE He
5] Algote] Hutd £33 Al A EAAZ QI 4]
A 2 BHE @S AaAlPle b I F2o] Qi

Il. Experiment

1. Materials and instruments

1) Test fabrics

3o AFR3} AR AR
w7k, FA, &= 5ol X}OV} UL, AEzto] A

& JER AYSASAH ARZLE T 10090 3
2o AH 100% F+ 5701“1,  EE ] 7)E
(7, o, T, 22)8 Adele] & 850 A8
Aol AME-SFAH (Table 1) Agof ARgSE *éxﬂ
42 B4olt Beol2d HBS T 0.22mmz
G Eol WEE YAl AL WA golgon,
FHBS T/t 1L2mm2 Hrigos FAgC
o, £ 7|B7FE A27F Hol AE U] JAH
o] hepde.

SHARIEZE KS A 001 1(EHHA 2

o = L=
Eerr%‘rr, QE}—Q,

1= m}m B

0]Z: Korean

<Table 1> Characteristics of the test fabrics

Fiber Polyester 100% Wool 100%
Fabric Taffeta Doeskin
Thickness 0.22mm 1.62mm
Weave Plain Satin
PIOBETY | ot sufue | iy, sof, ks

Use Outdoor wear Winter coat

A - gzt 103

h=3 -1 o

Agency for Technology and Standards, 2010)¥} 5%
YAl A HESE 70| = 2009(Korean Agency for Te-
chnology and Standards, 2009)E %50} A& A1}
20l Thghe Lrarb gt FlEos 44T %, 712
o] Lrabogtah 714 fAbe 428 Tolsheict. 4
29 Dol A% 2R F HY 27} 4 R
2(2F 50x90mm) AppleAte] H F7]et FLSHA
Aereto] ALgISitt. (Table 2y Aol A%t
£o] MAFS Asl Aoz AY HE Myl 7)|FE M
L v|wslo] AR OB AA|5HE L, ATAl A =4
2 93 MacbethAt2] color-eye 3000 E3FF=AE
ARgSto] L*a*b* ghE St 283 =A 34
Z7L Dgs, Ao EE 2°2 HA5HAT)

(Fig. 1) Table 19] a*b* Zt& AREdlo] A
7} A2 zjol= Aolst o)X 2 wotst & g rE
27} HER e ol atbr HEE EEY F

HoF AY AE AN FJEO vnE Yl L 9o
soiston, gagis) de e Hol 42

h=
2 47 42 4 Raolrt, £Yd g A% 5
A KS BEA A SARE 52 A9, 2

2) Test smartphones

Ao AMEFE AUEEZLS ATLAS 24129 2013
d 2 ZojE oo S3HATLAS Research & Con-
sulting, 2014) FEXZEE ZII5lo] X|F AL AntE
Eog ST AR AtEES 20134 sh]
AZAPE goleglrt Bohd ABoRA Z7te] Az
AR} mEle 1.GO] G2, Samsung®| Galaxy S4 LTE-A,
Apple®] iPhone 5SItt. Z47He] AntEEo| ALE-H 3}
H E/4-2 Adolsty e, LG} Apple IPSE, Sam-
sunge AMOLEDE AREsl1 3, 3 ==
Apple©] 574cd/m’E 7FF E=9kow, LG(515¢d/m?),
Samsung(300cd/m?) A2 3| L7} &=tk Table 3).

3) Instruments for color measurement
7171840l ofgh 24 B7Hs BHFE A Ko-

nica MinoltaA}2] CA-1000)E o]-&slo] AA| &1}
ABlEEOE Mol 4TS ZMsT

2. Measurement methods

ADLEE Qo] U HEBS Bge 2] 9
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104 2ot &% Al ARKEE ShRoR QAE: Ao AT A% HlE B4 8ot
<Table 2> Colors of the test fabrics
. KS Standard color Test fabric Color (L)
Fiber Color
(Des) (measured) Standard Measured
40.51 41.37
Red 66.31 55.65
46.13 35.11
86.26 86.32
Yellow -1.69 -5.46
Polyester 96.59 72.48
100% 51.43 55.15
Green -63.50 -42.36
26.68 23.86
51.19 40.36
Blue -6.78 6.77
-47.25 -45.30
40.51 42.42
Red 66.31 60.43
46.13 35.04
86.26 82.21
Yellow -1.69 -3.90
Wool 96.59 83.15
100% 51.43 32.99
Green -63.50 -39.88
26.68 8.89
51.19 30.16
Blue -6.78 2.58
-47.25 -32.45
100.0 100.0 ellc
el
80.0 80.0 Q,JJ /
60.0 — 60.0 ;;
T T
Y e e - ST e e B e e
-20.0 ;; -20.0 ;;
Y
~40.0 Bolie‘ -40.0 Blﬁe
-60.0 — -60.0 -
-80.0 1 -80.0 1
-100.0 Blue -100.0 Blue
-90.0 -60.0 -30.0 0.0 30.0 60.0 90.0 100.0 -90.0 -60.0 -30.0 0.0 30.0 60.0 90.0 100.0
(Polyester) (Wool)
@® KS Standard color, A Colors of the test fabrics

<Fig. 1> Color coordinate of the test fabrics
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<Table 3> Characteristics of the test smartphones

Model
G2 G?}?g AS4 iPhone 5s
Manufacturer LG Samsung Apple
Release date | Aug., 2013 | Jul., 2013 | Oct., 2013
Color temp. 8000K 7100K 7200K
Max. brightness| 515cd/m* | 300cd/m® | 574cd/m?
Panel IPS AMOLED IPS

1)

A AES AR g Ho] AuLE Eo|| A&s}
annon 500D DSLR 7HH|2}E ARE3I9loH, &
, 59 A G0ecm)ol A A8 A5 Fgo] 2
o 9 32 YR AN g NTE R
0x90x60cm 7]9] BAE A|ZFsto] 0]-835}9)
o] AEs AXT 5= e 45° FA
712 Aot AEZ FFstutt 9
12 F|Thek Apdsto] B ATE A
F(day light)Ql Des & U F T
to] &S Yot

Fﬂﬂrﬁﬁrll‘
2 2§ A

.
[>

=)
(i

N
E
ot

Mo

>,
()
AN o

i
e
o}):l) —lOlt

o £ > M kI ox o mo ¥ >
o

A - A4

A - gz 105

lll. Results & Discussion

1. Comparison of fabric colors through naked
eyes and the smartphones

EHAEMAAE o] gsto] HA| A=A ANE
A& A ST 2= o33 Zth(Table 4).
e A (L*a*b*) HloJEle] x4 Ao ols|E
57] Y3l X-riteAl] color I-control AL Eo]E o
g3t} AT XS Mo YAste] e
B e & JEE YERHTH(Table 5, Table 6).

(Fig. )9 (Fig. 32 =4 tlolg] (Table 4)]
a*b*2hEE R Zlolth HE AXE o A4
2 AEE gl 5 Yon, HR avl —SS
A 22o], + U452 AT Bgo 7171 Ho]
ok, E3F b7} U5 S weo], bro] H USRS e
oA 77t Ag ouigich WA A4 N2 WgRE
S} ATIEE MAHE REES RS

Eejo|2E ABE LE Ao H ANEE HZ
A ABTe] Mg Ffolrh U AL T 5 9
Atk 1 % WM 2w} + L Hol T Slof A
B W Uehit), 23004 % Samsungo] 714
7] btk ojoh W R koML BE AnfEE
A& A4 #Fr7r AR AE A 3ol Hls] at7t
CRFE Holil Qo] HA| AE MR 2= ®
FE= Moz X9A AT 2FMS AUEE 2

=3 AA HEe] Aol 7HE AR e eH,

L =

)

<Table 4> Fabric colors through naked eyes and the smartphones

Fiber | Color | ough naked eyes (é(;) (Galaxsya n;unLgTE-A) (i /;}1:(1::125)
L* | a* | b* | L* | a* | b* | L* | a* | b* | L* | a* | b*
Red | 4691 | 59.46| 3479 | 47.57 | 64.71| 41.90| 55.78 | 81.84 | 52.87| 51.01 | 6632| 41.05
Poly- | Yellow | 94.64 | ~9.69| 77.79| 94.75 | 24.08 | 80.83 | 99.64 |-16.56 | 88.58 | 9732 | -17.36 | 66.92
ester | Green | 65.53 | -45.86 | 27.74 | 73.69 | -42.71| 26.95| 77.42 | -46.50 | 23.24| 77.47 | -3434 | 19.79
Blue | 46.78 | 6.93|-48.46 | 47.71 | 35.58|-69.66 | 53.97 | 15.16 | 67.87| 56.82 | 16.82|-57.20
Red | 4930 | 65.06| 2938 | 47.98 | 71.07| 5237| 57.35 | 91.03 | 62.56 | 5230 | 73.89| 47.55
Yellow | 94.69 | -5.88| 82.18| 94.10 | -20.86 | 96.47 | 99.80 | ~10.62 | 110.48 | 97.38 |-15.30 | 84.40
WO Green | 40.60 | 43,18 | 526 45.65 | 4204| 2253 | 4692 | 4825 | 14.05 | 4840 | 37.99| 14.94
Blue | 3878 | 3.07|-43.18 | 33.61 | 32.30|-58.59| 40.64 | 11.41|-54.83| 41.92 | 16.15 | -49.59
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106 wud 6% A ATEE SHes AHE H2o] Ay A% W BART T
<Table 5> Fabric colors of polyester through naked eyes and the smartphones
Through naked eyes (]éczi) (GalaxS; ngzurfTE-A) G pﬁgﬁieSS)
Yellow

<Table 6> Fabric colors of wool through naked eyes and the smartphones

LG Samsung Apple
Through naked eyes .
& 4 (G2) (Galaxy S4 LTE-A) (i phone 5s)
Yellow
100.0 Yellow (+b* 100.0 Vellow(+b%)
1 Al
80.0 — 80.0 |
A
E * llow
60.0 " .Xgl | ow 60.0 trie
* 1 1 N
40,0 —+ o 4 400 -+ -
Green T Rede T
20.0 - — 20.0 1 - Rede
1 A x 1
0_0§ [y TR S B - oo§ |, Greene; TR U T R I -
R \ 1 & St L e -3
(-a*) T (+a%) (-a”) T (+a%)
-20.0 - -20.0 —
Blue Bye
-40.0 Te -40.0 X
1 A g
-60.0 -4 = -60.0 -
-80.0 —_ 800 .
-100.0 Blue(-b*) -100.0 Blue (-b*)
-90.0 -60.0 -30.0 0.0 30.0 60.0 90.0  100.0 -90.0 -60.0 -30.0 0.0 30.0 60.0 90.0  100.0
@®: Naked eyes, A: Samsung, : Apple, H: LG @®: Naked eyes, A: Samsung, : Apple, H: LG

<Fig. 2> Color coordinate of the polyester fabrics
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<Fig. 3> Color coordinate of the wool fabrics
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E3] SamsungAtel LGAZL RAFSHI T obal2 A
SIEE NE g0l b} FFE RolT RO,
LAV 7V 2 Aolg vhehith

R AF EQ RE MOIH AojEE 48T} 4
A AETe] WA Zo|7t Yehtow, Eo|AH 2
EET AMtE o s Zo|7t ¥ A v AA4E
2 ATEY SN2 AnEE 59| a*7) ‘4T
2 Ho|w Qon, e AviEEd] Hla) A A
AEurh Y BHN0E et maae A
DIEE NBO b} AR woln ol A A
EET S AYetA Edcty ATk FEAE
HA| 2EMo|A AULEE A5 AA| JE9 A4}
o] 7 FAFSHA Bttt T2 AnEE A&
o] b7} AT HolT AALH, LGAPE 71
Z AA Ut EYolAEHet fARE 2THE B

AL 70 42 A HARE AFHoE E4%
A3}, EYoAH ZE = WA Samsung
ALY] a*gko] 71+ & e AA| A& "R}
7V ZItk. ¥l LGARS}E AppleAh= A& o= A
Al AEd "@A7F AoH, LGAE 7MY AAl A&
I FAFSEATE 2EA9] F9= AppleAto] a*7h 7}
R UEd AA AEe] A4 Zol7t 7t 2
O, SamsungAte} LGAN= AA| A=3 A44o|7t
AAAH o2 Attt ESE, SamsungAte] a*gto] 7
2 Uy =Tt 7P =30t 7T Samsung
A9] bgio] 74wz et 4] ARt Aw
E =4 #2A8 330 JASUA|T, vl oehgt LG
A9l b*gro]l 71 - & TR H7t & A Ve,
o2 Mit Aolgk AE HYrh

S HotZ o Samsung AUPEEO| B AHIE
Eof vg] ATt w2 ASE AT 5= A o]
+ Samsung®] 3 MfHEEo] E}f ANIEE SO
HIg] 7] 2o At =4 2dEHE 202 &
4 QJtH(Kim, Shin, & Lee, 2014). 124 TgtAof A
9t LG AHPEEO] ==t ol 2FHe] M=} g
SHED 237 2o waEH, ke AFEFHQ
F8 A7 283 ol

EeolAH AE9] M (Fig. 2) 2oe THE 4
= MBH(Fig. 3)9] BFHL FAIA AA 2E9
T B0 t27] diiol #x9] fX= FUst
A LUARE, 7t AUTEE FH 3O 927} Eo|AH

Aea - 4

SRR 107

Aol FARHA Yehd AR HorS uf &S] F
F71 Aol AR F=o] MS e Aol fA
gt Ao WAdt & ok Eg, R FEE W,
L&, 2504 SamsungAte] A7t 7P w9koH,
oo ARE LGAPE 7H =4 UElht 2o AH
B3 593 23 B

ANE EFF HYS 1) AUEEOF Holk E
o AH 2EI ST &5 M =4 F3, 47
O] ANFEEY] a*b* MIHE A7} FAFSHA RS}
I Qe ACE UEHT ojA2 ANEECR A&
= & 1 &8 77 A EgE 22 A Ad
oflA= FARE £2E5 et dB/dS Hol= Ao
2 g 5 ok 28y JERE A= AE
Fofl wet Aolged], LA ZoAH &2
ntEE AARIETE A HE9] AFol| Exsta
UARE, FH AEL Ao Exsiqih $HH, &
A ZToAE g9 AF, AUEE A4} Fw7
AA| A& 7|E0F stko] BExoty QIAAT, &
252 Aol Exsta 9ot

>

doxo [ o |

S

2. Comparison of fabric color difference through
naked eyes and the smartphones

(Fig. 2)¢} (Fig. 3)= &5to], &2 AMiH(a*b*)
BHE HAE 4 YA HEE YEE L*glo]
A g2 AHR7] wiof AE1ke] Feet At
(4Ey= & & Ut webA A 223 AnfEE
&0 MRS Blsty] Y MBI A=E ol&
Sto] s=2of ofsto] MAHLE)E -5k (Table 7)°f
Yehyy, 2z 2 6| w8459 tkFig. 4, Fig. 5).

1) Color differences of polyester fabrics

AR KhoE B Bejo|aE Bt 27| &
NEEOR Holb ZZo] M HEA W2 37
slof 2mR UehfSickFig 4). AUPEE mdE
2 D% Mg th2A sto] 2R3 golaHl 5t
1, 9&L ‘LG AUEE, 7l2H|= ‘Samsung’, 22
2o Apple VErdITh. Z17ke] Tem Aol 913
% $AE A4 42 43} AlEEC R Hol: A
o] Azto]c},

717 B0 I3t A 29 Az, Y2 net 2
slEEe] MEA Yt olghe & S Usich #
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108 2ot &% Al ARKEE ShRoR QAE: Ao AT A% HlE B4 8ot
<Table 7> Fabric color difference through naked eyes and the smartphones
Fiber Polyester Wool
Phone
LG Samsung Apple LG Samsung Apple
Color (G2) (Galaxy S4 LTE-A) | (i phon5s) (G2) (Galaxy S4 LTE-A) | (i phonSs)
Red 8.87 30.11 10.15 23.79 42.89 20.42
Yellow 14.71 13.73 13.57 20.72 29.14 10.05
Green 8.78 12.73 18.40 18.02 11.96 13.47
Blue 35.65 22.28 16.58 33.44 14.45 14.90
HiG HSAMSUNG Apple HLG HSAMSUNG Apple
(G2) (Galaxy 54 LTE-A) (i-Phone 55) (G2) (Galaxy 54 LTE-A) (i-Phone 55)
3565 4289
3011
33.44
2328 29.14
16.58 278 2072
1471 20.42 2
57 I 10.15 Ill3 il 1278 II1005 IIS Dzng 3.47 1445149
Yellow Green Blue Yellow Green Blue
(Polyester) (Polyester)  (Polyester)  (Polyester) (Wool) (Wool) (Wool) (Wool)

<Fig. 4> Colors differences of polyester fabrics
through naked eyes and the smartphones

749] 79, Samsungo] leeh I mEhEL LG7} Al
A A A 7Pg AR7E A vebged, 254
= Appleo] 7 FA| YEFET. 4714 A Fof et
Mo AntEXZ ¥Ha Mz} | o]y E HX}/} |]=|SE

Aoz yeh fARE A HofFal QLA bt
Aol A= AntEE ¥Wg ML 7Pt 34 yeRg
o E3 EIHAO] H9 Appledt LG ARFEELS H
A7F Aoz FEE £ gle WA 15 ojyiel v
il Samsung AUIEEo| 7Pg £ M-S Hol1 U

& 5 U

2) Color differences of wool fabrics

E3t A2 o] ue} AvfEES] Mk
YoIRE & 4 gled, FAlmsr fare A
£ Hol%: 9thFig 5). WIHS] F9E Sam-
ngel 7 2 A LT Qglom, wgkae
Appleo] AA| A2 M3} 7pg A7t A vepgt,
ZFAZ LG7F 7P 2A UEhdeH, sietol 4

Ol:E 11

<Fig. 5> Colors differences of wool fabrics through
naked eyes and the smartphones

% Samsung¥} Apple> M2F7F GARRE HHA, LG A
A= 3A YerETh

E3F AR AEE VISR LS W
I, LG7F AA AE39] HA7F 6 o]l = 7MY A
SHA| e e, Samsungd}t Apple> AA| A&}
H27} 100|H & UERTh a*@} b* 3he AA A&}
AULEETLO] Zpol 7} *Lgko] H|shA HA7E ZA U
Ept=d], 59] w0 AHE- *bgh 20744 Apol7t
e T

Tl B o, BE AUEENA A=

g M E R AE AE: 8 o[, TR F=E: 10
o[HE UEHonRE Hutd E Ao AH|R}

ﬁ‘ﬂ_—’] [4E 7]—1]_]_ 9}\1?4—1 J\_\_]— ‘(:3;_]- _/’\_ (/:)V]‘q_

H|wsjE 4

IV. Conclusion and Suggestion

H oL A 8907 HE EFoAHS i
T &9 AT} LG, Samsung, AppleAtol A A %St
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