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In-Dash
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AAH(AM) PDA
F 4 (PND) FUEY
DMB/PMPY A &
] & (FM) 423 (FNS) In-Dash

E4: FEoH2012), p. 18

el Ale] A dull Fejo] wet wigd uivjAle]d (BM: Before Market,
ol3l BM)¥ AX& Wu] Aol A(AM: After Market) &2 U1 A% e
wel A2 e Alo] A(FNS: Fixed Navigation System)¥} Ftha wju] A o]
A(PND: Portable/Personal Navigetion Device, ©]3} PND)o. 2 EFHUHE
27197 2007). A AFRE HI Aol AL Ak tig] H=ol FAehe
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2. WRl Aol Y T
WH Aol Aol Al Ve A 1A 4 Al2=Hl(Positioning), HAA]
%= (Digital road map), ¥ AL ES9| o (Navigation software) 5= T4
o ok A= A F4
WA o® vEnh GPS 7S 7HE &3] 2ole VlsR ATAA 1He Al
=

o]-&3stol A A

A3} =~ ¢ 7)< (Heading up & North up)e] E3 5
o] 7]& EF7F FdFojoF HZ A Un| Aol ‘HAA A AR QL
[e)

et 234

matching), 319

[e] o =
542 g9 5 vk

Routing ™ Voice
Qutput
Roure |, D
Radio Guidance
Transmission Screen

.. H
W ecne |

Mass Ma
Storage # l Interface | Keyboard
{:}= —1 Positioning Mt::':.zﬂg — O
Sensors Veice | nput

ZA: C. Brenner & B. Elias(2003), p. 2
% 22, A Y| AlelAd A & tholoj 1
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WulAlol el Fa 34 7l te toloj (| 2-2)% Ay
AFEAE ZIRE Ee 54 A% 22 Input FAE E S
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A Hxl —%7%8}% 2 AA Al AR vl g @A 2 94
2 soaly] 913 A =4 )% ujgk Ao}

a. A=k Al 2~ ¥ (GPS: Global Positioning System, ©]3} GPS)

k58 Ul Ale] ol = T2 GPS 7]&S ol&std | A E ettt} GPS 7]
=g o83t dA AAE Foete WS FHH A% osiA A
g RS G e AN HAlske AaE FAlste] oA #S
AA S A mEAbes SAFORN A AE st Aotk ¢
doll FAl| AlAleE A7) AAIZE Ags] Aot 379 914 39
Agvto® x4 AAE 28T & Aok 2 A3 gAE dA
AAE v avtolB R dRkglo] AREEhr]ol= F-A st AV =
A vke AJA S AREstar Qlvh. wheba 47] o] e f)/dolA duE
FAske] 914 AlZba A7) AlZbell A B AskE AIZEAEE S HAE
ARG (A A T 2002). ol & fste] 2012 @A AT Ael= 32709
1ol 6702 HAEWel AX w2 FxHol Utk AFoR FAH=
GPS A3 o= o= AHAxo 927 At s, W v (Map matching)©]
e 4A4e 53 dA T T 25 FHIHFTA7IAH, 2007).

f

M 8

b. A& H A 2~ €(DR: Dead-Reckoning, ©]3} DR)

A (Gyro Sensor)?t 53 7 & A (Odometer) & 58 Pk} o] 578 =
Tkl 7] A EmFHO 2] A fIAE ek W olnh(L.
kleeman, 1992). A3} ¥ HY 5 GPS S9AYolg} B = FoA+= @
A A2l Fhefe] o] wlEo] DR AIAME o] &sle] X ARE d&
o} < GPSe9F A Wu Aol Ao AAE o ks o] gxa Q)
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c. BEACON %4

LR EA8= BEACON 21715 & dA A& ddsts W
otk BEACON o2t 914 al7)ek 19k 8,000 ol tfe] Abs o] 83l
ko] YA E mobst® 3tk BEACONS @ $)7F 5uE o]jo] 7]
ol GPSEUY AFZrt Eau artER7 ZANE 55T ZRdAn
BEACONS HE= AXsl= WAooz 7t w2l Aot Ju
t}. RF(Radio Frequency) REo] @Al o] =22
nitl A xHo] gl 992 BEACONS 232 $alaA Hv o
AT AYVATE Tl AR VIEow wEdE AHE dSHn

WEGE AYAME 4 eSS AH AMHlE el e HERE Tt

Fath AEAE AT ARE WulAl AL MER 4% H/74 oA
9 Al Sl ATRe 5 Ak

2) A2 =(DRM : Digital Road Map)

Wl Alo]d 8 AAAEE Agdd dt=do] BN AT F UA=FH
A stsar 38gdo] glojof drh AAAREE £A4 oy, 2 el
B, 914 dolgz FAEG(IF, 2008). Wr|AlC] Al
3D A=7F AREHEY HZdd= FeARt =dEa o v 29" 14

=& 4

= 2D 3 3D A Efdi o},
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fl
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Z3]: ofo|ubH](www.inavi.com)

19 2:3. 2D AE&FH), 3D AE(S)
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) S A E 9 o](Navigation software)
g AZEJ o= ZA A=A (Routing)® W vl (Map matching)
9 3 =2 ¢ 7|4 (Heading up & North up)® A F ).

a. 74 2% 2 (Routing)
Routing®] 7]¥ /B3 & 438t BofpoA A7) AdE YA HR}A|
Lol dAdE S EA dolEuolxeo AA4H =W

7o Fastldl= o el vk wEb ARPAHAME Ak
7 &3k 234 ofeknlol 714 (algorism) 9] SE&ZE o] WA
Arjofol vy AREML thF AR FoA HG A2 xE HA 4=
S ZolFs 4Te vk HH Ares AN usgRE $I #3749 o

b. ¥ w3 (Map matching) 7]

GPSY DRAA 55 S a4 A5 o of 3H5 FAS3 93
AR7F -7 = e o] wf =
skl &gk & Fo
Elias, 2003). ©] 7l vdd3 A2go 2Ry 53 A=Y AxE F
Aot AAA =AY Zgdt mrmeof AAANAFH. ol FHFIAW Tts
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o
>
&
4,
N
)
olr
rot
fo
N
il
offt
>
2

ﬂd
=
rir
ol
oL
ftlo
i)
ON
o,
)
o
E
@
os)
)
D
5
5
D
=

o

c. ME ¥} =2 ¢ 7]+ (Heading up & North up)

Heading upel? 2p&xb 21 waks 3 st Ado s agAa 7= 7
s& AE7F vpA] UARE o] Wake] webA FHe-' AT A5 =
AREAZE Aol Al Faks hohd RAko]l R A& ol 9] A st
ApeFe] WS 912 s fXdth North up Heading up¥ HHoj

7N Zow AUAZ F Asake] X7t o] F Y
= A& 53ttt Heading Up 71| North up 7Rt ¢ Jxd /iy
2 ow AEHAHImHLrlEH AT, 2005).
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A 242 A8A B

1. AH&4 9 A

A&7 (usability) o] & AF&A7F S 7E #4
U Al2dlle ARE S uf dupu ARRSHY] @7 A molt) g /\}%Z}
o] &8 wES Aol TEA R FIAA F Ue AF Ee Al
Eat 4 7S A4 olet oH(T. Grandon Gill & Eli Cohen, 2009). =, AH&
& ded o] oflel A8 AL A, AHEA WS Y Sk ol 2
E3MAQl oulE xgstar JTHA. Abran et al, 2003). o 3 2-12 =A X
3} 7]7+(ISO: International Organization for Standardization, ©|3} ISO) % Z7]
24 7142 F3(IEEE: Institute of Electrical and Electronics Engineers, ©|3}t
IEEE)ol A 8o gk ARl gk Adrgo]tt.

jaist)
(]

o

ox.

—

flo

HN
o
Y o

2

21 EEANA AHGHY Ao

el

e
HN

AgHe Azgone] Y 2 Fdel golshus s A% ¥
[EEE Std. 610.12-1990

WS A7 e 5 IS she S40,

A8 AEATE G0l EEANA BEADA SA
ISO 9241-11(1998)

B4 S o] FEE s Hrolt)

AREAZE S 20l AREE W) A ofsEal Wi ALE
Aol Al mH Al AL ES 0] AE] TeE AR olet

ISO/IEC 9126-1(2000)

23] A Abran et al(2003), p.2

4
2
2
N
-
Lo
e
>
o
o

o e AuE AUE AFYel nek A4l )
dOES ASEE e o 5 AT 27] A8Aeld 4 8T & RS St
_]
o

AER gelHgiont g4 AAAA Frht AHgAL
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ARGl e = Miler(1971)7F AHEA S AR&SH7] ol AR'e ' A9
st A A3 E k. Bennett(1979)2 %7] Milere] Aol& wWdAIA A}
As Aledd AR 3 daAg ] A= 7idstskaith. Shackel(1984)
2] ‘the Concept of Usability’ ol 4] A} &A1& Al&x7F a1 a34 o
2 AREE F AEF o A2 Yeow Aoste] AMEAEe] Mds
0L FA4 o2 7]E3A tHB. Shackel & S. Richardson, 1991).

Shackel(1991)¥} Nielsen(1993) &9 W2 dATAEc0] AMSEAES 3
Ao R Aostrlnn AbRA o] Ad £AS 3 Aetaat v

T AP HAC i Aot

1) Shackel(1991)2] 74 <]

- 394 (Effectiveness): Fo1 7 FAlo] g 3 A=

- 858 o] A (Learnability): 501 %1 ¥4 9

- A4 (Flexibility): Fo1% A2 Walo] tig 13 A=
B &= (Attitude): AlZ=gloll tht A8 RES

2) Nielsen(1993)<] 7 <]

4-0] X (Learnability): Al2=&l2] Z5H-2 8]9-7] ‘H%O]C =
_]

<
A=)

- &84 (Efficiency): AlZ=¥l2 AR&2L] AL S =d 4 Qlojof gt
] ]
=

o,

rlo
N

o] (Memorability): Al 2=#le] Z}-sH o5}~ _,qfqo]: 3o}
e 2 J%(Errors): ole] A Eo] vra EG71 §olgof gt}
[e)
™

- WF=X%= (Satisfaction): Al 2=l AR&-2}of Al &7

3) ISO 9241-11(1998)¢] A 9]

& 74 (Effectiveness): AF&A7F H54& @43 o Q5= A=
- 384 (Efficiency): A4S a3 uw FQ3l =

- Wk (Satisfaction): AF&SE w] =7]= #Helsty =8 AE

- 14 -



ARAN AR wek 4B 5 ok ASAY BHe AgIHAA -
VS

L
7= gAY o] Arw FuAQ Axd &

)

22 AHEAS &4

Classification Shackel, 1991 Nilesen, 1993 ISO 9241-11 ISO 9126
Learnability B o
Learnability Learnabiliity
(Time to learn)
Learnability B
) Memorability
(Retention)
Effectiveness
Errors Effectiveness
U (Errors)
ser
Effectiveness
Performance ) Efficiency Efficiency
o (Task time)
(Objective)
Operability
Understandability
Flexibility
User View
] Attitude Satisfaction Satisfaction Attractiveness
(Subjective)

Z*: E. Folmer & Jan Bosch(2004), p.7

o] 9lo % Hix & Hartson(1993), Preece et al(1994), Wixon & Wilson(1997),
Schneiderman(1998), Kockwood(1999) 52| 727 AREA 2] 7id 2 4]
et A= W3R THE. Folmer & Jan Bosch, 2004).

- 15 -



2. AH8A B 71¥

AHEA F7FE AREATE oW AFshell A ALESEY] B EkaL, o|E A o]
k7] AHEAE AFEAY] JAel A Hrtstel 2 AdE ARl wkg
stal AF8AS AT &S AFEA W 7H(Usability Evaluation)2Fal
(AR, 2012). AAA= AHEA "H7EE Fote] UlY AMEAdS 54
& g o Alxde] QIEHool 2o FoAE Ao EAHT ZAE 9
Kl 2 TH(]J. Nielsen, 1993; T. Rodden et al., 1998; M. Y. Ivory & M.
A. Hearst, 2001). X57tA1¢] AFEA A7} AG4E F2 AFS AFEsStE
HAo A HAE = AFEA TAIES AGA HFE ANA A #AE 73U
a2y Holls 2 wAEe] tA BAEA FEE 8] 7 3
7hell 15 S ATkEle=3t, 2008).

AHEA 7t B T wet Edd o
7kl R AAE HERATH

ol

ulles
rlo
re
-
D)
%
>~
>
oo
oX,
o,

1) J. Nielsen & R. L. Mack(1994)2] &35
ALeA HI7EE 918 471 71241 WS AssH(Automated)® 71,
2 2= (Empirical) 71 ¥, A¥3H(Forma)® 71, ¥ A & 3t(Informa)d 7] W

o2 yHr b ¥ 2-32 7Y d@ AHEA ?07} PR R RSRe R=N

¥ 2-3. J. Nielsen & R. L. Mack (1994)2] A4 H7F &5 2 9y

i F7b iy
A& 8 Automated) 719 | -+ AFHS-E4 W (logging actual use) &
- - 284 9719 (laboratory usability testing)
A1 Z 2 (Empirical) 719
- o 2= 1| 9 ¥ (Ethnography) %

AgsHFormal) 7% - GOMS 2495 o]83 H7Hthe evaluation using COMS model) 5

Fe]~¥ 7]9 (heuristic evaluation)

H) A & 8} (Informal) 7] ] N
- 0121 A Al ZH (cognitive walkthrough) %

- 16 -



Asstd M ZeaRs B AHEAY HAEE Adtels Wyl
o] W& Fall AHEA HIHE AASHH A HES =Y 5 AL A
7EAe] = ek AAAZ 4 Yk A8 &4 H(logging actual use)> A}
s3tE 71 T 7P AR HHoR ARV A A"E st dA)

BHF F gk Prhe wRe)

F7it 2ol A glol Wi ARgAke] 2 dolHE de 7 3o

44342

AZH ARe A AEAE e AEH HAES AN Bt
s Aol o 1Me oF WA A%, A AT A, FHAH BEE
5 o ASAS AHE setd + Qe Aol govt At ugol
B ol At 4% 71%011% AR Ate o] wek A

y] ¥ (Ethnography) & ©°] 4 3kc},
APzt 7IRolt ARE Edolu; kAl TS

T

g

of
:‘?L_’,
>
>
ofo
ox
filo
e

3= WhHolth, GOMS(Goals, Operators, Methods, and Selection rules)
ndS o] g3 ALgAl HUL VWM AEVE UHoE AAFETH AR
fo] A =i FHo] At Nielsen & V. L. Phillips, 1993).

HhH ) vl g P ste 7S dertE FAE HIMRRY Aoy Tl

) [e]
Aste] AEAS 4FsE Mol AR A ATYAES o]
shel A3 WA ®Ao] st AR AAH % o AgE 7
S40] ok WA AP WEA AEH B PoRE Felay

H 7} (Heuristic Evaluation)®} <1 %] %] *]%L%(Cognitive Walkthrough) ]
Atk FE=Y B HE G tidel AR FEE flstel ARk o
B A Ak & rrol=gils dAnbt & A7 A=A Ao AETFE
SsHAo R Hrtsk= WHolt(]. Nilesen & R. L. Mack, 1994, Y&
2012). AA AFEWM S AE7HE AR 4ol A A A ARl B A

AAH BHoIA Abgate] BAEE Awr)

- 17 -



2) D. Wixon & C. Wilson(1997)9] &+
AREA] HJ7F e O3 o] 57HA] EF 7l wek v th

- P44 (Formative) vs. 7} (Summative)

FAAYN W AFEA Y FAE oty flste] AREALlAl #H 7IEEe] ALt
2] 9 (Scenarios) & AAEta WA o Algxl ClE XM (User Interaction)S %7}
v WHoRE AR ol APAR] 5AE etk AFEARY HAl £ A 2
ST L SR S R B s ) e T 9S4 ArhHix & Hartson,
1993). Wk, F7hAQ]l WS EAACE AR gE F ) ol Ul tAel a4
£ Hluste] AREA S| EH Fe Zohfi= oty 2 HF A

cHAl A A A A (Hart.son et al., 2000).

>
inj
=g
rlo

o

oX
2
r O
i)
&
i
ne
mIo
_Q

- 14 (Discovery) vs. Z 7% (Decision)
BAA He A WHoRE EU|E s AR EAS AAlE E
2 53t Auy|E 3ha, $aEEA AL BAES FooXE AH Boln
T oA ARE RS Ftetdith AR A S QIR o)A HARIY F8 84
A

4
FEstel AT AEHE FH5E Polt

B?,
gi)
o%

SEERIEREE

Ll

214 (Formal) vs. 344 (Informal)
Al olu 7l whet {rpF JEEE s P24 wyold s A

A7k 4gel mek 54 WAe RESAG B $BS wE e a4

“$(Users are involved) vs. AF&-#F A9](Users are not involved)
84 HA e AL A AR Ak A, el el whe R
A Age] Fdste] Hrrstod ARga ol 7iHolg) g
o o] F

oA A S BT Agole A

>~
>
oo
kY
2
,“\"
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24 2 (Complete) vs. 5
718, A, HAE, 2419 BE dAld F8E = e F3r7 S 944 9

LE]

olet s 54 BAGA AL§H S

o
I

Of

i

I
%9
rir
o
ok
o
z
Shs
)
o
ok
o
u
g
i

U % 2-4% D. Wixon & C. Wilson(1997)¢] 57k 7]&ell whet AR&Ad 37}
WS BRE A%E e,
3 2-4. Wixon & Wilson(1997)¢] 57F4] 7)ol uh& AH8A H7F &7
Formative Discovery Formal Users Involved Complete
Method VS. VS. VS. Vs. Vs.
Summative Decision Informal Not Component
Thinking
Formative Discovery Quite Informal Involved Component
Aloud
Heuristic
Summative Discovery Quite Formal Not Complete
Evaluation
Mainly
FGI Discovery Quite Formal Involved Complete
Summative
Cognitive
Formative Discovery Very Formal Not Complete
Walkthrough

221 M. Mantyla(2000), p. 21

At (Thinking Aloud) AHEAZE A Agol| o (Involved)ste] theFsh
AR ARE SRHA A BZbe A Al(Informal) EFsks Wrgolth Bt
A= #EA W (Formative) S 3l AMEAFZAE] AA2 A 444 (Decision)
J AyE derh W) ¥A~ OF AHF(FGE Focus Group Interview, °©]sh
FGD= A4 A% AR 259z AP F5 off AFS Aordx 74
ek Attt g FARHARE AluE] . HAES Saf dEsks W

%

=
o] oflg} Ak B2 Ao A thekak t]zrlol Q4 FoA HE Uoke o=

o

U (Summative) o2k HollM 7Hg 2 ZolE BT AlaltaES ARARE A
ol FAA7I7] Aol w53 Fds AAe 23 Fol AREAl A dEol v

=
gol B Fol= 4 8 HAL wwWA ASAL ARE
B 5 Qo FrelaE Wb AAE AW E=E fA4E 5

=
AL 2t 9oy A4 (Formative)/4-7H (Summative) ol A 2ol & H. It}
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nE
il

3) Virzi(1997)2]

Virzi(1997) 7+

o

o
=

of o

==
RLN

i 71

U

)=
W (Resource—constrained methods)

7} WS 47kx) B R 2oz Uy U

47} A]
oF

_ Zﬂ

1
2

k<)
pA

.x]_

Al A

|
K

of

+]

O

1

ko)
H

o s} 4

=
=

72}

]

(e]

Dz

=

R

el

F7]el wlgo] v ol &

42

Q
=

al-go
=

(e]

]

3

171 ol gAY
MAA o=

-

(e]

DE

o,

ARE o
- AR -HE7F #4 (Usability -expert reviews)

=]
H

%

|

A JAA]

=]
R

AA AL-g7e]

=]
R

NEL B

e
U

olt}. A7}

Gt

=0

7H7F X3

=]

8

o ¥

=

=

72 a5 A Sl
AHEA AT

hvA
-

-
T

o
- Q122 A2 (Cognitive Walkthroughs)

- 1% AA A (Group design review)

7hgol gl

olo

Tor

3 A

5

e
==

A7} 7
o wepa QA A A

(e}

=]

AY2

ol 2}l

)

We o

e

(e}
AR
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&
3

,?L

Zé H

=

A2
=

9/]
T

=

o

3

&
5

J

A
ax

= B
o

|

A
SREE R

1

ksl
yal
[e)

R

-

1=
=

7N

} AHP)

°

Thomas Saaty”}

A 34 AHP 7|29 o3
2t

1. AHP 7199 713

19703 tj
(Analysric Hierarchy Process, ©]

RS TN T KW N oz ® T ST

@%%ﬂ mm%_:zl NAR g™

7A2]_F| file) —_— OLHL,WIQO
- N o o N

o) O#D N - ﬁa
e Tt ook N W o T - T

BOE g W ST G BT 0

w YT A oy ° X %om
] :

Wi,UI \mW . ,IA% J;OWL i
= O & Hogp R
woE s A Foa®=rg
W:..cv%ﬂr o_a.moLA WﬂMlﬂrE’oﬁazT
4@_}% mm%@u %_@ﬁﬁ%ﬂ
Lo c L w0 oy DD
T TR ISR~ ey T TR
6537 g s 2 —pwmt 2l
R = T L= i
=Y e’ T e W o o W
o BoE R g © T W © B oo oy
fiezz  Tzol cErg® 0

_]] o N E o _
PR T STHNIESE
"ScLi LT ndd  pemEssETi
Sexo N patau Cmn BTy
N o o < 0 W 9 T o g
. oo wr o9 8 — = W oy — & W
AN wmw MO E S a oM E ¥oE g
R %~ D B o W o ol n
0 W 51 P R M5 N T oo M R gy H
N N N NN B Xz
8 Mg M WH oy T am >
S oAy = N° N CONR ) © oo w7 on
S R I N < T 9 M ST
R K CERNN A T | L < Ve Sl
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AHPIlA = Hlugde] Fu1fuHE &8 A
Aol A dPA A 4=(CI: Consistency Index, ©]3} CDE =
£ o]&3ste] gArAA ALY =g oA FA oAFE st oAb AA
AT =gAS FAAZIA " durg o g CI S 9 9A4(RI)
= Y4 #AAN & (CR: Consistency Ratio, ©]3F CR)e] 0.12 dA 4
AArAAGA7Y =elA dRAS #a v AoR dAdste] ALAAR AR

b
e,
R}

°.
=
Bl
i
i
Lo,
of
=
=)

AHP 719l o8t /A% A4 st dny 4o £e4 Ade 4
¥ X 312k $Hoh(Satty, 1980; o FE < 291, 2011).
aRHMEY e SAARAY & SN sl DGR el C L3

of Ao ig FHHE nxnBL A= ()7t BEAAD, olF o] &3t

Welolt), o] P-EAE H] WY H (comparison matrix)©] BEg 4+
a;(i,j=1,2,-,n)°laL BH A= ay = 1/a;, THAAL] dagho] BF 10]
Hie= AES 7HAY, <2 1>3 2& 9523 D (reciprocal matrix)©] t}.

A11Qy9 """ Ay

Qg1 Qg2 """ Aoy,
A=| 1 ... <A1>

App Qpa """ Gy

AZNA, a;=1/ayi,j=1,2,,n

<A 1> ge nadPeA HEAE FAEY WE u= (4 up ) S
2Hgst7] f1sAl <2 2>9F o] vwdgd A9 Fi12 W E (dominet eigen
vector)ol] oA d|AE 4= gt}

A;:AU < 2l 2q >
A=)l =0 < 22>

=22 -



—

THE w = (u,uy s u,)E <A

2>5 u&%—s}% 22k a9k HE owE TIH A= A-MUE nxnd @9

=MI7F 00l H= =23, 5 Al 2N A4
%

4
o) THPAE A o BERA Aol AWHOT pAY B 2

A ax U < A3>

S8zt Auxt e AFAMEE <A 3>0] od) 2 AREE yol
2 A7IA, A, e BE A9 Zﬂtﬂ FAE oluatn] olme] w2 PA 4
of FafHlEeta o 2t 245 dE dickEe] ToEE &7 S
<A > Fe sdF AAS FYTFoEA s AdH Tax

g vehlE %A MEE Fa,

O

P A BgelA yeld 9Bde ARSI she] Clghd CR&ES
b FAL Ed @ ojul, CRatel 10% o4l HEM SAAAA
of Agzgel dugel Aolso gvtm wekstw Ao WYL T

CI= \yax —n)/ (n—1)
CR= CI/RI, 1714 RI= Random Index

2. AHPE o| &3 2184 B71 4+

AHPE o]§3ate] § AtolE, Eutd u[Alold & theFsh o=z AL
|4 W7 ade g A7 JA o ghrh ¥hH I F38=(1998)
gl 7} ©+2 2701¢] HUD(Head Up Display) QIEj#o]2=9} 3712 Ao T
g Al BlaE AAste] QEH ol RS FUF Al daEolop & A
=9 8AE AU o] s8I A2 (2004)2> AHP 7[WH& o] &35t
A=A E rte]lEo] ARRA H7F Al AR 252 AF SHIt Jfd
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ol thedolt ¢

j=2e)
w|

IH AR 2

5]

Z oA

B

470 WujA el 3t
7 8o wel gAdlSs

N
T

(2007)

)
=

al

o 94
9719 GUI H 7<)

S

A

eyl

7} sk

=

b
3

|

i

ko3
T

ARl Al A A G

p—

TE Fygor 1 A3 FQ GUI tAe

—_—

oA E A

o
T

+2.(2012)

e

—_—

o
%

T
e
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A 37 Erkd fu Aol AHEA HIF HE

A1A merd puElAol e AR B HE B4

1. 2vald Q" ol & ALY Ut I

HAW(2005) ot Z GUI Aol AFSA 7o)
TE B Hr7F 71Wd Hor A E 47 AAS AT 299 9] UX/UTL d <
FTAA R 3399 elY S #d AFAE FHOR Fo FEE FE9

gom dit= vhg #F 3-13 2o

¥ 3L 37 71W d S99 gt .9l

37t 719
Checklist Heuristic Evaluation
(Consistency) ¢)
(Efficiency)
(Visibility)
(
(

H7H4 %

o)

Fliﬂlﬂ:lm&mﬁlﬂﬁor_h

A

oL

A

oL

o

o,

Minimalist Design)
Aesthetic Design)

O|0|0|0O

A

oL

484 Error Tolerance) o

W (Feedback) o
) (Reliability) 5
(@)

O

© (00N | U] w0
uﬁzﬂl—oan‘i_\,im e,

) (Accessibility)
10 8154 (Learnability)

AAg2=E F4 7IHE HdiE7
°of dA FHE vofst= 7ML
Atk FE=E 7S A °
£ 45t A BES AAStE AT ARRA B disEAl W
Itk Eukd GUI YAkl o] A4S d7kstr] 91k dw7F Alae =
o 2= A3 (Consistency), &&4 (Efficiency), 7FA/d(Visibility), 1t
4} (Minialist Design), 2174 (Aesthetic Design)@] 5714 £.<1o] AAE ]
27 84 (Error Tolerance), ¥ =% (Feedback), Al A](Reliability), <A

(Accessibility), 8t (Learnability) F2]2~8 H7} 502 =5t}

ﬁ#
il
o
offl
e
o
o
N
N,
N
FN
o
N
N
Ry
=
>,
[~

fr
=
o
[»
o
N
)
lo
ol
u(e]
=
L
o
)

o

)«
[m
il
o,
oo
=)
9
o,
N
N
it
i
>,
_0|L
=
o
N
N
iin
m 2 & 4y o2

o
N

ih
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o] 2473 (2005)2> Eutd UIS AH&A H7hacle]l #3k A5 Sa Ent
A Y H o]~ HEA ALEA HrEelSs =Skt A B 4E
o] Exw WE7L5AS dom AHR D AEEAE AAG] = 87
A9l Wb Axrt AN, EFE T8 37 8908 o 2o

¥ 32, 2uld ARgA W F2 g9
bzl e T8 %
1. & &4 (Efficiency) @)
1.1 224 (Operability)/* 4 (Adaptability)

1.2 ©]3)4d (Understandability)

1.3 &4 (Learnability)

1.4 A4 (Control)

15 AW =&%(Help Documentation)
2. &34 (Effectiveness) O

2.1 ¥4 (Consistency)/ ¥ (Standard)/ € 21 4§ (Match)

2.2 A& A (Perceived Simplicity)/ 2 4 (Directness) o}

2.3 &4 (Clarity) o}

2.4 2124 (Recognition) ¢)

25 8% (Flexibility)

2.6 7124 (Memorability)

2.7 4 (Accessihility)

2.8 2% WA(Error Prevention) O
3. ¥k (Satisfaction)

3.1 7MA14 (Visibility) o}

3.2 A A (Aesthetic Design)

3.3 7154 (Readability) o

34 724 (Minimalist Design)

35 &H]A(Attractiveness)

E3]: o] 27 (2005), p. 62.

J. Nielsen(1993)¢] =743+ 2842 Al 7F#] 891 &+ & &4 (Efficiency)

7 &7 (Effectiveness)®] S8 B7F HEZ AALOH AR gHo

2 A #AA (Perceived Simplicity), A (Clarity), ¢!

=
T

o,

2] A (Recognition),

W2 (Error Prevention), 7FA|A (Visibility), 71543 (Readability)o] =351
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Ji,

3-33} 7ol

Y. G. et al.(2006)=

Evaluation of Mobile Phone User Interface’®l

Ul 84 2 A4 92 4 gr A&

% 33U 74 &

‘A Usability Checklist for the Usability
da ATdA e

AL

& #Haksh

8 g4 Wt HE

Principles
Component Cognition Information Interaction User Performance
Support Support Support Support support
Recognition
Main menu o Customizability
Simplicity
Menu )
) Consistency
Grouping
Consistency
Menu .
' Memorability
labeling -
Familiarity
Main menu |
o Responsiveness
navigation
List
o Consistency Effort
navigation
Soft-key )
Consistency
arrangement
Soft key )
) Consistency
allocation
Notification
Visibility
pop—up
EA4: i, Y. G. et al.(2006), p. 11.
Holesr 2ol dn A, #S A e Ul a4
¢1#] A 9 (Cognition Support) ¥ Z A A#A (Consistency)e] 7Fd F 8

3 Pyl gelo=z 7
el 7 L s
sk #ele

T

7H A 9
s 49l

AN A o] ofel

—

=
=

Az w=w vl i

A8

- 27 -
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&

3] z] 3 (Feature phone) 7]¥Fo =2
| UI= n} E Z(Smart Phone) 87 ol A &=
o] o#& 7ksAdol ATk wekA HA A3 7|Hke] Eukd AL

o,

E. Garcia et al(2011)2 ‘Systematic analysis of mobile diabetes
management applications on different platforms’ 97+E &3] XunEZ
(Smart phone) AH&A H7F 55 FEadt. #5491 I&
i0S, Blackberry OS 7|¥Fe] 37pA] 2upd 7]7]e digh Fel~¥ ¥ 7}
AgEqon FE2 o ik 3-49 Zr}

¥ 34 AVIEE ALSA Felzd @7} BE

o T (] [<2ha]

Description Criteria
Visibility of system status and losability/findability of the device Visibility
Match between system and the real world Match
Consistency and mapping Consistency
Good ergonomics and minimalist design Minimalist design
Ease of input, screen readability and glancability Readability
Flexihility, efficiency of use and personalization Efficiency/Flexibility
Aesthetic, privacy and social conventions Aesthetic design
Realistic error management Error Tolerance

Z2]: E. Garcia et al(2011), p. 4.

7}71 4 (Visibility) 9] 3t #H7} st&Eol = ‘HE g o] ko] 2 A7} H
of =71, ‘A Algke] F HolE= 3o AL JA=7?Y Tol Ao
7FA 2 (Minimalist) ol = ‘% &9} 717] (Back) W Eo] spwHult} Fo] X =712

| =

=27 & QHEHE =71 S ddHo =5 A
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A AFAA FUSE AFEA] HIEo dlste] FElag HIbe A Ab
4 HI7ME AASAY. 72 HE dH ofZ A o] o] A AFEA ] A
S HCI(Human Computer Interaction) &7} 4913 AFg#} 309 o]

4 9 y|2egon Hrb 7 7he ol 7b YERTHE 3-5).

3 35 Zuk ofZ Aol AR EAY B A3t
L,
K —Cp s
——AExt
JI.

A HE o A};\%E?é = 1/%;]/\1%(;\%3%/\4 7}
T — 1 2 a2 o (¢}

A H4d (Accessibility) 136 6.1
B %4 (Consistency) 9.3 15
C 234 (Directness) 0.7 0

D &84 (Efficiency) 8.6 24.2
E U4 (Familiarity) 2.9 22.7
F 3] =9 (Feedback) 5.7 15
G %14 (Flexibility) 14 0

H 9 F4&4 (Forgiveness) 2.1 15
I A B A 34 (Informativeness) 22.9 9.1
J &4 (Predictability) 7.9 12.1
K ©<=A (Simplicity) 114 4.6
L AHE-2F 22 (User control) 2.9 0

M 7FA A (Visibility) 10.7 16.7
A 100 100

A 3 9] 491(2012), p. 2.
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Eakd Ul AHEAE 37F o vk A5 A9 235 Sdeind
ve w369 o
% 36, mH UL A4 W} A
1SO S o147 J Y G E. Garcia A5
Bissy e 9241-11 _ _ et al. et al <] 591 H (%)
aog | | @w | oot 01)

1 F&4 (Efficiency) (6] (6] O (6] O 7.35
2 | &34 (Effectiveness) O 0] 2.94
3 | WA (Satisfaction) (0) 6] 294
4 | 71981 (Memorability) @) 147
& 3458014 (Learnability) O (0] (0] 441
6 | &5 &4 (Emor Tolerance) (0) (0) 0 441
7 74 (Consistency) O ) ) O 0] 7.35
8 7FA173 (Visibility) O (0] (0] O (0] 7.35
9 722 (Minimalist Design) O (0] O 441
10 | A1m4d(Aesthetic Design) O 0] O 441
11 9] =9 (Feedback) O (6] 294
12 | 412 (Reliability) O 1.47
13 | A4 (Accessibility) O ) O 441
14 | Z23(Operability) (6] (6] 2.94
15 | A3 (Adaptability) O 1.47
16 | ©l814d (Understandability) 0] 1.47
17 Al©14d (Control) (0] 1.47
18 | =% (Help Documentation) O 1.47
19 | #<=(Standard) O 1.47
20 % %4 (Match) (6] 1.47
21 | #¥4(Perceived Simplicity) O 1.47
22 | A4 4 (Directness) 0] 0] 2.94
23 | &4 (Clarity) (6] 1.47
24 | <124 (Recognition) (6] (6] 294
25 | &% (Flexibility) O (6] O 441
26 | 5 WA (Error Prevention) 0] 1.47
27 | 71573 (Readability) (6] O 294
28 | &4 (Attractiveness) 6] 147
29 | AR&AFSEE(Customizability) O 1.47
30 | W74 (Responsiveness) O 1.47
31 204 (Familiarity) (6] (6] 2.94
32 | A¥AEd(Informativeness) 6] 1.47
33 o 24 (Predictability) (6] 1.47
34 | A (Simplicity) 0 0 2.94
35 | = (Effort) (6] 1.47
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Al ool el AT AE AREA BUE FEoR =Ed B HREe 284
(Efficiency), 3t<5-8°]/d(Learnability), ¥¥/d(Consistency), 7FA1/d (Visihility),
7+ (Minimalist Design), 4743 (Aesthetic Design), <-4 (Accessibility),
4 (Flexibility) 9] 87FA 2 WERGtE 53] ISO 9241-11(1993)l A1 | Al =
g &A1 (Efficiency)+= b A2 T 499 A7} Enpd AREAl H7)
T2 AAsle] FQ =S o F v}y 3 X ZE(Feature phone)®} B x| ~
¢ 7]¥ke] AuEE(Smart phone) /el wel Ao & Aol gl ot

A ¥ A|-& A (Informativeness), oS4 (Predictability)2] &5o] MEA AA ® AL

cqo

2. Yo Ale] A ALEA HI7 A=

AT 2(2008)2 ‘A WHI Aol stHA KR T&%Q ARAY
g POI 70 el 3k Aq7elA 589 #d HAErts ez )
POI(Point of Interest)oll tigr H7} 94 9
A9 FGIE AAew. FGI 23 9 POI H7F 52 U /HA =
EEFRoe Agx #E FAHContextual Inquiry)et SIEF FA}
(Interview & Survey)ol A-&3le] 171¢] PND Zdo w3k Al&4 H7}

= AAsHA T

i
o
ki
e
ol
N
d
ol
9
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o

o
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o,

Accuracy)
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oX,

Accessible)

Y
)
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(
(
(Perceived Simplicity)
(

fols
o
oX

Efficiency)

F472009)2] 87 Eubd A=A s AR F7F Al FZAE A

L 25 Enpd fAelM By gdpHor Hd

7] A1 AR 84w sl Aot A3E vheat 2] 6
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+ & (Help Documentation)

7d (Accessible)

&) A (Learnability)
GRS

Feature Functionality)

JX‘%"
o
2

Information Scalability)

: A}%X} gk % (Customization)

)

k] A (2010)2 ‘A8 Win]Ale] A 9] User Interface Design 4]l
Ao A 3702l PND Z2S Qo =z 49 A&7 AFEA H7ks
Atk 2 GUI(Graphic User Interface)ol HE ¥ o] H717b Wa g
LARE Uy 107HA7F =&9 At =59 37 890

Ao 2 AA]s AEZXALY A 85T

ot

>
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oo X2 mx

3 o

5
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N,

o
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2

1154
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o,

(

(Consistency)
(Minialist Design)
(Operability)

(Help Documentation)
(

(

(

(

OO &Y
o 3 M
oX, oX oX

e
5y
ox

Recognition)

oZ:

Efficiency)

R P°1
>~
o

173 (Visibility)
- A7)/ (Aesthetic Design)

- 7}F=54) (Readability)

[e5

Catherine Harvey et al(2011)2 ‘A usability evaluation toolkit for
In-Vehicle Information System (IVISs) oA 238 AR A~
AE7F e Hol A~ AFRA Hrt gEow F A (Effectiveness), FHA
(Compatibility) S AA3FA T o & 3-72 A2 & dujAe]de] ALEA
37t F8 FES YERdTh
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37 DA AR Ak A
Catherine
. 4 Nielsen AT FAH kel d Harvey W 2(%)
(1993) (2008) (2009) (2010) et al
(2011)

1 2 74 (Consistency) ) 1.47

2| ®&4(Clarity) o 1.47

3 7+ 4 (Minialist Design) ) 1.47

4 Z2+4 (Operability) ) 1.47

5 %% (Help Documentation) ¢} [e) 2.94

6 21214 (Recognition) ] 147

7 & &4 (Efficiency) 0 ) @) 441

3 & 7} (Effectiveness) o 147

9 7H5A (Readability) e) 147

10 | &v 4 (Attractiveness) @) 147

11 234 (Perceived Simplicity) e} 1.47

12 | A4 (Accessibility) ) 0 294

13 | A &4 (Accuracy) ) 1.47

14 | 3589l A (Learnability) o o 2.94

15 | 7198914 (Memorability) e] 147

16 | o3 W= 2 A% (Errors) o) 147

17 | F#4 7= 5 (Satisfaction) o) 1.47

18 | ©] &4 (Understandability) ) 1.47

19 714 (Feature Functionality) @) 1.47

20 | 2#744(Information Scalability) o 147

21 | AHEASEE (Customization) o} 147

22 | %4 (Compatibility) o 1.47

e Al AEA W dEe ANE Ak 71E AsE A W7
B3k 2 Aolt glor 24 FBlA 53l weiselo T 54l
Wayg A 2L AR HREES gTeE 249 AL uolE
#d FHA T 9450 FEHASS & T AUk
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ABSTRACT

A Study on the Usability Evaluation
Criteria of Mobile Navigation Using AHP Approach

Jeong, Ye Seul

Major in Industrial & Management
Engineering

Dept. of Industrial & Management
Engineering

Graduate School, Hansung University

In these days, mobile navigation services have been more diffused

than ever as the number of smartphone users increases sharply.
However, a lot of users are having trouble with the usage of mobile
navigation services because of lack of research in the area while the
mobile navigation is treated very importantly.
Purposes of this thesis are thus selecting main factors in evaluating
the usability of mobile navigation and comprehending mutual
importance among the factors. In order to attain purposes, general
research on mobile navigation, 1st general survey, and 2nd comparative
survey on navigation Ul experts were performed. Empirical studies
about the results were performed using AHP method with Microsoft
Office Excel 2010.

Through collections and analysis of usability evaluation factors
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about mobile Ul and navigation from general research and 1st survey,
some factors were concluded: learnability, accuracy, accessibility,
consistency, visibility, brevity, aestheticity, functionality, expandability,
customizability. The 10 factors were stratified in the order of
effectivity, effectiveness, and satisfaction proposed by ISO 9241-11.
Then 2nd comparative survey on Ul director and 16 GUI designers
from 'A’ navigation manufacturing company was performed.
As the result of AHP analysis, accuracy was drew out to be the most
important factor and accessibility and visibility were followed. Because
of the characteristics of navigation system, the provision of accurate
POI (Point of Interest) was considered to be the most important factor
for the experts. Among the super components, effectivity was
considered to be the most important, and satistaction and effectiveness
followed.

In conclusion, when evaluating the usability of mobile navigation,
some prior factors such as accuracy, visibility, and aestheticity should
be considered in advance and general evaluation concentrated on

effectivity must be performed.

[keyword] Mobile UI, Car Navigation, Mobile Navigation, Usability
Evaluation, AHP analysis
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