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Abstract

In this paper, driver's judgements for the priorities of vehicle devices were studied to
establish the standard of design of inside devices. The differences within drivers who have
different careers were also studied. For this study, two experiments were conducted. First
experiment was performed in terms of total devices in the vehicle cockpit, and second wés
performed in terms of the visual devices that these were the source of visual information.
These experiments were analyzed using AHP (Analytic Hierarchy Process) method. The
result showed the priorities of devices and little relationship between the career and the
judgement. Especially, it was shown that the novice tended to depend on the information
from visual devices.
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Qz-71A A% (Human-Machine System) ©1¥ & Atgoly 1 o)4de] vy 1 o4
o By AED 43 FE3l9, Foiad 4 dslyg EHI}s 2L g RHolg & +
AtHSanders, 1993]. €¥t¥ o2 7iAgE MES uif FAHHSZ R Al ME o
d 54 gAolu 7 HAEE AT T AREC] ALEe RE /39 EA, /T, F
A, An), AR T2z TR Aotk d& 9, 3 AE FAY Zetolujol A o}F =i
g ugriy 54 EF JAEs AT 5 A 283 oE Aoy Age 84
Hog A3t A2d3 J3A83n, A2 A4 75E& FEANID

+A BRAA QT-AFA A2 AQEFHo A tE [278 1] 2o AFxe
AN A7 ARAA AFE FB o) AFE TF 71BN 2AEA o]HE BR HY 4
& AR H=E ojRe] FeEdn. 28Y Y M= o]AE A(dA 2F XY A%
el $AE A PF(A FX 22A)E e AAHQ JAL Y.

21 £AA HAX ¥4 (Driver Task Analysis)

tAd EHE A3 LA A7 AFY AM FA, FohEY ¥ BF WA =4,
Road sign® #5 $& A& T2 Ao v B Fo4g 7]&olA "} oo Agste
AFA WH Display$t FXEo] T QFEdHon AHogHm HdAS YA GA =Hd
o] & DeviceE+ Driving requirements®} & Y074 Hol o}F B EAESE ol7leA
®oHHans, 1993]. 3 AFXE Aodte EHAA BE ZFa-24A A2 [27 2]
A BE vk9} o] Closed-loop control system2 2 R @¥ = o] tiSheridan, 1992; Forbes,
1972 ; Salvendy, 1987].
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3. Experiment

ol & PAANA B o, AFA HE FAE] U AFEF Ao HAA SLAHAAS
o] AA N Y ObjectEE H7Ists Aol AR3l Fasittn & & Yok B AFdMe A
A EHAE AAEO 2481 e AFY InterfaceE FoNA od FXNEE T34 o
71E7bE gotiy] fsiA A SHAEE A2 A4F9 Interfaced] FLTo] e AE

(o]

S AAEAT. 2 A3 = AHP7IW¥(Saaty, 1980 ; Armacost, et al, 1994]& A}&3le] 24 g
%1t} Pairwise comparison 2 Ratio scale$ Al£3t AAHR=d B dFoAe 5885
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3.1 Experiment I

4t ObjectEL AFaY R AANESLS 23A 579e2 MHAAUE AT YL Steering
wheel, Meter cluster, W& Z|A] lever, Wiper &4 lever, Nozzleo] I BT Y2 Radio cassette,
Cup-holder, Air conditioner switch, Front ashtray, Clock, Nozzle, &3 #HAelm CTEL
Glove box, Nozzle, D742 Door inside handle, Speaker grille, Door opening switch, E 7Y
€ Gear shift lever, Parking brake, Rear console box, Rear ashtray Folth. ol& [Z1¥ 4]
HAH gl

[¥ 4] i/ Object
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Goal Category Subcategory

( Steering wheel

4 A T4 — Meter cluster
WA Al Lever

k Wiper 274 Lever

(" Radio cassette

Object selection Cup-holder

B +4 Air conditioner switch
Front Ashtray

Clock

FHFX

Door inside handle

D 79
Door opening switch

.

Gear shift lever
E +9 Parking brake
Rear console box

[19 5] ObjectEo) th§ Decision Hierarchy

o] ObjectE°] 3 H7IE T8 FHH ObjectE F23 W7 Y& $£4 o]E Objects
o t§¥ HMI(Human Machine Interaction)@E71E9 o7Z¢] olg) $4 1X2 AR 435
&g sted AdM FadtA FAY 201 G ObjectEL 23 WA 7189 CFY
< AR A5 ARAES dted oA ¥wt Fastx] guis HMI HE/IESS oA o)
AL H A1, Nozzles}t Glove box, Speaker grille, Rear ashtray® %3 o]Az & olgz
A=At HEL 19 AYAEA AFAE W3 43L ANSA & F 45 =g
& AAstY AAEET AHPZIYE S AH8-387] 98 ObjectEo) thated (27 5] Zo] 4719
Category 9 15709] Subcategory® 4 ® Decision hierarchyE 214 8} ¢t

o]} & Decision hierarchyoll &8} 24 Hojad HAEAE ALg3le] HE 2AE AANFF
ed 4 e EdAYH] Az 1d, 2, 349, 44, 6, 79, 84, 99, 11de] HE 97
of ¥ 4¥ A st ZALE AASET 4 Fao] dis) 2AlE HAE E Microsoft(R)
Excel 97 ™& Abg8t) AHPEA S AAstic 24¢ 3= [® 12y 6% 2o

ol9} #o] AR FAHZ £HEL stez 74 Aol =99 FAES Yot ¢
N FYFE e = 005 oA, Spearman? YA B A H(Spearman rank correlation
coefficient)[-fr A1 A &, 1995]& AL&3ted £4& AA ¥t o9 24 Axe (¥ 2] 2
B HAYME n = 15 o]BE oo ©& Spearmand 9 A#AF  r,=0.4410] €t} [®
2]9] A Eolx A9 Spearman?] &9 FBAFE vlusted B o e H$o o
o RE AR L HEY FE B 5 Y gE@dsd  Hee 1. & 4 Add &9

B
TAE JHga B & A=A elrh

i o

B O ¥es SHEL ERT
olsb e ARz 2u), HAFol $25A o] Objectd &7t &4 AHo] BA el
EE A S Boln YuE Aol FHol HAT
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A-AFA #4524 478 AT ObjectiF B A+

AbofE =0 3 HFSFR| Al
2| & (Gear shift
lever)

RHE0 = A%

938 39 389
P i3y 74 3
—sd Py ol — g 2

(29 6] & Aad B4 Az

[ 1] ObjectE) tie &7 ¥ Aol ¢ AHPEA 25} (Rank)
1d 29 3d 403 64 7 84 9d 11d
= 2 1 1 1 1 1 1 1 2
A7 % 1 4 5 3 4 5 3 2 3
32 AlLever 4 5 3 6 3 3 5 5 6
9}o] 2 AL ever 8 7 9 8 7 7 6 6 10
g 7 10 10 10 10 6 11 15 11
HEd 15 14 15 15 15 15 14 12 15
FNZAH28H 9 9 7 11 11 9 13 10 8
A& o) 14 15 13 14 14 14 10 13 14
Al A 13 13 14 12 13 11 15 14 12
3 A 10 8 8 7 9 13 9 8 7
G YU E~H 3 6 6 6 4 2 4 12 11 5
AEAd =A% 11 12 11 5 6 12 4 7 13
7101 % 3 2 2 2 5 2 7 3 1
Atol= H o] 5 3 4 9 8 8 2 4 4
Console Box 12 11 12 13 12 10 8 9 9
[¥ 2] Spearman ¢4 4#A+ £ A
(n=15,a=0.05(single} , »,=0.441, Hy0,=0,H:0,>0)
1d 2 3 4 64 7d 8yl 9d 113
1d 1
29 0.939 1
3d 0.929 0.961 1
4d 0.840 0.815 0.818 1
6d 0.857 0.825 0.840 0.943 1
a 0.907 0.854 0.850 0.768 0.832 1
8d 0.661 0.672 0.651 0.636 0.658 0.480 1
9 0.754 0.829 0.793 0.747 0.718 0.586 0.872 1
114 0.897 0.954 0.932 0.783 0.761 0.811 0.565 0.768 1
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3.2 Experiment II

Experiment 19} Z3}ellA ®Ql npe} o] Visual ObjectE& & ¥¥atn Q= AVl
o] 493 Foivtn dElgonz ol Ao os) ArI# W Visual ObjectEe] 28
TE WE3y] Al ol ds] HE 2ALE AAsATH

[¥ 3] ObjectEel gt F8 AHPEAN A

Category Subcategory Weight Rank

JE 0.434 0.204 1

- A7l B 0.252 0.118 3

A 7S 0470 W8 Al Lever 0.207 0.097 4
tol 24 Lever 0.107 0.050 7

Saaka 0.246 0.039 10
A& 0.078 0.013 15

FTNZH2HA 0.208 0.033 11

B 74 0.161 AAE ol 0.096 0.015 14
A A 0.123 0.020 13

IR gA 0.249 0.040 9

AHYPE2YH 0.627 0.070 6

D +94 . . .

” 0112 AFod =294 0.373 0.042 8
7191 % 0574 0.148 2

E 79 0.257 Alol= B gola 0.320 0.082 5
Console Box 0.106 0.027 12
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Goal Category Subcategory
 £%7

(A 79 — =="H
WZgy LEA
S A8 A

[ AAARHRAE
Object selection EYIEdYFLF
TCSA A%

B 79 - iR AT

B elaR@ g
LAdLF BT
b

St g A A5
\ f98ZI1F

C +9 W FR A T
L B/ E&T BEAT

{19 8] Visual ObjectEol W¥ Decision Hierarchy

AE Wy % B4 PPe @9 Object A BT YT PPo= sHuod 9 4YAs
T 54§ A EY gistd 472 AASAY. Experiment I3 wl37MA 2 AHPEAE 317l
Y&l Visual ObjectEd Wi E 912 A wA ObjectE3 #E Decision hierarchyS T4 3}
At & HARE A F& Object—%?l &= 4, eBlzuE, Y44 &3, 4848 A 1§
082 B3, AX ARE AAH T A1SH (4 Ay A5, Exa 99 AuF, TCSA
A%, olelu] F3TF(SRS), Bdola Ax % 2d ¥y Hag, #4 A3F, gAY FAE A
ANE, 9% Z1%5)8 B 21§22, 183 ¥F ANFTH 43/3ds BASS C 1§02 &
FE 59t o]E9 Decision hierarchys [Z2¥ 8] YA

o]9} Z& Decision hierarchyol 93 Hd& ZAIE AA3A=d Experiment Io]A¢ #&
97hel ¥ 4Y el detd ZAE AASAT. Z Fvel W zAE AN F
Microsoft(R) Excel 97 ™& A}&3t] AHP £4¢ AAdch EA§ dxe (¥ 4)[29 9)
9} 2} olsh Zo] FgEz BAHW £ASEL Mo & AYE £99 AAELS Lol

27 918l Experiment I 3 wl3 AR 2 FoA4FE o = 005 oA, Spearman®] £ 4TAFH
(Spearman rank correlation coefficient){ ¥4 ¥, 1995]—% ALE3te] B8 HA R o]
o B4 Axe [F 59 2o 2 AFAME n = 15 o2, o] w& Spearmand] &H 4
FBAF  r,=0.441°] P} [E 519 E£A5ojA éﬂrﬂg} Spearman® £ A#ATE Bl
3o B o B NFoME ztZe] Afd disld RE AHRX 7} r GgHT FE E 5 UTh
gz Hee 714Ed &, 4 AddE SH4EH O JdEY SHELS EXE gAE
ga 2 F ARt

o} L A2 Ew, Visual ObjectEo)] UM T HAE] T 23A d71= Objects]
47t £A AGe BAQCl BEF FAY F4E Holx goe Aol TRl HUH.
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FER-L EECER" ] RN E L
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(2" 9] & Aed &4 2%

(£ 4] Visual Object&el tg &4 Zd Ado] A AHPEA Z 7 (Rank)

14 24 34 44 6d 7d 8d 9d 11
&= 1 1 1 1 1 2 2 1 2
E} 110] B} 3 2 6 4 4 3 1 2 1
YFLEA 6 5 7 8 6 6 4 4 6
A&7 5 3 5 3 2 5 3 3 4
AN HH A A F 9 9 12 g 9 12 9 g9 5
EYIAGYALE 15 15 11 15 14 14 14 14 13
TCSA A& 12 12 15 11 13 13 13 13 10
AN AnE 14 13 13 12 12 15 12 12 14
ByolaAZ3n% 8 6 8 6 11 9 5 8 7
2UdYAAFIE 10 10 9 13 10 10 10 10 8
FHZLF 11 11 10 10 8 11 11 11 11
AT ALANE 13 14 14 14 15 8 15 15 15
A8dnE 7 7 4 7 7 7 8 7 12|
B FA AT 2 4 2 2 3 1 6 5 3
/85 BN T 4 8 3 5 5 4 7 6 9
[¥ 5] Spearman &9 4@A+ B4 A3
(n=15,2=0.05(single) , r,=0.441, Hyp,=0,Hy:0:>0)
19 243 3d 44 6 7d 8d 9d 114
1d 1
ad 0.943 1
3d 0.897 0.818 1
4d 0.947 0.932 0.850 1
63 0.929 0.904 0.882 0911 1
7d 0.929 0.836 0.861 0.840 0.829 1
8 0.897 0.975 0.783 0.886 0.868 0.768 1
94 0.943 0.975 0.854 0911 0.943 0.825 0.975 1
114 0.840 0.889 0.622 0.804 0.797 0.686 0.872 0.857 1
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Visud Object
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ol & A=z Bu, Zt IJde AAXEL Experiment I ¢ Ao} np@stxz2 ¢4 73
ol FAYCl BF FAIE FAE Bola YEol YERT.
olg ¥ A% ITGES voHE FHsY £4T A= (8 6)[2¥ 1013 2o

4. Discussion

Aoz AFarst AL FE ALY digo] e ObjectsL 3 F¥ @Afll
QA =7 FLEIL A7 fKAETE Aol WHAM WE, 71o%, AVH T4
B=7t g slon, 24 B8 19 o3ty ARAESAAT A7IR ot T34} §53
F7to]l gol T3 HA. ole AZ|#e] HE3T Ye AGH 4o 2B TAAENA 4
B 4L AL Yvke AL Ydebdn dEbA A AN E A AN ANE
of Xl Visual ObjectEol e 227t 83 & + Ao

[¥ 6] Visual ObjectEel st ¥ AHPEA A

Category Subcategory Weight Rank
&5 A 0.435 0.234 1
EELLE] 0.241 0.130 3
AT 0539 Y52 EA 0.129 0.070 5
d= A 0.195 0.105 4
AR B R AT 0.129 0.033 9
EYaEdYFE LT 0.062 0.016 15
TCSA A% 0.090 0.023 12
el A nG 0.069 0.018 13
B 79 0.258 HgelaRng 0.159 0.041 8
2dAdYHnF 0.122 0.031 10
247335 0.121 0.031 1
St LA T 0.067 0.017 14
dgd31% 0.181 0.047 7
R A 5 0.710 0.144 2
¢4 0203 A/ FSAANE 0.290 0.059 6
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M, 2% 7% 2 AR QXY AR 4 A2E AFES A& Ro)
24 A8 489 A Objectts WA 58422 ObjectSol
, & AFNAME Automatic AFol AME 1S A @3, Manual 427 Manual
AAE QAT A 4o Mt 8A) Auomatic AFe] F7 FAE 2 o,
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