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Abstract

More than 90 percent of traffic accidents were caused by human errors in driving
situation. However, the ergonomic studies were not enough to prevent these human errors.
Especially, drivers acquire more than 70 percent of information using the vision, and this
shows the importance of consideration about the driver’'s visual cognition characteristics.
Consequently, the driver’'s cognition time and the cognition accuracy were measured for the
Instrument Panel(IP) of vehicle cockpit in this study. For the experiment, subjects were
divided in two groups. The first group of subjects had their own vehicles and the driver
license, and the second group of the subjects didn’t have own vehicle but had the driver
license. IP Images were used in the experiment and the each image was made by
changing layout of objects within devices. The results showed that there were no
differences for the cognition time and the accuracy between images within the group, and
the results between the groups showed the same trend.
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At wEATY §302 EATO w4 & Aolth vjd AAARNeD BEAIE
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Tachistoscope (TAKEI 270A, lmsec A Y %), Digital stopwatch(TAKEI, Imsec RIE),
Notebook(Intel 90Mhz), Screen(DAEWOO0)9] & gul& ALg3tdch £ 439 statione [
g 1] I o] FEHIY,
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Sketch 4 A|
v
IEEEEEETE

[ 21 1P A5} A N 2 A= =3 88 Process 2

g 2]s} 2.

Ay AgE +#HF F Station 75 L olv A HL4E Fu|d oz A 43
of /MeFHA HHE AAIHZ deviced MFHQ layout® Z} objectd] FEE dd) g
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M2 Abdol] &3t AFA Al ALREE RS onsied, E Ao Al&¥®  Verbal
protocol F3, A, 7t&, HIH, ¢3A T 4¥ AN Qo)Eolth o] F 2Fo s
AYParge] AA AFE SH3}E AN FUNA 9eIA Fo=x HA &4 Ay g
EALE 33t ol &4 F IPE $AIEE ATH Add distd @RSl A £
t}. 4 Sample °]9A & A8l 2 Y 33 v YL YT F, B APLS AAE) A
g gL g&m g AW AlekE FAEA 3o [PE SAISIER §t) old), [PE AlAM
€ ul& 3 F Aol Tachistoscope? start HEE ¥t} 2A3FE& QX EA stop ES FEA
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[z 3] Button, Audio unit, HVAC ©]®]#] <

stk H@xEol Al vl2 IPo) st sketch =2 vk 2 AFES AAsEH QlojA HE
23], HVAC, Audio Unit 5 Z devicer A2 Egolgte 7t £Y3Ah ol LAY
P o g A X E(cognitive map) AT FHA Abd 7214159 A2 HY =&d
7} oot

Ao ALEE olnAE o)A A9 ANZ =59 objectE[14]17 device layout[2]S A&
3] A o] HALH AL A objectE F, T 2 29X, IR 29A, 22xHE 2
Ax, = 24 A9z, dojA ON/OFF 293, &l £F =4d 294, Tape Eject
button, FHAIE d, e Ad, AN, Fo5 @4 BE BT 294 T2 Yust
Park[14]¢] @Folx Aelso]A objectEoln £ @FoHdE d7ld A 4 29X E F7t3)
Atk 3 o5 object X deviceE9 71E AXE olHATE[)14]0A4 HIN wjAE 7E
o2 3}tk 71E WAE HE TAU 1Fd, HVACZ 7Hed, 2dert W ofdz ZAAHANY
t}, B3] Audio unit FENME BE 4RI, JdHHUEL QF o2 Fus FAME
7} Tape Eject &2 W& 71gd), 28 xn FHAE d& 2% AU,

HEZR 9 7S 6712 WEL FHlda o]E F AMXRATZAA14]d o dHd A 24
7 w5 AE AIANNAEM HPE FYSHJz UHA ol sl BE ddde &
1%L &98tx ¥%th Audio unit®] B AAAATAFA2](14]0 A 2AHE wiA o wet
Al Bgzd 294, A Fu4 g EL = Tape Eject Button, 0] ad,
FAE g $2of YAATIL o5 AXE HIANIEAM 4¥E FPsAh HVACY
Agoe FExd AR, TIXRPAYA, Tx2EAHAE 2HEY JHZE, I7NNEEE &
Az, oo On/OffBlEL BE 2oz dgo YXA7|1 olE3e] YAE HIHAAIHEA A
dS sttt A ojuA e o [29 3] 3 #oh

Ade & A ojuAE F 30/MEA HET A tidtd 107, HVAC st 1271,
Audio unitoll W3] 8719l olm A7t A Fe] HATH & device Sl W oA AFE 9
oA AN AFEA WA 7Hed fAXe 2 AT B9 s FYsith

EF 2 AYE FP3Ed JAA oA AMA AL FAAE ARG EAARL 16
secQ 24 olE Wierwille 3-[10]9] dFeolA 3 &4da R glance Aol Hdl A3t
ZAE T3 AFE 3|

3248 4% 2 &4

¥ AT B4 2 WPAER P ovAE Yeht A%, 21 Yok we) QA
£rhg waledl e Rl oz AAE wastm gt JEA YU AHE vlufsn
NE MR Aevs FU4E FFHed At F F P2 AASE R 9 AFEDe
Aol7h IEAE AFSHIL o] wHoR @ AW TAT AFR P 4A slol=gAe Al



38 HF -y N2t et Instrument Panel A AAAZ} 2 Fg5o] A A7

Algted S3o] e Aol

°]f'“ A8 4 4 FAag owAE HIE P AX] Alzte] disted BAEr] Hs 93
E MESE e o] v d9WMXE AHEsly FAEME HAEAY. ol Fos
a 05-‘:‘—' AL8-3h o

Ag &M E randomdtA olFAF e, ol Z} &Y FERE a4, i =1, 2, 3,1 °
g & o, “FE EAX9 Holrt gdtt'EE /A HAY AF M g HEE gLy
kg )

Zt device ' olP|A Sl WE F Fed ANOVA table2 [E 113 Zoh 24 H3g 49
B Z} device olu|AER 7} T didte] RF 4 FER EA A9 o7t foke A

[(E 1] QAN = Ul ANOVA table

WEse agl S ¢ v Fo P-Value | F(a)
axaz [LAACIEA) | 041 9] o0046] 0328 0963 2017
A} 2% 9.741 70]  0.139
o 7 | 10152 79
whA STA{eI61A] | 0.966 o o0107] 1087 0383 2017
= 22k 6.906 70! 009
HE A 7872 79
24 QaHeluA) | 0868 9] 0.0%6[ 099% 0449 1986
Q1] A 2F a4 8.710 90| 0.097
Az} 2 9578 99
REE Qo] v R) 0.64 of 0071 08% 0533 1986
g Az} 7.15 9| 0.079
A 7.79 99
¥Ee 8¢ S é v Fs P-Value | Fla)
axaz RIACIEAD | 0412 1] 0037] 0740 0697] 1.905
23} 243} 4252 84 0051
o 4,664 %)
whae "Jx}(julzn 09%] __ 11 _00%0] 1014 0441 1906
Bgs A% 7458 84 0.089
HVAC A 8.448 9%
glzkelul ) | 0.140 11 0013] 0402 0952 1878
ol Al 2} A2 3421 108] 0032
A At A 3561 119
LR s A elnAl) | 0758 11| 0069] 0.784 0656 1.878
A= P 9493 108] 0088
A 10.251 119
W] 29l S é 14 Fp P-Value | Fl2)
axag LA | 0075 7] __0011{ 0.294 0953 2178
3 P 2.035 56/ 0036
e A 2110 63
Sizk(olu]A)) | 0.208 71 0030 0358 0922 2178
Audio A% B 4653 56| 0.083
. 7 4.861 63
unit AHIHA) | 0143 7| o020 0855 0570] 2140
B PR 23} 1785 72| 0025
A2 b 1.928 79
IR Re AR R) | 0532 71 o076 1.276 0275  2.140
AU 3} 4289 72| 0060
A 4.821 79
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2 shdol At o] 7 deviceld objectEQ Wil FUF I delAe JAAMZT
3 HAgrd 4L vaA ¢ g AL gUddn ¥ & ok

g dgoz Azt Holg AFs7 A8 & oluixle] did G JAAH A
Bxo 3ty BEd EA4 718 F N < 20 9 £2HE Mann-Whitney U test® HA&
B REANE % sH e & Zoh

Ho: ¥ Awze) X7} 2o
H 5 3u7e 2¥71 ojw@ 4ozEX g,

Mann-Whitney U Test® 2 Md =g E4sted JodA F I 5d4& 45
= 71HORA, ol Hgsy] dd F ADe AUd: dolHE MI Axz WEIA
Mann-Whitney U Test® A £37] 98] M@ AE2 WEE Z oju|x & dig F Iy
dolEHE &9 "HolEz AU &9 HolEE A&t £AE8ZY AJN S FFI
o8 2z ol i FFEY AL 4o Y &9 & AFsA

NS=_Mﬂ2m=_18_(%i'_ll=17l (1)
Rr=2R;=1T1 )

where,
Ns: N /e €989 &
Rr: 9 AA ¢85 &
R: X9 Zt €9 ¢4
o] An RE o|uAe] Watd Ns 9 Rr o ol 17102 FY3}IBRE Zt €S o
&9 gutz g9 HUE o] FHHUL
ggom AHEE AEer A8 & ASol et AR U valueE THAT. 714 #
A4zl 0=005 ¥ AAoZ BEAAY. U valued T3e 4L g 2t

[E 21 & B XolulA S u§ U-values

o] o) A}1 o) u] 212 o]u] A3 o] u) A4 ol o] X5 o] u} 2}6 o] u] X7 o] v X|8 oju} X9 o) T} A 10
A=A 525 415 43 395 41 38 39 45 42 48
R 03 32 36 50 . 45 46 37 405 42 47 305

[# 3] HVAC °lvlA &l ulg U-values

olu=)1 | olulxi2 | olul13 | elol=14 | olm1xI5 | elvinl6 | 0w A7 | olm)g | o}l Alg °’f(')’q °’T °’22'
A2 2 41 41 39 30 18 235 37 30 505 325 42 415
Agx 34 405 345 41 475 425 48 495 55 535 305 45
[® 4] Audio unit o|v]=| & ¥ U-values
SmAL | oAz | olulA3 | eluA4 | emAs | ewAe | olmA7 | ol=lAs
QAR A ZH 41 31 M5 35 43 415 31 385

A= 38 52.5 63 545 37 60.5 525 50.5
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nA(nA+ 1)

Uo=ﬂAﬂa+—2—~ Ta (3)
where,
Uo: U BEXA

na: AR 2A AV A%
ns : AR VRS A A4
Ta: A% 2% A9 ¢4

Zt ojuX o] FFx} AXA ) WE U values [X 2], [¥ 3], [E 419 2.

olaje] U YAXNE BE 2% disld nB10) = 20 o] . U value 7} U YA XKt
AAY 2ed Hy & 7149, AT #4 AnE 4¥Ed HVACY oluA 59 A$E A
g RE AL did U value?t U PAXNEG F& ¢ & Ak F 7 deviceol 3 1R
Azt BB EE A9zt Aot 9&& Heln gle Aol

et QAAIZT BT o %—74]7‘]2 Adsrd sEFA dist FFr 0881+
0.0810] 2 QXA 7HE 1.089%0.083sec ©iv, HVACH W& AT== 0.674+0.0780] 2 QA A
7+e 1.486+0.037sec ©]™, Audio unitel e AFgE= 0.7202’—'0.053°]_31 AR A7 1499+
0.031sec o]tk

4. 48 % ¥F¥ 4794

2 AFoAE &4 P dd AXAIRH FEgxo) gt FHILE, olE A3 B4

A AaF} A2 nEf AR JBog BFsY ojs7he BAM WE EAMS 35
th B4 A3 Ad device WO objectE e 9 W & AAANFH FBEE xo]rt
SitteE o] dFHAeH, At vadAE F Holrt givke Aol YFHJUY 2 olf e
2 A7t P gi@ EMAe AAAE FAH AFY AFEC Z2AHA device wix]
objectES AR wWEolgtn Atgdrt ol A HTH glance Al Zol: %
B &4z d" AL o)zt gltdi= Nieminen 59 A7 A#[5]9 tjEo] QA4
3 AYEE AA Bio offe @i glrs AHEE 953 A § & Jo.

agin ¥ A7 AnE neE 8 9, A¥A IG5 IP object el tidk x| A1
AExt H Aot UL AN Uit A A, A2 B JADH viER{ JAdsSd g
FE AFEE, €& 5o AR EfdRed g3 ¢S 2R @ SUA JAANZ=FHH F&
% motor-skill processor®] performance® & FAEQ 7|%H wjX FH T& FZIHUY
o] AAo wgdFdctd AR performanceE FAAZL F UvhE FHsA S #Add Bgon
g 5 gl

B Ad7E AHA AHolA [P olu|AE AlRsl HAELS FH3PAT, FF B 475 )
o g sl AA AFE AHES AA & AFAdY 2429 IP object E9 ‘3_17(] &z 9
AT FA FF 477 TSP A} & Foln, B}y Fd objectEY F Be F
o HPAES ez & Hgoz A=A & Aot} =7 ol ‘?‘i'—r"rv:% Higro g2
2o FAHQ A9 IP objecte] tig AASES HExo g sto]=apglo] FEEolA
oF & Aol
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