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Abstract

Ergonomic vehicle design is very important for driver’s safety and sensibility. Many studies have
emphasized the physical factors of human operator and usability of control devices. However, driver's
cognitive factors such as the shape of cognitive map have not been well documented.

The aim of this research is to find the relationship between the shape of Instrument Panel
(IP) in driver’s cognitive map and the real vehicle. To do this, Sketch Map Method (SMM),
that is an extraction method of cognitive map, was employed to extract the shape of
middle-aged driver's cognitive map. In this study, SMM was modified to formulate driver's
cognitive map because this process is not being in the existing SMM. Next, correlation was
analyzed between individual cognitive map and the shape of real vehicle’s IP. The result
showed that the position of volume control switch and cigar jack was similar between these but
the position of others wasn't.
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TAAE ] AF dEF o)z tatd LA AAAT o] AREn YEAE setats
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o] oA Aln F(Aesthetic)e! Tl Z HAAE 33 oy, olF Aoz & MEae
Aoz AE(E AZstL e AR)}(Yu and Park, 1997). mabA. & 'TL A= A4
edREo] 159 AAAE ol AT & IP (Instrument Pane) B4yl 250] A3
o Qe 2o AA PPN olw BAE AR YEAE BA 27U s, Neisser(1976)
9} Griffin(1973)S) 23] Ao s ojR Sketch mape AFAA 8371 H3l Yust
Park(1999)0] ¢tk QA A% FZF ubd e Sketch Map Method(SMM)€ A}&3tH ™ Yust
Park(1999)¢] @AFME AAAE %% WEQ Sketch mapel A3 Pl dg AAANE F4
2z At YT AF L Tl A BHAS v {AE S AL FIA &
X uk o] 59 dFeAE Sketch mapel AHEX IP AAANE FFo dale HAFgA 23&
T3 SMM< A¢HstEe B, FAHoE AAEY Pl & AAAZY st g &
Ao AAEA gt @A B dFdAME SMME AHE-dt AA FyAREL] JAAAE
HHE %317 1T $EEL A¢eAn 223 ol E AHEEY Fd TAAREY JAAR
el 2t Hol e IPoll A AAALE FEHR L, 7 A7 AdieA F4E HAEHY
P AQAAEE BA4satAth £8 2 AUE AN T 443 o|So] HAistn Y Ao
AA P BAztel v F4-8 AAEA.
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Sketch mape 998 UAAGAEY Tt &opo] gAEd &) 2oln U= BH
A Age rad T FA#EH BAo] slsdez A& A FokdlA de 2eojn
o)}, o]¢} 7S Sketch mape QA A E(Cognitive map)®] FE& A3l Al&EH1E F
o} e AXAEE FFH A A AR g FZolm(Neisser, 1976), UA A=
=3 AAEH 54, ALAH, 344 ¢AEY 9oz 745 A H(Griffin, 1973).

t} & o2 Cognitive mapping(QAAE  Az2hHe] Aol Weted AH{EW, Downss
Stea(1973)= 'RE F7HF 7oA 4S9 AdF ARG SAHS diF HR 5
past A% 4 ad BE Ay Tol o3 A HEe dFoer FAHANE A
Cgm Aosta gtk E£F Elvins(1997) F7F4H 22 ‘Cognitive mapping FHE | of
3 B AAY A R By Ha £ XY At o]E I HAsm 3

) 072 o)lfd% AAAEE AE A (Large environment)oll thak =& A4del —‘15-
ojulstc). Al EAstE AAH AE(Mental map)elet & & A& ZAolth o] 3
A EE ARAd A% oY dASY AA 2 olETY AR WY ARE
gax QA E} Stevens(1978) & o] 8t Mental mapel thd AAH Fx2 AAH 43
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o ez 79 & F de Aolth

Alabe] zAo) that Aol A, Kosslyn(1978)5 2 Azt A4 (visual image)g ZZ3tedf A
Aol Bz 2L FHYste ANYE T A BUNATE EF Shepard197DFT L A H
3] A (mental rotation)ol #F Aol APFAEe HelHdAol AA EA2 3AF vlxsivt=
AAe PdEEHAT F, olRL AA EA dF =& AR Aol FAdol HY, dA &
Ao =z Wan 48 wEos A4E 2AFOE AL grjgn. ol He= Az B
W, YA Qe A WYL A EAY 2Fd F2E e A& AuErix
st} AlAtel eyt Az FEz ZAHo] Y AAAEY FLE FIE ulE AYA
gtk AAE Yus Park(1998)& AEA £% R3] HYge AT dFd #Fd d7M dA
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B =89 o] He IPY Hele I AEZA AASAA AXHA dr. AT
F7vH 24 7] 9 (Spatial working memory)& F3+d ARE olgz 1 w4 F7HH HEHE
F4 @t} Baddeley(1986; 1990) F3H3 &4 719d& “A37A 715322 sy E 3
Rk olHE F0H ALY Ao HHELS ’“7"} ZE3sn P AAAE el 3
o] g&3td A 79 HAAA @d. F, IPd Wi T A = H(Spatial mental
model) & TASA HeE Relth 71883 ]Q(Topologlcal knowledge)& dHtx o2 wjE X
2l (Metric  knowledge) Bttt &3} 23 =L AL & Fasus Aol HIz
(Billinghurst,1995). 7138t&3 A9 A7) 4 dnadQ Y] Lynch(1960)ok <3 =
orEllEd, 18 HEaty ANA Zd(Mental modeD)e] EHE 98] Sketch mapS AHE3HY
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2 A= AL YdEIq). gy B =FdME Yust Park(1999)e] A¢t3t SMME Al
£3te] AFE FIFAL
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2 HF FYAY 150348km, EFHA 859.76) °15L EF 29 AFE AH3tn Ye A
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gop Aoz H5d GolHES EAPT B ATNME Sketch® FAES] VERAL
ANstm, AAAE Wel [P B4 5 9% Sketch control 59 AAAN BHL A
S50 QYR 2 AE@GBADE AL BARAG. 2dn AAAE 4o PIHS
A NEAE] 25T Qe A% PRt RAE sty sl Sketch map ¥l 7 F

3 9% BeATe A P el 2 FA AA ¢ Ao 94 AL ANsA
ol4st e Aiol w B AT A¥e FARAo, YA Ho) A= APPAS
s Agol B ¥ APl vy YH WrtE AFAA

449 A% 2 24

Age 3 HAPAEo] 243 Sketch map? Bl A P olnAe] o= 23 29
2t Q%EIC’HJ Y HAE9 Sketch mapg A% Ay Pl Widte 237tx19 FAES
Sketch 39 Sketchd AAEQ T/ HAEF 2HA, ¥ 24 294, 3% 23 29

ool On/OffHE, 2 zxd 29A, AN, 2 Ad 29X, I E ‘*—‘., oo =)
E}l:]o BF 23 2944, A7HY, A8 294, 3T, INE 29X, Age], HEY,
““ﬂ”d-‘?’* #2993, FM/AMAE 291x], ojdgleld, ZE /A 29X, vHolZ 7d E,
CD 4+, Fu4 B4 HEST ojgd g RN=ZAE AAsE Zn 2% 37 Hol
HlAS 29X E 1 B Y HHAEC] FFYLE Sketch & Ao =2 JEWR 7+ AF
9o EHdEz 4A9Ey HVAC HE FAE(TE =2 2944, TF 242 244, oo
On/Off HE, 224 "‘-rlx]) 2o $9 m¥zEol Sketch dtEen, t}E o2 Audiool
#HEE FHEL Sketch ¥ A2 Velyt}h GriA ME47t B35 Y FAE F AR e
Aol Option AFFlAY g xFol ZF&AH Qe AXNEE UAHAE £ CD Player
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Atetal ojEzbell Aozt Q=R E
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B F X5 Y F

Audio unit HVAC unit 36.11 12.71

B 0.25%x 5.58+*

7| et 2] 12.28 12.28

45 29X 10.52 22.89

HVAC unit & 0.25%x 9.58

71 e+ 3R] 10.32 10.32

B35 293A 10.52 10.14

W EF 7TergA] 1.56%* 1.56%*

v A4S 29X 4.25%% 6.25

715 A v 45 29X 8375 8375
df=2,a‘005,x =599, ¥&HA
df =2, @ =01, ¥ = 460, ¥EHA

* : a= 00594 Ho A&, ** : o= 01°]A Ho A
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sjol= o $AF 2 (Yates' corrected chi square)S A L3 FIFTE ¥ AZ(YZAA
Fo 2B F diste dEE Bt B BN AL g3 sELe oSu g
Zt WEkd BEE o8 ¥kel rtzx] ot}
Hy 24 98 8les ov] e Aol 7HA
hat # dZAFAE E 19 2o § 1AM 9 2ol 90% ATzl A Audio
¥ 2. Audio unit®] 2t 2 WFdl W P AL #

B X % Y %
2Tl AY 29X 8.38 2.38%x
FAE o 0.38%* 2.38%%
goe Ad 0.89%* 6.04
grje E5z8294 10.32 3.46%%
of 4 b FM/AMA S 293 0.75% 0.75%%
ol alol A 0.75%* 2.75%%
HolZ Ay HE 1.13%% 1.13%x
CDA Y+ . # #
Faa gM BB 1.13%x 1.13%x
AAE 9 6.04 0.04%%
e Mg 7778 0.78%*
goe BEEZAANA 14.25 14.25
o ol FM/AMAE =93] 4.60* 1.56%*
82 HY =aA SEEDE 095 025w
golZ Ay HE 1.13%* 1.13%x
CDAYT 0.25%% 0.25%*
Fus g4 HE 1.13%+ 113+
goe Ad 1.78%x 1.78%x
goe BERAEAAA 958 1.58%x
FM/AM A3 =95 0.75%* 0.75%%
FAE BEEDE] 0.25%* 0.25%%
gl AW WE 113+ 1.13%
CDAYT 1.13%# L13%
FOx g4 HE L13%* L13%x
grle 252243 7.23 1.43*%
FM/AMAE 29| 4.60+* 0.06%*
g ol Felol A 0.25%* 0.25%x*
#ee A HolZ 7y WE L13%* 1.13%
CD A4+ 0.25%% 0.25%%
Fo g e 0.13%* 0.13*=
FM/AMA R 291X 4.60* 1.56%=
DEERE] 1.13%x 113+
grle BExda9z HolZ Ay HE 1.13%* 1.13%+
CD 44+ 0.13%% 1.13%
Fu g HE 1.13%x 1.13*x*
oldalol A # #
‘ s HolZ 7AW HE 0.25%% 0.25%%
FM/AMAE 2915 SRTE p -
Faf o4 vE 0.25%% 0.25%*
HolE AY HE # #
olFelo] A CD &+ # #
F3 g HE # #
- = CD A7 ¥ F
Holx 7 HE Z4 9 ME ¥ ¥
CD A4+ S g HE # #
df =2, a= 005, ¥ = 599, k=R
df =2, a =01, x* = 460, ¥=774
« . a= 00500 Ho M, *«: a= 0.191A Hy A9, # : Divided by 0
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dgoz 4 BFd AAEY #A4 g 24 ARG ¢4 Audio unitel o g
A A ¥ 29 2 B 2004 BiE uiel Zo) dFIAW oo A 29X, Bue B
24 294, A E 9 FM/AM A& 294, @0 Ads g2 67}11 ZAEY 2uA 9
wol Feld AHolE molwm gl ‘
FYE WP os HVAC unit, WEF, 71830} Qs BAe
unite ¥ 3% go] FFzA 24N TA2Y 2AANTAT AT A7t Y= Aoz

24.:

ANt e, o] & HVAC

¥ 3. HVAC unit9] 2 &3 Y3 gigd 2 A &

¥ F X% Y %
Tﬁ%%?&’é&?—] A 6.75 9.48
] 2z ~2R 1.78%% 0.78%+
XA AL —~ -
FREA2A o meeada | 013 0.13%+
ool On/Off Bl & 2.85%x 0.45%x
O PNCE 2.43%% 4.23%*
Fgzdadx FAYE B2 0.25%* 0.25%*
el A On/Off HE | - 0.56%* 0.56x*
crzargs | BZMEFEREAA [T 013 0.13%x
AR On/Off BIE | - 0.06%* 1.56%*
ZAHREE29A | ool On/Off B & 0.13%» 1.13%*
df = 2, a= 005, x* =59, ¥53R
df =2, ¢ =01, 2 = 460, ¥2HA
*  g= 0059AM Ho A, *+: g= 0194 Hp ¢
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Sketch® AA olw|A] FollA 8 o]t HyYPaEo] TELE Sketchdt O]U]X £& B4
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ks *
HES ALEAT. 28 olF AHEEtd FdS2 SAAEOH Furo]Al 404 ZwH) 23 e
A HEaEY P e AAAEZHHE SMME AHLstd F&53 B Es

E T 2AE IPY HANY FZo) gt Ye Ao IASHT AN
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a3 dERE HF 2E8Fo) e EAADZ Audio unit® HVAC unito] o3 A28
Rto]l Ao F48 Aol7t Y Reg EHHon, olE F 32 ALLIE AAE A T
StH Zt REFEY F 7158 Fyste FXSwo] 8 oyt e Aow BEMEYD.
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E 4 IPo) W& Sketch A= &4 A3
A Hgzto g |Sketchd I Patol w)dk
A 8= (%) ABE(%)

B 5 293 43.48 58.82

T8 x4 294 34.78 57.14

TF 24 293 21.74 41.67

A7 On/Off W E 13.04 25

25zxd 2931 26.09 50

HAsl 435 833

e A 293 39.13 81.82

FtAE 9 21.74 50

grje g 13.04 33.33

S BEzA A3 30.43 87.5

"]7}7‘“ 26.09 75

o 24.90 51.69
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