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Abstract

Computer-aided ergonomic design systems such as JACK and SAFEWORK
evaluate the visibility of an occupant packaging layout (OPL) by using view cones
and view windows created from the eyes of a digital human model. However, this
conventional visibility evaluation method provides the designer with qualitative
visibility information of each individual design component in the vehicle interior.
The objective of the present study was to develop a visibility evaluation method for
OPL which provides guantitative evaluations on design components and integrates
the visibility evaluations by considering their relative weights. A five-point
visibility evaluation scale was developed by defining five view zones based on the
comfortable movement ranges of the eye and head. In addition, an integration
method of visibility evaluation was proposed which combines the evaluation scores
of individual design components according to the groups of design components by
considering their relative weights. Incorporating the evaluation scale and
integration method, a visibility evaluation system for OPL was developed by
Microsoft Access which can produce quantitative and integrated visibility
information along with digital human models in various sizes. The visibility
evaluation system was applied to two OPL designs and found effective to help the
designer identify design problems and corresponding solutions for better visibility.
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QAR ol &3 AFE Aol AT WAL Azwe 453

Y AAE a&do=z 7] 9 AFgEa Ak @A Asa AAe A&
Hi e A7rEE AAAY A AEL JACK, RAMSIS, SAFEWORK So°] ¢

o
o
ro
__>‘4_v‘1

|

g,
filo
o

&-3lo] AFAl(posture), =2 (reachability), *] 714 (visibility)

< 7hskal A th(Feyen et al,, 2000; Das and Sengupta, 1995). A]Z}3&(physical

oy

mockup)= ©1-&3 71 Al AR AE AbgEE e R g Bt aela
H7tAHE AAe wrgstr] B Azt v 8-S FAEok gk ey
A:rEe AAAY Al2=HS o]§3gk AAl= Computer-aided engineering/digital
mockup(CAE/DMU)S- ©]&-3 Aol dFo=A] 19 1-1 3 o] dFH3l A

Alsk vlas) wlg SWeA frel sl

TRADITIONAL SERIAL
DESIGN PROCESS

COSTOF
EACH

DEVELOPMENT
PHASE

CAE/DMU
PROCESS

% 1-1. vgSHol AE32 AA 9l CAE/DMU process ¢ H] 1 (Chaffin, 2001)
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A A AAAe AT SuelA Fad
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7HE 8t

vheleh, Qlzke QlAlSl AZ/lwE Fate] Wobseld: Ausl wnd A7

of ¢]&&}al ¢lal(Drury, and Clement, 1978), &% Aol 2JAFAA <] <F 90%E

i)

A Zt Rl ofEgttal 4 A 9lth(Hella, Harson(2000)9l1A4] 1-8). mgh, =}

A Wge] AAGe R SuelA F8sks] e, AAY BAE A

ofr

¢

Hr

o A el ik A7k Mg E ol gltk(Harson, 2000).

AEAp AAC] AAE AT A AT B S Alof g 519
A ap o5 A A BE Aok AEA W FRe] Al ik At
APe]ar ot Asake] o AAS ==
o Fagk Aoks grsty] 98 AFHAT FHAY o] 92 2 A

Aol e A AW 9 Fgel Aok SuelA thewt ge 6 7 Al

FdEa WHA A ghhar A|Fekal v Woodson et al., 1992; 1% 2-1).
@O A-sak 23] of 31me] ==
Q@ AAAAANAEY S ASF
@ 2t W9 - EF (mobility clearance)
@ == ko2 Avhi= Bz} (A-pillar occlusion angle)
® F559 FHZFAA trb= 2Enlo] (B-pillar occlusion angle)



® A Ty #$- Zot (backing mobility clearance)

a9 2-1. Ak 95 AAIA H7E &5 (Woodson et al., 1992)

AREAE el AAE AE FASHE Hekd & Aol A FE 7t
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ZAsHA IAAI Ak Frhar AlRbstar k. AEAl W F55e AAE A

2 A, Labiale(1993)+= A&} 74 375 (warning lamp)
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5:-10° % A 9AFER Asa ek

El: Dashboard 2 &%
E2: Instrument panel
E3: Dashboard $1%;
E4: Dashboard 1%

oje} #ol, AEAt A AAY B TaSANE T2 FPA of
strof el ArEo] WAEEel td A A = 2ot wEbA,

BEE SWel 454 WP o a7 Besdn @ 5 Aok

2.2 A&k Ao AR A A QG F (visual field)

Al AAGGL Gelats] Ash = ARe] shopo] AAojok @

=
Mo
2
N

Fel = $1A(eye location)= AlAID & At Al & xpA A
o] A%S F3 oty g} i+ A= FA X (display)e] ], mirror 9
=], ™ 2] o] fr-(headspace requirement)] A-s2F W AAlo] Zo3d HHEE AF

3l7] 918 uhelEITHSAE, 1992). SAE(1992)8 W= $AAE tiAow my &

1%

Qo] = AHolA Y = X FEE TAA AR B H Y eyellipse



= YERNA AL, eyellipse & SgRP(seating reference point)e] 91 %], o]=}o] & H %
(seat-track travel), 2] &}5RFo]Z} = (design seatback angle)®] $H== ¥ & s}3ith
Manary et al.(1998) = 1% ZAME F3) eyellipse 7} SAE(1992)¢}+= 2] 9]
A} 0] (seat height), steering wheel 9], 9] 2} =7} (seat track angle)ol] &3l o=
SFATE R eyellipe o) FEi7F B9t vlugS W) AP A=TF AA yE
Wl ol¢t #Ed dHol AT EA], Reed et al.(2002) EAAA O] S ]
%]+ seat height, steering wheel | 4] BOF(Ball of foot)7}#| 2] Ae], 7], Z12]a ¢k
2719 & ol&stod = #A, FE ol A (hip point), 75 ZH(knee angle) 52
TAAE oSSl

A Al A A (visual field)> =2 Wzlo] FA IS st A
Hol gkt SAE(1977)+= Abs b o] A A4 2 inside mirror, rear view mirror
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BA]7E A (display) 2 Al 17| (control)

Lo

A Aol Tasr] wWEel B2 A7 IAFHAG #AGF AAE 9

2 +15°19] F9o ¥%Fo] XAl 31 L, Pheasant(1988)+= A] 4 (horizontal
line of sight) S 7|02 2ol A -15°0Y WS HZ, 3074 44
o] Folz}t 3 TH LY 2-3). Woodson et al.(1992)= A7 X|(display) 25+ of
gt F8 Alojd A (control) = Al FHE FAo 2 g 30° Aok F(view
cone)Stell EAlsloF strhar 3FSITh SAE(1988)% T1¥ 2-4 ¥} 3Fo| FEkEke]

AE AAE FAHeRE HE + 59 2l(optimal eye rotation)E +15°= A <ts}

(ee]



AL, A ¥ %59 (maximum eye rotation)S +45° ~ — 65°% A|¢FaElaL §lo

W, FgEe A% A% E LW a5 Adstn, 44 = 5U9

2

(acceptable eye rotation)™= +30°= AIQFstal vt Zb AFAd= 7 2-1 9 2ol

= 2EUAE sy Uk

Minimum comfortable
viewing distance: 500 mm
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Horizontal
Resting line of sight | line of sight
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Prefered
display zone
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%] (Pheasant, 1988)
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Kroemer and Grandjean(1997): +15°
EE Pheasant(1988): -15°
S=Anya Woodson et al.(1992): +15°
SAE(1988): +15°
P Pheasant(1988): -30°
e SAE(1988): 45°~-65°
EE SAE(1988): +15°
2= npak - Woodson et al.(1992): +15°
A4 SAE(1988): +30°
A5 W7ol AlAIY H7E 93 Heo 5 HelE =3 (flexion), Al

7 (extension), 1231 &] A (rotation)e] F 2ol tidl] Ho] AMSHA FAY T AU
= A3 =g T3 492 F Ak 59 ALY AAREFE Foll nA=

Dol wet 23 A TRoE FEEI Quk oleld TS
H

2R AF 10°8 /FOR, AR, A4 P 0° NFOE Ak Fae] 7
T AAE 4Ye AL, Kimetal.(1998)2 LUBA = 20°, 20°, 30°¢} 20°, 30°, 30°2.

2 247y =3 A, e HAFESH R Aot T3 SAE A= &
3] 54 (neck pivot point)ell A Dojt FFol wE AARFE A4 e 4
<l (easy head movement)?} Z o] W] &2 Y (maximum head movement)= -3}
Joglom, F3 A, 3l FREAAE ZH7F 300 30°, 45°% Folstal Qlth

(28 2-5). 2 A9 & F2 g gt AAMEFE E 2-2 9 Zr
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(2) 4 (b) 383

a9 25 Wy &%

T

21(SAE, 1995)

s ARA| 5
RULA(McAtamney and Corlett, 1993): 0-10 °, 10-20°, >20°
Z3 Kim et al.(1998): 0-20°, 20-50°, >50°
al

(flexion) LUBA(Kee and Karwowski, 2001)*: 0-20°, 20-45°
SAE(1988)**: 0-30°, 30-50°

RULA(McAtamney and Corlett, 1993): >0°
A7 Kim et al.(1998): 0-20°, 20-50°, >50°
(extension)  LUBA(Kee and Karwowski, 2001)*: 0-30°, 30-60°, >60°
SAE(1988)**: 0-30°, 30-50°

RULA(McAtamney and Corlett, 1993): >0°
3= Kim et al.(1998): 0-30°, 30-45°, >45°
(rotation) LUBA(Kee and Karwowski, 2001)*: 0-30°, 30-60°, >60°
SAE(1988)**: 0-45°, 45-60°
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e B %o wE e §4¢)
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< 5 A9 AAEFIE AAE E7 HeE s A 5

= ARSE g gtk 2 At AERept dakdelH(71=9, 2000), A¥S
S AAEFE S Ao AAA R ko] AAsta dlow, HiEE T
7S] W97 AFEAol7] W] LUBA o AAEFE B 9% W WMy= 3
gslttar 8k 4= gtk W, RULA & A Ao FEAA7F §1a, Kim et al.(1998)
& Agwopt AbsA 2HAYo F@Ho|(71%=F, 2000) AHsAF el Al
d HIHE ST B Y FRoEE Ak gken, SAE &= 3HY

BAZY 45°R kel W17y wof Wb Aol wigherh WoiA = dAlel

A

0]
AR

23 AHET AAAL ANz AAA H7t

ANEsr AAAY Al=de] AAE H7bs dARE A e 3k
(view)¥} = Aol A o] AJoked S (view cone)E ©]&-3ko] o] Fo Xtk A

AL AAANY A ='ES 19 2-6 3 o] AR /9 e F +

o
o
i
i‘l

vl (view) & AAA 7kl ol Fh EF, AR o] 9

—

(view cone)E <!

i

A 2 5-E fovea vision B3 peripheral vision 2] WHET AJokg]
Arde] wof AXAA AALDY el EAst= A LhE e AAE=

37bet Aok,
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A7FE st AAAY A|="ELS AAED AHY shH(view) Als 2
Al okd F(view cone)2lol SAE2S 7FA|aL 2th ANTHROPOS Ergo Max + <14
ol AlFoA BaER Qs & 7 fle 9 A tidEe AR

¥ &3tar, A4 Zh(viewing angle) 2 A]A ] (viewing distance)2] Zdo] 7153ttt

(Ergo MAX, 2000). JACK & 712221 AlAIA A7 (AAEDE AlH 3, A
ok Y F)S Al-&3Ear laL(EDS, 2003; EDS, 1999), MANNEQUIN & t}ekgk A4
2 owkgko A o] e B (view)S AT 4= dth(Das, and Sengupta,

1995). RAMSIS = ¢l Az ele] AJokZ A §hslar, A] 72 (viewing distance)2] =72

o] 7bsalH, A& Ee FFH 7 E(spheric mirror)oll o]k AJAI P S

M
1%
st
¥

UTHRAMSIS, 2003). SAFEWORK & Aokl F(view cone)E + =9 THE A

v}

oF(binocular), 7+ ¢ X Alok(ambinocular), 7} 2] A]°F(monocular)= &
sle] Al FSTHSAFEWORK, 2003). SAMMIE = A]Zh(viewing angle), A]A 2]

(viewing distance)E A4t = QlaL, Aok F(view cone)] 7S 60°, 120° F©
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Hr
p

AL
o

A= AAGY AE 918 Reed etal.(2002)9] AR o 2
& o] gstol 7z dAmAe] e AAEATE SAE(1992)E A oA kel
95%, 99% G~ lol W = X9 EEQI eyellipse & Alekstal glont, 7t

2o AR Y w ANE AT F kA4S AUx 3

Ar

AA+= #F 31 Zo] F T2 T4S Eyex reBOF 9 Eyez reAHP 9] #o =
XA E AN, seat height, SW to BOF(hor.), 7], 18] ¢F27]9] #hS o] &3}

At} o714, Eyex reBOF 9} Eyez reAHP &= 217} BOF ¢ AHP & 7]+ %
o= Y& u T YA xFHE, zFHEE ov|staL, seat height = AHP Hl=
Hol| Al SgRP(seating reference point)7}#] 2] =o]& <Jn| s}, SW to BOF(hor.)©

steering wheel %ol 4] BOF 744 9] =HAZE on|stcl 1y 3-2).
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31 $1X AAS 9% 57 (Reedetal., 2002)

Dependent Sitting Seat SW to
Variable Stature  Height/ Height ~ BOF(hor.) 9
(mm) Intercept  (mm) Stature  (H30; mm) (L6; mm) R RMSE

Eyex reBOF -836.6  0.5842 916.6 -0.1559 0.6101 71 50.9
Eyez reAHP -267.1  0.3122 679.9 1.0319 0.0292 .89 21.8

v

Steering Wheel Angle /ff"
i Steering Wheel !
Y Diameter
- Steering Wheel .::: /,B
to BOF X g Seating Reference
(L6) Point (SgRP)
I Seat Track Angle  ~_ \
Sz e i it
] (-.ﬁ\\__‘______‘_""
Ball of Foot ||
\ - Reference Point '|, Seat Height
=~ (BOF) T
Accelerator A\ Seat Cushion Angle (L27) (H30)
Pedal
Accelerator Heel Point (AHP)
+ | t
Package Origin (0,0) X

1% 3-2. Vehicle package geometry (Reed et al., 2000; #=: &35 <tof]l &= 7]

foi

= SAE 9 %7]H)

5 AT 5 FAY wet Wskd = AAE Arter] As =

o A= vFoz HoHrh B 3 HFALS SAE(1992)01 4 Aol H

;
N
M\
k)
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Neck pivot point

/ Er & E,_ eye point

|5 o] YA ZH-E 98mm

A

Neck pivot point

¥ 33 9F #o] 7w 4SS 65mm o=

s

-

Driver's head centerline

Straight forward

N

(neck pivot point)e] ¢
E, left eye point

ER right eye point

Al
i

=
K2

3|
98mm

3

3}9th. SAE(1992)

S

mm [¢—»

32.%
v

A=

L
T

o
65mm

=

T
Ir

=

(b)

= ) 7124 (SAE, 1992)
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21T} SAE(1988)>
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219 2] (SAE, 1988; Pheasant, 1988)

%] A (acceptable eye rotation)

%] 2 (optimal eye rotation)

15-30°
15-30°

0-15°

0-15°

i

P
T

% ™z] &5 (easy head movement) o=

)
S

el

e

Fed A e = it

5]

T

# (Kee and Karwowski, 2001)

TR

rvze]

N

il

0-30°

0-30°

417 (Extension)

0-20°

= 2 (Flexion)

3.1.3  AlAG Y (visual field)e] F-&

S ue] A]X(line of sight)

=

3

2 4

AR A

z] T2 1=
R

7

ﬁo

T

S
=

of el meh AlA G S (visual field)

R

AlAS

-
1o

tol 7B At} Sanders (1970)

S

T Sl eye field, 28] 12

=2 B2
= =

A

A

4= 1= stationary field,
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w4 Qo] FRiEojof BAlE & 4 = head field ¢ 3 7FHo=E F&
atar vk w3 =& A Zh(viewing angle)S 7]+ O 2 +30° o] EA|7 &
Aete AF wo] Adozn B = Qrka d# A JATHSAE, 1985). whebA,

AelM = AAE B2 A% ALY

]

o
rr

i o PN
oo FAYdeR = 5 9

F(eye field)st mele] 2ol FRtH= dH(head field o= &3t

o

Eye field = =9 2% 7ol & H4 = &5 (optimal eye rotation)?} %]

f

T 5 (acceptable eye rotation) .2 ¥ 21t} Head field & A4 w7 &%

12

(easy head movement)o] 24 = & (optimal eye rotation)3} &7 doji}= o
3 A A = 5 (acceptable eye rotation)¥} $HA| Uojui= FHoz SLERHICE

(1§ 3-4).

Optimal eye rotation

A 4

Acceptable eye rotation

A 4

Optimal eye rotation + easy head movement

A

Acceptable eye rotation + easy head movement

13-4, A AG A (visual field) ] T &4
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dle] 7% eye field = 15°9} 30°0] 2l& FEE 2L, head field &= ™2
A@B0%)H = A A(15° 30°)°l o3 FEEUAT. #HE A o]l Ao &

o 91A]7F M=, head field 719t WeTHdS A Ao WS & 914

fru
o,
offl
_C»L
L
i,
Y
L2
il
lyl
2

(eye point)oll A & 574 (neck pivot point)Z2.
head field o] ] 45°( €]: 30°, : 15°)¢] 3] o] dojut A% =1 wHo] 13 3-
5 ¢} #Zo] 4lmm vHF o]EAl "k A AAIG G 45 eye field 2
head field ¢ &2 W3 AlAFG] 4

_C’L
o] vh=7] wiitell ¢ W& ot dEE vrold AHAH(H 3-6).

5° 30° 45°(H: 30 °, E: 15° 60°(H: 30°, E: 30°)

15°
30°

Eye point
62mm 41mm X
\

98mm

Neck pivot point

D

30°

a9 3-5. e A A o (visual field)2] &
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H
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Al Al %3 < (visual field)

=
AL

?1 ] (eye point) X.T} 3

1o -
- 1

geleaL, 99 C, D, ES A

o

o

-
s

o A

el =t

o

Ao

g}

geojsar,

o

do

o
3

EEIE

S
T
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60°(H: 30°, E: 30°)
45°(H: 30 °, E: 15°)

rd

E: 30°

Eye point

35°(H: 20°, E: 15°)

50°(H: 20°, E: 30°)
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y, z33x9 938 77 BOF 9] x 3%, SgRP(seating reference point)9] y 3,

AHP 9] zzxebal AoH (™ 3-8). o] W, i AAE (Xg,0,z¢) =

off
20

o, W7k oA Aslase] 2 AES cg @ohd, A9 A »A5e A
g g8 B Bt HEelAE 4 31 7 go] y-zREBUY 4P o

A= oA ATt

Z=C—-1; (A 3-1)

webA, A= y-z #FxRFHANA Fold o fAE E e sha, HI7bA
AAese xS Cohar o, o] Ak dAese] A= E(X:,0,0) <

C(x,y,z) = A< & AUt

z
Ball of Foot
Reference Point Accelerator
(BOF) \\ Pedal Y
Seating Reference
Point (SgRP)
Origin (0, 0, 0)

X

Accelerator Heel Point (AHP)

a9 38 i YA 2 AALA FHHE < H (origin)

A A H(visual field)o] 2+ 9o 1A Z2As7] s ot AL
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azte] @AY D v ® 7 e 743 S tH(ad 3-9). 87 D=

D=x;—x (A 3-2)

y, =Dxtané (& 3-3)
z,=Dxtané (2 3-4)

©i=1,234

C(x,v,z) i

(&) +HYF (b) 23

219 39 497 Doy, 2 7,9 A9

Lo

gy, 23 Mo 3 AEMo] AxsHA] 7] wlEol, head fielde] 79
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l‘TF

x—z FFFA G A HolyA frt. A% Ey,, Ez o A343} x-z
ol whipe= HE 73 w9 A(Egy, Egy, Egpy Egyy Eey, Egy)EF 3HH,
18 3-10, 113 #o] 7o w8 x—z HEHWA oA o] W

}5Fo 2 o] 58
7] W&ol Al (Dgy, Dy, Doy Deyr Dyy, Dpy)E E 3-49F 2},

Y
kel
ol

(xy,2)

Y3 A

R1

31mm

NNV €.

a9 3-10. 7H3e] o] A Egy, Epy, RO 1E Dgy, Dy, - FRBWE
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(@) 4!+ (extension)

a9 311 7H3e] w9

1A Eei Eeo Eri Erp

2

(b) = (flexion)

A De1, Desy Deyy D,

abi

3 34 w3 AAl L%k 37 2]- head field
T vel e 37t T
PR 15° Dg, = (Xg +62—-Xx)
30° Dy, = (Xg +31-X)
Zx 15° Dr, =(Xg +54-X)
flexion ° = —
3 ( ) 30 De, = (Xg +34—X)
A A 15° D¢, =(Xg +62—-X)
(extension) 30° D., = (X +31-X)

= EHe Hoz HolH <t

2<0% B%)7t % 35 %

wol RAAYD, ol 5L A FRAAZ IS (1Y 310), 4
A 7 Bhow £435 2 5 UTHE 346).
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7t XA
15° D x tan15°
A 30° D x tan 30°
45°(H: 30°, E: 15°) Dg, x tan 45°
60°(H: 30°, E: 30°) Dy, x tan 60°
15° y, ok <
50 30° y, ¢ s
45°(H: 30°, E: 15°) Dy, x tan 45°
60°(H: 30°, E: 30°) D¢, x tan 60°
15° y, ok s
30° Y, &<
z<0
35°(H: 20°, E: 15°) Dy, x tan 35°
50°(H: 20°, E: 30°) D, x tan50°

Eye point

a9 312, A AGY FEAA

==
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A AAQAE 30 7 part 7F FEHAL, 9 7 group OB FE3IEHJY FE
A AALAE v =2 W% QFAS(NHTSA: National Highway Traffic
Safety Administration)2] vl xF5x} oA (R 3-7)F Alsg- £](2002)<]
AsAE W AA FERGEE 3-8)dA FEHAT AYHE AA oA AAL
Z~(control, display) ?1*x|= AlAIGS, ®AGA|(display) AF&cA] 2 AREHIE,
g ar A A (display)e] a1 Qi AR =%, X743 aEFH e 29l
ol A4wrta dtrh(Helander, 1986). & A& AA L9 $XHo] W A
AR Brteluz, 98 alsdd wet A7 AAHE AALLES HIT
W Al AR sl webA, AR A At el AR AL
g9 Yol 23}, cabin room, crash pad assembly ol &&= AR A T AR

& el BAGAdisplay) = A E etdl T o22g sjob sk Alo]

FA(control)Q] AAI S AEC] H7HA A AAISAE 3F 39 ¢ o] AT
o & E°], speedometer &= +HAAHHE UEF= TAGA 9 dFo= At

of AAWZelaL, A AAGS el Fdl= AAgiolnE HIbd

AA QAR AAE T}
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3t 3-7. Controls and Displays (Federal Motor Vehicle Safety Standard 101,

Bowman(2001)°ll 4] ¢1-&)

Applicable controls

Applicable displays

Control Type Control Description

Hand-operated | steering wheel Speedometer
Horn Turn signal
Ignition Gear position
Headlamp Brake failure warning
Taillamp Fuel.
Turn signal Engine coolant temperature
[llumination intensity Qil o
Windshield wiper Highbeam indicator
Windshield washer Electrical charge

Manual transmission shift lever

Windshield defrosting and defogging system
Rear window defrosting and defogging system
Manual choke

Driver’s sun visor

Automatic vehicle speed system

Highbeam

Hazard warning signal

Clearance lamps

Hand throttle

Identification lamps

Foot-operated | Service brake
Accelerator
Clutch
Highbeam
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¥ 3-8. A=k W A T-% - crash pad assembly, cabin room (2%~ <], 2002)

Group Assembly Sub-part
Crash Center fascia Center fascia panel Cup holder
pad Display Cigar lighter
assembly Heater control Ash tray
Control Center air vent
Audio Clock
Cluster gauge Cluster fascia panel Fuel gauge
Speedometer Turn signal
Tachometer Warning signal (symbol)
Temperature gauge Gear shit position lamp
Glove box Glove box cover Glove knob
Glove box housing
Crash pad Crash pad main panel Passenger air bag
Side air vent Control
Box (multi-tray)
Steering wheel Steering wheel (frame) Horn
On-board control Multi-function switch
Key set Driver’s air bag
Steering tilt Shroud
T.G.S. lever T.G.S. knob Indicator panel
Push button Switch
Pedal Accelerator pedal Clutch pedal
Brake pedal Dead pedal
Console Floor console Cup holder
Ash tray Armrest, Multi-tray
Parking lever Lever cover Push button
Cabin Pillar FR pillar trim UPR/LWR RR pillar trim UPR/LWR
room CTR pillar trim UPR/LWR  Covering
Head lining Head lining (frame) Sun visor
Covering Sunroof
Overhead control Assist handle
Inside mirror Room lamp
Floor Carpet Mat
Door Door trim Lock
Grip Pocket
Power switch Speaker
Control Covering
Space FR legroom FR headroom
RR legroom RR headroom
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% 39 AAAE H7F A AAleAa

Group Part

Center fascia Display (navigation)
Heater control
Audio
Clock
Windshield defrost control
Rear window defrost control

Cluster gauge Speedometer
Tachometer
Temperature gauge
Fuel gauge
Turn signal
Warning signal (brake failure warning, oil, highbeam indicator,
electrical charge)
Gear shit position lamp

Glove box Glove knob

Crash pad Side air vent
Hazard warning signal

Steering wheel ~ On-board control
Key set
Left multi-function switch/Right multi-function switch (headlamp,
Taillamp, Turn signal, Illumination intensity, Windshield wiper,
Windshield washer)

T.G.S. lever T.G.S. knob
Indicator panel

Parking lever Parking lever

Head lining Overhead control
Inside mirror
Driver’s sun visor

Door Door trim(handle)
Grip
Power switch
Lock
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ZW\I;V (ZTij =1) (2 3-5)
ij ij

ij

T, =

olaL, group (ol %3 partse] 7HEA Gy

Gy = (X6, =1) (4} 36)
Wij

ij
2wy G
i

AEE AFAES ol goked A9, group ™ BRI AH AT, 2
part o TSk AAG S QARREE BohE 7] wel, Bl Hgw QAR
o % ket s, 4 AAEAE Ud Bk 4EE P, o AP, = 15

), 4 389 o8] 7} part o WrHARE Polet geld & k.

P =X (4 3-7)

V=
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o]aL, group®ll

=
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4. AFA WF AA L AAAE Bt AlE": g R HE

p

MEE AAA FBoAAS #8319 3L, Microsoft Access 2002 2 ©]-&3to] 7t

S At E7E AIAY B7F Al=H

rlo
1>,
|\
i

s Wel AAlssss WY

o2 AA F7kel A8 At

41 AAA B7F N2 T4

Al

X

|74 F7F A" A2 o AAsLEs it eR
2HES AEste] AMAES Hrbsta, S olal AR Hrt
at7] ffel AtE AT olE AshM AAA B7F AAES AAL~E 9A
drot AARASS EFetar lojof shal, ZF AA R = A5 AA
Folof & Aot 3, AAlasse] AR} AH dARLY & HA

g olgste] Wt AFAeR & 5 e WUHERETF a9t B RE

Tate]l AAAA MARY AALLE AT 5 Aok & Flofrt. uhef
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4.2 NAA B7F A2E A
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AA B7F Al =" A|okE Al &El Ao A8 FE NEE AT
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g de wet Zpsak | AAIS A XA H, AR QAWM = 9

2 AAREED, AAY W=, a3
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CEEX

Visibility Evaluation System for OPL Design

AFZAFUHE 232 AN A BoFAl~H

L 22| Module A Module
R A F | onnu sREy 24 |
BN part AXNBE e | I AR 2 |
M7 part 212 |

AHIE B2} Module

AAs B

38

IE, POSTECH Ergonomic Design Technology Lab.

a9 42 AR A7 A 2E

drad EE2 G AFAR 4 3, F7H part 91 HRE
de F, aEa AR part A o AR Ak Wb AR

B Y Fe W 4w ALwe SR8 8 Age) /RH 4w,

42



seat height ¢} steering wheel ol A BOF 744 9] =3 A S A4 Hrf B A
28l A x, y, z#3xEe] 9 (origin)e 22t BOF ¢ x #3%, SgRP ©f y 23,

AHP 9] z # 3ot}

B Car Information

~]

Car Information

Car Mame  [ERRe Car Code  [HD&WT
Type  [Compact ]
Manufacturer |Hyundai Motors

Year [1998

Reference Point

® ki Z
AHP 203 130 u]
BOF u] 130 230

Seat Height: 295 Zgh
S to BOF(x2H) 510 ¥gh

: BOFS] »THIEEE
: SORPL| vy EEF
¢ AHP2| z5HEEEE

.
HA e e

iy
e}
3
=

HBE: 4] 4 T b |l |e#]| AR

9 43 WM ASER 99 3
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VM ES Fsha, et 4 Bl part o) HAEGES A5, weight o]

1~10 A Abole] ghe dHsHAl (2™ 4-4b). Weight = AIAA Sl A
T 8%

part 7} 7HA = (AFEHIE, QEH ] v A= g3hHE o v] gt

B Geometric Data By Car - |El&‘
ZoHOI part ARIZ 2 Y
Car Name  |TestCar -

Group Name Part Name

WNREERE  Rear window defrost control

Center fasda  Windshield defrost contral
Center fasda  Clock

Center fasda  Display (navigation)
Center fasda  Heater control

Center fascia  Audio

Cluster gauge  Turn signal

Cluster gauge  Temperature galge

Cluster gauge  Tachometer

Part FEI 2

Cluster gauge  Speedometer

Cluster gauge  Fuel gauge

Part Mame
Cluster gauge  Gear shift position lamp E7aup (e
[center fascia [Fear window defrost contral
Cluster gauge  Warning signal
Crash pad  Hazard warning signal x y 2 Weight

Crashpad  Side air vent

x & 2H: BOFS| xTHE 2t

y = 2/ H: SgrPO| yIHEZ

7 & 2E: aHPS| 2R EZE

weight: Part2] 258 1~108E2] IO 2

Doot Door trimihandle)
Door  Grip

Door Pawer switch

02 (a2 (g2 fa2 [q2 |42 |02 (@2 |q2 |q2 |@2 |02 |2 |2 |12 |12 |02 (12 Ju
QLI VY T v T 1 1 T O v T O 7 T O '} re

AT YRE Part = o 2 =)
(@) B7} A part XA 9 F (b) Part ZE gt 21
a9 4-4. 7} Al part HIAF R
AT part 9 o ALEATE AAA HAARAY AALAS FU)ska

2} & w ALEEE Folti(L¥ 4-5). H A AEIO A A|FE= part 2] DA R

t

o

a2 gial] AAAG B7HE 9 B5o AEE part & FUFeke] AAIAL BUHE
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ol
H
s
®
5
o,
o
N

F ol 2ol part 7F 4:38F group T} - Al 2~Ele] BH{U)
rolgt 7§ part & F7F st 4= At} Part 32 part ™, group code, part code
o] 9L E3& o] Fo|Zt} Group code & Fo| dtttol] 7]&3 niol o] F
Ztel o] @ code = o] Fo A UL, part code = Al AE]gro] FEOoE o] Fo

A At

B2 Custom Design Yariables

M part 4=

Group Code Part Marmne Part Code
b i [Clockica) [ccG
[5w [Hazard warning signalfSw)  [HSw
*| | | |
2w

- Part code= 3ARES] 2222 UEEHA 2.
- 1S group?] group codes ORHE 2T L=EHAIZ.
F Center fascia
G Cluster gauge
uz] Crash pad
DR Door
GB Glove box
HL Head lining

PL Parking lever
Sw Steering whesl
TL T.G.S. lever = )

HZEE: M [T x| ex| ®H:2

9 45, AFEARE part 92 %

422 HM RE

AN mEe AARD BAYR AN B3} PR AFPR 1A

oz olFolA itk AN HES @A AxHe] F2Ho] JE 4P % o

o3t

e B Az Egsa gt QRS



271 AN 4 o AEe 3 Y, aga &4 Fol A 4 9, F
S = 75%, 95%, 99% ol MBI 4= glom, A4+ 100, 500, 1000 ¥ F

of Aded 4= vk 2 Alzdlo] EEstal Sle dARDES US Army Q1A
S A5 (Gordon, 1988)°] YA A H(raw data)S 7] X2 = Al AL, FEIH <

(2003)9] A AT 7INE JAARDT FAG7IHS olgste] AAHHE <

lly

ol t}.

B DHM Search

AMZE SHYLE A

A [Male |
M | 100 -]
282) | | au

v

QIHE = EHE

Mean 5D
Stature {rm) 1761.2 61.62
Weight (Ka) 70,4 10,60
Sitting Height (rm) 913.9 35.11

QIHEEE 2AHE

Stature (mm) jis21.
Weight (Kg) 64.2
Sitting Height (rorm) 864.2

g2E: M 1 kM S 100
— —

O3 4-6. QARG TAAR HA
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A},

B Car Information Search

Car Mame [ _model) -

Car Infornation

Type  |Sub-Cormpact SUyY
Manufacturer  [Hyundai Motors

vear [1980
Reference Points
X b Z
P [ 203 [ 13m [ @ Seat Height 395
BoF [ o[ 135 [ 160 SW to BOF (x2H) 500
Diesign Variables
Group Name Part Mame * ¥ 2 Weight j
Center fascia Audio 390 413 82 5
Center fascia Clock 378 463 363 3
Center fascia Display (navigation) 325 415 633 10
Center fascia Heater contral 360 413 428 [}
Center fascia Rear window defrost control 378 393 363 2
Cluster gauge Fuel gauge 320 9 665 5
Cluster gauge Gear shift position lamp 320 47 608 3 j
= =27

9% 47, WA AR A

423 ANAA HIF BE

AAY B BES AAY Bt 33 AEMIAZ FHAT AA
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q Wt FAAE B dgel Mt Awt AARAT $H(E, 58

A, AR)e AEE = AAE BUHE AAgY AAAE B e H7HY
A2 ) AEZ w2t = X (eye location)e}t AlAIA H7F A (results)E
AAetH, ol A= 2% BuAe Jej= 7 Algd

A A H7t Fel = 91X (eye location)= ¥ 4-8 9F o] = A 2

goll AbgH Asak W AAFCIEH) B JARET Y] SAFEE A

et AR89 = 9= BuMoA x—zFZFH A Yehf ol Xt 2E 4-9).

B Evaluation

AHA HOt
EIHH S R BN QAR
HE Male -
[&_madel -] s [ w0
MEEHD S A4
S 5] Evaluation
Results EVE
Reference Point OHEY EREY
Mean S0
AHP (xTHE) 203
Stature {rmm 17812 6162
BOF (:THE) 160 {mm)
Seatheight (ZHE) [ 395 Weight (Kg) 79.4 10,60
SW to BOF (x2h) 500 Sitting Height (romm ) 912.9 35.11
Eye location | &
= 27

19 4-8. Al AA

oL
o,
N
-
o
|
do
)
~—~
@D
<
@D
o
(@]
=
o
>
N—r
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BIAER A model HZD S Male M= 100 22 9%

Eye location
1200 ¢
1100 |
o
e
c PE
T .=
£
1000
H
k4
™~
Q00
800
800 Q00 1000 1100 1200
*EHE (mm)

®XE oigine BOF2 xZH R 7Z origing AHPS 2ZHE

18 49 ¥ 917 XA

ANAA H7F 2ol Arresults)= AMAA H7bAR, G5 Ay, ]
AL FH7 A part = o] ol A SITHLH 4-10). AAE BrHA = B g
ApeFoll wigk AAY BrHEASE ovlet, 5 AaE7|E tAY AAR
dlo] el AM4(7], ek27])ol w2 A3}, group ol wWE A}, 223l 7} part ol

e dis EE 5 vk @7F i part = A G7Re] el | A
=
-1
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6 Evaluation

AlIE Bt

BN AFS

[5_rmodel | AR 100~
=EBH ) 95:[' Evaluation
Eye Location
BN A Part
NAE BAZM: 53.2/100 & | GroupMame | Parthame -
» | Center fascia Clock
b o Center fascia Display (navigation}
oSE 2REI Center fascia Heater control
Center fascia Rear window defrost control
By Stature/Sitting Height | Center fascia Audio
Cluster gauge ‘Warning signal
By Part Group | Cluster gauge Fuel gauge =
By Individual Part | BWAHHS Part 22 260
2

I3 4-10. A A

]

o

F7F — B 7 H(results)

3 W7hA s

et 4-11.a).

g8 AR 7= 7))o e H7HA 9, part group
7} part " @A Ite] Fow A Ho Ut ek Tlel wE PP e
OAg QlAzde] QQAPASd w2 AAA H7ME34E
AA R e FriAzte] Hf, xeAx, HAd/HA LGS 2
A QARG F5 ATt JtH(TH 4-11b). JdAWMFE
AAE F&l 7o ekeTlel WE HUMAYNE YEhdit(1E 4-12,
o AARDE HrtAndME 7t AAERd wE FrIEAE
3 AT = ik
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E Besulis By Stature/S

Results By Stature/Sitting Height
OIFIZY A 100 5 Grouping DHM By Results
m A Ol % ol A =
Mean; 532 & Ma: | 553 & 228 AN 5
SO 130 ® Min: 506 ®
Stature(mm) Sitting height (mm)
_ QIHEY = Mean SD Mean SD Result
U -E BB
1 1901.8 q976.8 55.3
Stature | =] ‘ Sitting Height ‘ =l ‘ 18 18386 2412 9247 1585 55.1
4 17736 2065 883.0 14.78 54.2
» IR B 1 1014.5 10254 s4.0
D Stature Weight Sitting Height Result 26 1786.7 20.05 951.3 2164 536
4581 | 19018 | 1016 | o768 | 55.3 7 1729.2  27.53 9120  19.01 52.6
T SRR 12 16685  25.63 2661 16.54 50.8
1 1658.9 838.4 50.6
= =2
= 7| —
o]—O_]]];q_Er]_jq_‘ T].jl]_]:ﬂO‘UTﬂ]/\
(@) 7]/k27)0 wE H7tA } b) H7FAzpH QA I

BIAE: A model NARE HE: Male #1100 =2/ 5%
Results By Stature
56
'
53 4 es e sa b &
ca Y
soorm .. o
gl
353
o R AR L o R o
52
51
. e e
S0
1400 1500 1600 1700 1300 1500 200
Stature {mm)

19 4-12. 7)9 wE HI7FA I H A
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BN A_model UPPE 4T Male My 100 =2HY: 95 %

Results By Sitting height

g6

55

54

o b b il e -

Resuts

& e bl bt B0

52

51

P

50
) 200 om 1000 1100

Sitting Height (mm)

Part group ¥ H7}FAY L part group E AAAN H A T
group ©l <3 parts & TAE ] ALY 4-14). AAE 7FEA = group W ol
23k part 5 sl 2= oW, group H HIMA A= o] TFAE A 5ol Ak

=5k T8, 2 part group ' AAIAY H7HEA Y E AE BHIAE B3 AA

S THLH 4-15)
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B Results By Group Q@@l

Results By Group
Group Narme: Center fascia HIZIE 456 /100 &

»

o2 grouphl &3t parts

Part Mame ‘Weight i‘
0.19
Clock 0.1z
Display (navigation) 0.38 ﬂ
N =] & =7

IS 4] <] T e

1% 4-14. Partgroup ¥ H7MA 3} F

BIAEE A model AHRD HE: Male e 100 SRS 95%

Results By Group

64,42
60,94 &0.00 e

54.00

40.00

=353

20,00 20,00

Center Cluster  Crash pad Door Glove box Head lining  Parking  Steering TGS
fascia gauge lever wheel lever

Group Narne

1% 4-15. Partgroup B H7FA ¥} B31A

Part #7143 2 QAARIES o= 3k AlAA
H
=

Adte] FER1A, A A AAEH(IH 4-16). 1 417 & B

53

2 FEHe] gov, AA



5 Results By Part

Group Name Part Name =723 EFMHI weight
Audio 29.2 0.50 0.05
Center fascia Clock 40 0.00 0.03
Center fascia Display (navigation) &0 0.00 0.09
Center fascia Heater contral 40 0,00 0.06
Center fascia Rear window defrost contral 40 0.00 0.02
Cluster gauge Fuel gauge &0 0.00 0.05
Cluster gauge Gear shift position larmp 64.6 0.42 0.03
Cluster gauge Speedometer &0 0.00 oo —
Cluster gauge Tachometer 60 0.00 0.07
Cluster gauge Temperature gauge 60 0.00 0.05
Cluster gauge Turn signal 64.6 0.42 0.09
Cluster gauge Warting signal 60 0.00 0.04
Crash pad Side air vent 60 0,00 0.02
Door Doot trim (handle) 20.2 0.10 0.01
Dioor Grip 40.4 0.14 0.01
HOMED | & =l r
19l 4-16.Part 'E AT
Results By Part
B PLmnder HRA 24 Malke ELECECHR] FEHY BE
Group Name: Center fascia Part Name 201y HE Mk
fudo 29.2 0.50
Clock 40 0.00
Display {navigation) &0 0.00
Heater contral 40 0.00
Rea window defrost control 40 0.00
Group Name: Cluster gauge PartName o2 HE Wxt
Fuel gauge &0 0.00
Gear shift position lamp B4 6 0.4z
Speedometer &0 0.00
Tachormeker &0 0.00
Temperature gaugs 60 0.00
Turn sgnd B4 6 0.4z
Warning signd &0 0.00
Group Name: Crash pad PartName oty BE Hit
Side air verk 1] 0.00
Group Name: Door PartName o2 BE Hxt
Daor trimihands) 202 0.10
Grip 40,4 0.14
Power switch 40 0.00

1% 4-17.Partd H7A Y ®H A
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4.3 AA B7F N2E AL

ATl A i A W27 Al 2" AAle A fXe] wE
7hA e Rl AAG BrrA e wE TR XF dE AAE] e A&
Gk AAA B Al='E A&stel 54 2ol audio, speedometer,
driver’s sun visor ©] 91X]el wE FrpAe] gRlS fEl AAAE HIME A
stk A E7re] thako]l B xFEFe] seat height = 295mm ©] il steering
wheel ol 4 BOF 7}4] 2] =3 2]= 610mm o|t}. 7ol | AA 849 ¢
AARE § 41 3 gon, 7t AAlere] FerE 5U8A 2883t 3
7he & 97F 95%0] L, FAdQl 100 o] A e dis] AAlEqlth 1

o 4-18= H7IHE A

ol
o
>
0
i
i
el
i
Lo
3
L
P
ig
o
=
=]
%0

41l Parte AR F Fo%

Part name X y z Weight
Audio 240 332 390 10
Speedometer 170 70 650 10
Driver’s sun visor 630 50 1060 10

55



WA TestCar IHRAE A9 Male ME 100 =EH I 95%
Eye location
1200
1100
=
£
" 10000 ¢
o ¥}
R _Rh""%
Lad
i
Q00 ¢
200
800 900 1000 1100 1200
HEE (mm
®E origing BOF2] =3 ZZ origing AHPZ| z ZHE

a9 448, WA AARDES] & 94

Part ¥ 7} 4~ audio += 60 7, speedometer &= 80 7, “L2] 3l driver

sun visor + 85.8 % °|ATH(Z¥H 4-19). Driver’s sun visor ¢ A% z 3Gk
(1060mmye] AAELES] F 9 BE W ol &3] wie & HS
7} Ugkar, audio 9 7% z FEFHEOMm)O] = 1A X RSl wE] v
el e Aer kv & 5 vk ol g B 235 F8) audio 9

PN

A= AA ZAdA AAEHT] Yl 9%l A EoF srhar & = 9
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Results By Part
BIERER TestCar oHRaE A8 Male Ml 100 =W %%
Group Name: Center fascia PartName oo BT Hxt
Audo =1 0.00
Group Name: Cluster gauge Part Name "33 BT 1t
Speedometer & 0.00
Group Name: Head lining PartName morEy BT Hxt
Driver's sun visor 85.8 0.46

1% 4-19.Part "2 A 7PA Y Bl

AT A A @7k AzEe ol&d AAY BrAT

-

7+ A#RE ¥ wetelth A model & SUV ©] 3L, B model & #53 ¢l x}2kolt}. 7}

il
N
MN
o
fu

peFo]l AlAA E7F g AA S8 AES BOF, AHP, 18] 1L, SgRP

AZHYHP-ERT), ¥ AT Jue FE, gHAse] ey, Agn

A Al el BLsA ARt E 9H A4 A8 A5 U

MANGE E 44 % 2%, AAY Bk e delw, 57t 100
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342 AAE Eotel 488 AAerdd Taks
Group name Part name =2 % | Group name Part name 85
Audio 5 Door trim(handle) 1
Cen'ger Display (navigation) 10 Door Grip 1
fascia Heater control 6 Lock 1
Rear window defrost control 2 Power switch 1
Clock 3 |Glovebox  Glove knob 1
Fuel gauge 5 Driver's sun visor 1
Gear shift position lamp 3 |Head lining Inside mirror 8
Cluster Speedometer 10 Overhead control 2
gauge Tachometer 7 |Parking lever Parking lever 1
Temperature gauge 5 ) Key set 5
Turn signal 5 \?vtﬁ::lng Multi-function switch L 3
Warning signal 8 Multi-function switchR 3
Hazard warning signal 8 Indicator panel 2
Crash pad . T.G.S. lever
Side air vent 2 T.G.S. knob 2

T 43 AAA BN AER U AAEE (291 mm)

Car name AHP BOF Seat height SW to BOF
(hor.)
A model 135 160 395 590
B model 130 230 295 610
¥ 44, AA AT QAL TAANR
VA4 SEETy ETHA}
7] (mm) 1761.2 61.62
=5 (Kg) 79.4 10.60
k271 (mm) 918.9 35.11

AA H7F A3 B model ©] AlAIA Sl A A model 2t} 5313
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T}, A model ¥} B model &] AAIAd HA7FEA3 = 1 oA 747} 532 H3} 69.2 H S

= B model ©] -8t A7t o™, Frdte] A= B model ©f A

- 0.78 o2 A model ¢ 1.30 FHt} ZUTHE 4-6). 7| A, F=HAE <

ARAEe] BARRTE BAES vl G,

¥ 45 AAA FH7 A3 (G mm)

T A model B model
4t 53.2 69.2
F=A 1.30 0.78
A7t 55.3 72.2
2 %k 50.6 68.2

A model & B model ol thall H7FA7E oA =9} o] & <lA

_1

o] AAHE EAZES A H YT A model Z B model 5 QAT wE

JrtAze] 54L& yehx] gtk a8y, HrhAR 555 Ui

)
o
it

7% ghesl7t 2 AL & 5 ATHE 47,9).
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¥ 46 94T QARD £ 2 @S 24P - Amodel

E: B N 742 3} 7] (mm) 7] (mm)

TN g geua W@ wedd gd Eeas
50.4-51.4 13 50.7 0.05 1667.7 24.68 864.0 17.60
51.4-52.4 0 - - - - - -

52.4-53.4 37 52.6 0.00 1729.2 27.53 912.0 19.01
53.4-54.4 31 53.7 0.20 1789.1 30.65 944.9 34.27
54.4-55.4 19 55.1 0.04 1841.9 27.56 9275 19.49
A 100 53.2 1.30 1761.2 61.62 918.9 35.11

Se P e 3 7+4 3 7] (mm) k7] (mm)

T yw gEwd W@ EEdd 9@ meud
67.7-687 29 683 017 16939 3518 8785  20.03
68.7-60.7 48 69.2 0.14 17640 2982 9367  19.47
69.7-707 20 69.9 016 18338 2721 9215  18.03
707717 1 716 000 18324 000 10162 0.0

717727 2 72.2 0.00 19082 901 10011  34.32
&) 100 69.2 078 17612 6162 9189  35.11

Part group " AJAIAd H7FAZ o A= glove box & A|¢slal B part

group ° 4] B model ©] ¥ H4E ko™ A model, B model =F Z+Z} 60.9
A7 80.0 Ao & cluster gauge 7} 7 =L H5E wopth(E 4-9). E3], A
model <= center fascia &] X7} 45.6 4 o= center fascia ¢ T QL5 AHI|H
Fs W e HGFE ol Jhde]l aEva & 4 Qlth B model 2 cluster

gauge, crash pad ©ll H]|3l center fascia 2] =7} o} center fascia ol Z38}+=
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part o ths) FowE mejstel 7t part o 91T Mo ek,

L7F 7Hd S heater control 9129 iAol A Hojop & g HoFE

= =
=, T8

N

(£ 4-10).

% 48 Partgroup 8 AlAK WA} (9): 7)

Part group A model B model
Center fascia 45.6 60.0
Cluster gauge 60.9 80.0
Crash pad 60.0 64.0
Door 33.5 53.3
Glove box 40.0 33.2
Head lining 64.4 65.4
Parking lever 20.0 21.6
Steering wheel 54.0 70.3
T.G.S. lever 20.0 40.3

¥ 4-9.Part '8 Z7}2 37} B model ¢ center fascia

Group name Part name H7FA3  EFHA Weight
Center fascia Audio 60 0 0.05
Heater control 60 0 0.06

Rear window defrost control 60 0 0.02
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¥ A-1. Amodel A& A YAHH

Group name Part name X y z
Center fascia Audio 390 415 82
Clock 378 465 363
Display (navigation) 325 415 633
Heater control 360 415 428
Rear window defrost control 378 395 363
Cluster gauge Fuel gauge 320 9 665
Gear shift position lamp 320 47 688
Speedometer 320 -51 638
Tachometer 320 -268 570
Temperature gauge 320 88 665
Turn signal 320 47 688
Warning signal 320 47 608
Crash pad Side air vent 310 -183 548
Door Door trim(handle) 735 -230 558
Grip 510 -255 570
Power switch 540 -255 505
Glove box Glove knob 260 810 438
Parking lever Parking lever 760 302 238
Steering wheel Hazard warning signal(SW) 480 3 533
Key set 450 380 453
Multi-function switch L 490 -73 640
Multi-function switch R 490 65 640
T.G.S. lever Indicator panel 690 390 118
T.G.S. knob 690 415 283
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¥ A-2.Bmodel AL IXAR

Group name Part name X y z
Center fascia Audio 240 332 390
Heater control 240 332 493
Rear window defrost control 250 415 555
Cluster gauge Clock(CG) 170 -40 605
Fuel gauge 170 143 655
Speedometer 170 70 650
Tachometer 170 -48 650
Temperature gauge 170 -120 655
Turn signal 170 10 700
Warning signal 170 120 605
Crash pad Hazard warning signal 250 293 555
Side air vent 190 -240 650
Door Door trim(handle) 620 -320 470
Grip 445 -325 550
Lock 520 -325 550
Power switch 450 -323 475
Glove box Glove knob 475 777 425
Head lining Driver's sun visor 630 50 1060
Inside mirror 470 340 980
Overhead control 360 340 1060
Parking lever Parking lever 645 340 330
Steering wheel Key set 330 125 750
Multi-function switch L 402 -120 635
Multi-function switch R 402 150 635
T.G.S. lever Indicator panel 453 310 255
T.G.S. knob 453 340 420
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B. 459 AsAt W A4 AAE B7HA3%

¥ B-1. Amodel A A H7143 2 7153

Group name Part name H7 A3 RF=HAF weight
Center fascia Audio 29.2 0.5 0.05
Clock 40 0 0.03
Display (navigation) 60 0 0.09
Heater control 40 0 0.06
Rear window defrost control 40 0 0.02
Cluster gauge Fuel gauge 60 0 0.05
Gear shift position lamp 64.6 0.42 0.03
Speedometer 60 0 0.09
Tachometer 60 0 0.07
Temperature gauge 60 0 0.05
Turn signal 64.6 0.42 0.05
Warning signal 60 0 0.04
Crash pad Side air vent 60 0 0.02
Door Door trim(handle) 20.2 0.1 0.01
Grip 40.4 0.14 0.01
Power switch 40 0 0.01
Glove box Glove knob 40 0 0.01
Head lining Inside mirror 60 0 0.08
Driver's sun visor 99.8 0.1 0.01
Parking lever Parking lever 20 0 0.01
Steering wheel Hazard warning signal(SW) 57.4 0.34 0.09
Key set 40 0 0.05
Multi-function switch R 60 0 0.03
Multi-function switch L 60 0 0.03
T.G.S. lever Indicator panel 20 0 0.02
T.G.S. knob 20 0 0.02
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¥ B-2.Bmodel A AIA H71A3} 9 7HEH

Group name Part name H7 A3 mAAE weight
Center fascia Audio 60 0 0.05
Heater control 60 0 0.06
Rear window defrost control 60 0 0.02
Cluster gauge Clock(CG) 80 0 0.03
Fuel gauge 80 0 0.05
Speedometer 80 0 0.1
Tachometer 80 0 0.07
Temperature gauge 80 0 0.05
Turn signal 80 0 0.05
Warning signal 80 0 0.08
Crash pad Hazard warning signal 60 0 0.08
Side air vent 80 0 0.02
Door Door trim(handle) 40 0 0.01
Grip 60 0 0.01
Lock 55.8 0.41 0.01
Power switch 57.4 0.34 0.01
Glove box Glove knob 33.2 0.48 0.01
Head lining Inside mirror 60.6 0.17 0.08
Overhead control 74.2 0.46 0.02
Driver's sun visor 85.8 0.46 0.01
Parking lever Parking lever 21.6 0.27 0.01
Steering wheel Key set 80 0 0.05
Multi-function switch R 60 0 0.03
Multi-function switch L 64.4 0.42 0.03
T.G.S. lever Indicator panel 40 0 0.02
T.G.S. knob 40.6 0.17 0.02
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