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An Evaluation of Automotive Interior Packages
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Based on Human Ocular and Joint Motor Properties
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Yoshiyuki TANAKA*, Takeshi RAKUMATSU*, Masayoshi HORIUE**, Tooru MIYAZAKI**,
Kazuo NIsHIKAWA**, Takahide NouzawA** and Toshio TsuJr*

This paper proposes a new evaluation method of an automotive interior package based on human oculomotor
and joint-motor properties. Assuming the long-term driving situation in the express high way, the three eval-
uation indices were designed on i) the ratio of head motion at gazing the driving items; ii) the load torque for
maintaining the standard driving posture; and iii) the human force manipulability at the end-point of human
extremities. Experiments were carried out for two different interior packages with four subjects who have the
special knowledge on the automobile development. Evaluation results demonstrate that the proposed method
can quantitatively analyze the driving interior in good agreement with the generally accepted subjective opinion

in the automobile industry.
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Fig.1 A link model of a human driver
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Fig.2 An experimental apparatus for measuring eye-head
movements

Table 1 Physical data of subjects participated in the mea-
surement experiments

(2)

Subject Age Stature [m] ~ Weight [kg]  Eyesight
Sub.I 23 1.72 60 12
Sub.I 23 1.58 53 15
Sub.III 22 1.66 52 1.0

(b)

Subject Age Stature [m] Weight [kg]
Sub.1 22 1.73 52
Sub.2 22 1.80 73
Sub.3 23 1.74 68
Sub.4 23 1.66 60
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Fig.3 Examples of eye-head movements measured
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Fig.4 Experimental results of the gaze and head motion

4. BEEA T VT Ny F— T O

REEOERAMZHRT 570, Fig. 6 (a) IIRT 2 B
OWBHEA > T V7T - 8y r— V2SR & L TERETT
otz WEREL, BEIVW-ES % 1ZEITELAY
BAEE LB ASE M 4% (Subs. A~ D) &EL7%. %38, &
HEFMIGE TRV 2 SREEH O 2 L BMIE, Table 3 IR
TREBREDOHE LAFEH S ITH 15) 2R ICEH L.

4.1 EHAIXER

WERE % B8 ICES R TAT 7 )V VR MFETRESE,
EEERROEREGLLE LML LI AT T v ey —
FOME - EEXEAICHEST S, ZLT, HREOHK
LEEMT A 7 A e —h D= R TN EER Y, E
EEH IS E (Kosaka Laboratory Ltd.) # W CaHil L7
(Fig. 6 (b) ZH). HHEEZROERLSIIIMALA TR E
BZEDL, KRXTREEHEOLRBEDOA%FH - 57 L
oo F7, FETAT AL LTIEERX -5, XL vFI5%
WV, V=bL 37—, ¥4 FIF—%REL, £7A4T7LDF
CERZFHI L. 2B, EEOBEIIBNT, HEA—F
BATTY Y IRICRRBTELRERIAT T Y/ THATH
1ED R, ABoOY A NI 5 —I3KEREfA 55 BUTICA
BT2LIICLBBLZOMBIEH IR TVS IO~

FFMDIZ, Sub. A ITH L CEHH L 725F @ 7 1 7 2 OfLE
BEEE, YV-Z FEHETTOy b LAHERE Fig. 7 (a) IR
¥, iR L L-BBEROZT 1 7 L0 EIIHEIRD
B, FZWE->TWVDE I P b b, HEX— 5 DHED
HXFHNAN S VDL, BAE TR STV 5 REFERLIMET



FHUEEHIHERGRCE $£46% $£25 2010424 127

Force sensor

: Flexion Extension

(f?*\

(a)

E 25 —e— Extension g 15 —e— Extension
% 20 --©o-- Flexion - --©o-- Flexion

3 $

5 510
sts at

(S Y

g 109 o

& g s 3
2 2 Orrme- Qoo ©

g g

2 )

0 10 20 30 40 50 10 20 30 40 50 60

Joint angle, 0(,,1;)‘ [deg.] Joint angle, 0('-2:.:)& [deg.]

(b)

Fig.5 An experimental apparatus for measuring human
neck-joint torque and typical results

Table 2 Coefficient values in the angle-torque model of the

neck joint
a, a, a, a,
) Flexion -16.302 14.518 -1.082 16.135
T max_neck .
- Extension  -6.888 27.630 -24.207 25.771
o) Flexion 16.357 -2.011 0.255 5.868
maz_neck - Extension 5916 1.348 1.824 11.046

Table 3 Physical data of subjects participated in the evalu-
ation test

Subject Age Stature [m] Weight [kg]

Sub.A 38 1.70 66
Sub.B 51 1.67 63
Sub.C 44 1.76 82
Sub.D 47 1.73 65
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Fig.6 An experimental apparatus for evaluation tests

Table 4 Evaluation results using the defined indices for all
subjects
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5 E,
Sub e head _arm  leg  Sum arm leg Sum

I 167 9.83 5.15 145 1643 80.54 271.32 351.86
I 155 1521 4.63 146 21.30 7451 330.24 404.75

p I 163 9.81 550 1.56 16.86 71.21 282.68 353.89
II 147 1079 536 161 17.76 7449 326.98 401.47

c I L8 7.04 421 1.08 1233 7135 227.81 299.17
I 181 9.56 3.58 1.14 1427 6691 314.69 381.60

I 178 724 468 132 1324 68.09 21874 286.83
I 158 7.04 512 144 13.61 7642 340.26 416.67
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Fig.7 Positions of the target items on the ratio map of the
eye motion at gazing
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