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Human Sensibility Ergonomics Approach to Dynamics-Based Vehicle Simulator
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ABSTRACT

Simulators have been used to evaluate drivers’ reactions to various transportation products. Most researches,
however, have been concentrated on their technical performance, thus this paper considers drivers’ senses of
moving on a vehicle simulator through the analysis of human sensibility ergonomics. A sensibility ergonomic
method is proposed in order to improve the faithfulness of vehicle simulators. A simulator of passenger vehicle
consists of such three modules as vehicle dynamics, virtual environment, and motion representation modules.
To evaluate drivers’ feedback, human feelings are categorized into a set verbal expressions collected and inves-
tigated to find the most appropriate ones for translational and angular accelerations of the simulator. The cut-
off frequency of the washout filter in the répresentation module is selected as one sensibility factor. Sensibility
experiments were carried out to find correlation between the expressions and the cut-off frequency of the filter.
This study suggests a methodology to obtain an ergonomic database which can be applied to the sensibility
evaluation of dynamic simulators.

Z g 7)4g0] : Vehicle simulator(x}& A| & o]¥]), Human sensibility ergonomics(7/d & $}), Motion
perception(&-57}), Vehical dynamics model(xt% &3 X9), Virtual Environment
CHa B7)
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Fig. 3 Analysis results using ASDAMS

5mys
0.1m
[P E— ) 77
a2m

(a) Passing bump

£
1

Acceleration (m/s?)
P
e

ES
-t

&

- T v v M d
° 10 0 £ 40 50
Time (sec)

(b) Chassis vertical acceleration corresponding time

Fig. 4 Analysis results of bump passing
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