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Development of a Washout Algorithm for a Vehicle Driving
Simulator Using New Tilt Coordination and Return Mode
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Abstract :

Unlike actual vehicles, a vehicle driving simulator is limited in kinematic workspace and bounded on dynamic

characteristics. So it is difficult to simulate dynamic motions of a multi-body vehicle model. In order to overcome these
problems, a washout algorithm which controls the workspace of the simulator within the kinematic limitation is needed.
However, a classical washout algorithm contains several problems such as generation of wrong sensation of motions by filters
in tilt coordination, requirement of trial and error method in selecting the proper cut-off frequencies, difficulty in returning the
simulator to its origin using only high pass filters and etc. This paper proposes a new tilt coordination method as an algorithm
which gives more accurate sensations to drivers. In order to reduce time for returning the simulator to its origin, a new
washout algorithm that the proposed algorithm selectively onset mode from high pass filters and return mode from error
functions is proposed. As a result of this study, the results of the proposed algorithm are compared with the results of classical
washout algorithm through the human perception models. Also, the performance of the suggested algorithm is evaluated by
using human perception and sensibility of some drivers through experiments.

Keywords : vehicle driving simulator, washout algorithm, new tilt coordination, return mode
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Fig. 1. Schematic diagram of classical washout algorithm.
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Table 1. Average values of motions and feelings as driving

COurses.
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E 2% 8 e % 77 ¥ =76 g
Bt g
Table 2. Average values of motions and feelings as each
direction.
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