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Improvement of Washout Algorithm for Vehicle Driving Simulator
Using Vehicle Tilt Data and Its Evaluation
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Abstract: For developing automotive parts and telematics devices the real car test often shows limitation because it needs high cost,
much time and has the possibility of the accident. Therefore, a Vehicle Driving Simulator (VDS) instead of the real-car test has been
used by some automotive manufactures, research centers, and universities. The VDS is a virtual reality device which makes a human
being feel as if one drives a vehicle actually. Unlike actual vehicle, the simulator has limited kinematic workspace and bounded
dynamic characteristics. So it is difficult to simulate dynamic motions of a multi-body vehicle model fully. In order to overcome
these problems, a washout algorithm which restricts workspace of the simulator within the kinematic limits is needed, and analysis of
dynamic characteristics is required also. However, a classical washout algorithm contains several problems such as time delay and
generation of wrong motion signal caused by characteristics of filters. Specially, the classical washout algorithm has the simulator
sickness when driver hardly turns brakes and accelerates the VDS. In this paper, a new washout algorithm is developed to enhance
the motion sensitivity and improve the simulator sickness by using the vehicle tilt signal which is generated in the real time vehicle

dynamic model.
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Fig. 1. KAAS(KATECH Advanced Automotive Simulator).
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Table 1. The human model of otolith system parameters.

P Motion Surge Sway Hoave
2 5.33 5.33 5.33
Ts 0.66 0.66 0.66
T4 132 13.2 132
K 0.17 0.17 132
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Fig. 3. Frequency response of the otolith system.
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Table 2. The human model of vestibular system parameter.

Motion | p it Pitch Yaw
Parameter
Ty 6.1 5.3 10.2
Ty 0.1 0.1 0.1
Ta 30 30 30
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Fig. 4. Frequency response of the vestibular system.
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