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Development of dynamic VR driving platform and
its application on driver's cognitive state estimation

Student : Teng-Yi, Huang Advisor : Prof. Chin-Teng, Lin

Institute of Electrical and Control Engineering

ABSTRACT

During recent years, public security has become an important issue to
societies. Accidents caused by lack of alertness and awareness have a high
fatality rate especially in monotonous driving environments, where people
can’t always keep continuous alertness and attention. Many researches have
reported the training and censoring of operators’ behavior relying on the actual
machines, which has high demandsin.space, time, cost, and safety. To tackle
the above dilemma, a virtual-reality (VR) based motion platform is suitable to
provide various dynamic dtiving.environments and to reduce the development
cost. In this paper, the development of the VR scene and the dynamic model of
vehicle are discussed. We efficiently use the WTK (World ToolKit, which is a
graphic library and have some limitation) to develop our VR scenes, and we
also add some dynamic models to improve the reality of simulation, such as
cornering equations, acceleration of engine, and damping condition of
suspension. We finally design a highway driving environment by using
VR-based motion platform and propose a non-invasive EEG measurement
system to demonstrate the feasibility of finding the relationship between
operators’ cognitive states and responses to task. Experimental results show
that our proposed VR-based simulator can successfully mimicking actual
driving situation and the developed EEG-based brain computer interface can

achieve a satisfactory result.
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