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Abstract

This paper describes a driving simulator prototype built at
Chulalongkorn University. The driving simulator can be used to
study responses of human driver under various repeatable
circumstances and to study the driver interaction with various
vehicle sub-systems during their development process. The
system consists of a simulator which is a computer equipped with
a digital signal processor for vehicle system dynamics simulation
in real-time and a simple driver cockpit. The driver can give
steering, throttle and brake command to the simulator. The
simulator can generate a simple graphical representation of the
front view and show it on an LCD monitor to the driver. The
model used is a bicycle model that consists of a rigid body
dynamics of the vehicle body, the rotational model of the wheels,
and weight transfer resulting from acceleration and braking.
Linear tire force model including the slip ratio for longitudinal
force generation and side slip angle for lateral force generation
were implemented. Tests were done on the dynamic model
using linear acceleration, linear deceleration, and steady state
cornering. Furthermore, the complete system was used to study
lane changing behavior of 30 undergraduate students age
between 19-21 years old. The result shows that the male
students drive more aggressively than their female classmate.
This simple experiment shows that the system built has a
potential for future usage in studies about responses of human

drivers.
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