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Abstract

This paper describes an improvement of Driving Simulator
prototype to increase reality of handling and response compared
to the real vehicle. In the first prototype, 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 with monitor as shown in Figure 1. The
vehicle model used is a bicycle model. In this paper, many parts
of Driving Simulator were improved as follows; 1) Bicycle model
was changed to 4-Wheel (Full car) vehicle model. Pitch, Roll and
vertical motion was added to the model; 2) the virtual
environment for the driver was improved to match with the new
vehicle model; 3) the force feedback steering system was
implemented to generate road feeling to the driver. The system
consists of DC motor installed at the steering system to produce
tire self aligning torque to feed back to the driver; 4) Real tire and

electric steering system (Steer-by-wire) was used to represent the



real-time turning motion during the simulation to realize steering
response. This system is called Hardware-In-the-Loop Simulator
(HILS) which is worked together with Driving Simulator. The
improved system was tested in several conditions by many
volunteers. Most of volunteers mention that the improved Driving
Simulator handling and response is felt as being safer and easier
to control compared to the first prototype and it is felt more
similar to the real car.
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