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A Study on the Development of a Driving Simulator

for Reappearance of Vehicle Motion(I)

Min Kyu Park’, Min Cheol Lee”, Kwon Son", Wan Suk Yoo , Myung Chul Han" and Jang Myung Lee

ABSTRACT

A vehicle driving simulator is a virtual reality device which a human being feels as if the one drives a vehicle
actually. The driving simulator is used effectively for studying interaction of a driver-vehicle and developing
vehicle system of a new concept. The driving simulator consists of a vehicle motion bed system, motion
controller, visual and audio system, vehicle dynamic analysis system, cockpit system, and etc.

In this paper, the main procedures to develop the driving simulator are classified by five parts. First, a motion
bed system and a motion controller, which can track a reference trajectory, are developed. Secondly, a performance
evaluation of the motion bed system for the driving simulator is carried out using LVDTs and accelerometers.
Thirdly, a washout algorithm to realize a motion of an actual vehicle in the driving simulator is developed. The
algorithm changes the motion space of a vehicle into the workspace of the driving simulator. Fourthly, a visual
and audio system for feeling higher realization is developed. Finally, an integration system to communicate and
monitor between sub systems is developed.

Key Words : vehicle driving simulator(X}% 27 A]E ) ©]E]), vehicle motion bed system(X}&F 5 EAFE X)),
performance evaluation(4d 5% 71), motion controller(2%F #|2]7]), visual/audio system, (A}2Z} - &
g X)), cockpit system(>H ZZ), washout algorithm (HA]o}-2 Lua]F)
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Fig. 1 Schematic diagram of driving simulator
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Table 1 Requirements of 6-dof motion

Spec. | Excursion Velocity Acceleration
Motion requirements | requirements | requirements
Surge +320 mm 610 mm/s 1l g
Sway 3320 mm 610 mm/s Tl g
Heave +320 mm 610 mm/s 1 g
Roll 25 deg | 20 deg/s | +60 degs’
Pitch +25 deg | 20 degs | +60 degs’
Yaw +25 deg | 20 degis | 160 deg/s’

Table 2 Experiment results of 6-dof motion

Spec. | Excursion Velocity Acceleration
Motion results results results
-470 ~+580
Surge 602.5 mm/s 33 g
mm
Sway 480 mm | 614.9 mm/s 35 g
Heave 1320 mm | 595.5 mm/s 46 g
Roll +26 deg | 432 degls | 1015 deg/s’
Pitch +23 deg | 467 deg/s | 990 degss’
Yaw +38 deg | 47.2 deg/s | 1135 deg/s’
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Fig. 6 Schematic diagram of controller
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