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Abstract : In this paper, the VR(Virtual Reality) simulation system is developed to analyze driver's perceptive
response on the ASV (Advanced Safety Vehicle). The ASV is the vehicle of next generation equipped with various
warning systems. For the purpose, the VR simulation system consists of VR database, vehicle dynamic model,
graphic/sound system, and driving system. The VR database which generates 3D graphic and sound information is
organized for the driving reality. M athematical models of vehicle dynamic analysis are constructed to represent the
dynamic behavior of avehicle. The driving system and the graphic/sound system provide a driver with the operation of
a vehicle and the feedback of a driving situation. Also, the real-time simulation algorithm synchronizes the vehicle
dynamic model with the VR database. To check the validity of the developed system, a simple scenario is applied to
investigate driver's perceptive response time and vehicle acceleration on an emergency situation. It is confirmed that the
proposed system is useful and helpful to design the FV CW S(Forward V ehicle Collision W arning System).

Key words : Intelligent transportation system(*]z-& a% x]2=l), Advanced safety vehicle(Hgr kA =},
Forward vehicle collision warning system (A vkx}-=2F 2574 11 A~ =), Virtual reality(7}+4F €141), Simulation(A] &
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Fig. 2 Hardware configuration of the VR simulation system

Fig. 3 3 channel projection system

| bardware part [-— .----'mnrtpnrtl
| graphic) sound | [ !
| : l— {
: : VR databaere :
| - VR rendering : - graphic OB

| = wiadin nixifg 1 ! - sound E

E III.. |:|r|'rlr - e |
1 13 -

| [] driving systam ]— I“ [ |
|| = wohmel joystick i - wehiclke model

|| - Directd SDK/CON =— _ ower train model | |

Fig. 4 Software configuration of the VR simulation system
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(b) Rendered image I
Fig. 6 Rendered images of the 3D model
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Table 1 Test result of unaerted situation

I Perceptive response Acceleration
Classification ' )
time (sec) (m/s%)
men 0.803 -6.57
women 0.828 -6.59
average 0.811 -6.58

Table 2 Test result of alerted situation

I Perceptive response Acceleration

Classification ' )

time (sec) (m/s?)

men 0.708 -6.69

women 0.662 -6.64

average 0.696 -6.67
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