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Abstract

In these days, a vehicle simulator has been developed with a VR(Virtual Reality) system. A VR
system must provide a vehicle simulator with natural interaction, sufficient immersion and realistic
images. In addition, a VR system must present a driver with the realistic driving situation. To achieve
these, it is important to obtain a fast and uniform rendering performance regardless of the complexity
of virtual worlds. In this paper, the factors to improve the reality for the VR based vehicle simulator
have been investigated. For the purpose, the modeling and the rendering methods which offer an
improved performance for complex VR applications as the 3D road model have been implemented and
verified. Then, we experiment on the influence of graphic and sound factors to the driver, and analyze
each result for improving the reality such as the driver's viewport, the form of texture, the lateral
distance of the side object, and the sound effect. These factors are evaluated on the driving system
which is constructed for qualitative analysis. The research results could be used for improving the

reality of the VR based vehicle simulator.
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Fig. 2 Wheel joystick

Table 1 Joystick data mapping

USB port value | mapping value
steering -120~120
-12400~ 12400
angle (degree)
throttle 0~ 100
positioning 0~221400
ratio (%)
brake 0~70
0~-221400
pressure (bar)
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(b) Alpha blending texture mapping
Fig. 4 Images for 3D road model
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Fig. 6 Components of the 3D road model
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(a) Rendered image of highway

(b) Rendered image of tollgate

Fig. 7 Rendered images

Table 2 Results and states for rendered images

classification model 1 model 2
face 9,820 9,729
polygon 19,450 19,566
texture(RGB) 120(4855 KB) | 117(4279 KB)
texture(RGB alpha) | 76(9725 KB) | 76(9725 KB)
vertex 39,090 29,024
LOD 32 72
view distance(m) 4,000 2,000
frame/sec(average) 40 55
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Fig. 8 Horizontal field of view
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Fig. 9 HFOV by the vehicle velocity
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Fig. 11 Perceived velocity by vertical angle of viewport
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Table 3 Result of velocity by distance from side model

velocity |distance | width of texture [perception velocity
(km/r)| (m) (m) (kmvhr)
1.8 5 31.83
5.4 5 22.40
40 9 5 19.02
12.6 5 17.08
1.8 5 47.75
54 5 33.6
60 9 5 28.53
12.6 5 25.62
1.8 5 64.66
5.4 5 44.79
80 9 5 38.04
12.6 5 34.16
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visual inm(okl;::“lnf&(krn/hr) 40 60 80
40 41 45 46.5
60 56.5 62 65
80 70.5 75 81
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