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Performance Evaluation and Development of Virtual Reality Bike Simulator
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(Jong-Yun Kim * Chul-Gyu Song - Nam-Gvun Kim)

Abstract - This paper describes a new bike system for the postural balance rehabilitation training. Virtual
environment and three dimensional graphic model is designed with CAD tools such as 3D Studio Max and World Up.
For the real time bike simulation, the optimized WorldToolKit graphic library is embedded with the dynamic geometry
generation method, multi-thread method, and portal generation method. In this experiment, 20 normal adults were tested

to investigate the influencing factors of balancing posture.

We evaluated the system by measuring the parameters

such as path deviation, driving velocity, COP(center of pressure), and average weight shift. Also, we investigated the
usefulness of visual feedback information by weight shift. The results showed that continuous visual feedback by
weight shift was more effective than no visual feedback in the postural balance control. It is concluded this system
might be applied to clinical use as a new postural balance training system.
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Fig. 2 A schematic of bike system
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Fig. 9 Functional flow chart of virtual bike simulator
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Table 2 Driving data

TE conditon| lst | 2nd | 3rd | mean
driving timels) N 121 | 122 | 111 [118.00
v 136 | 137 | 139 |137.30

mean speed(m/s) N }21.31 | 21.33 2330 21.98
V| 1899 | 1864 | 1858 21.98

maximum speed N | 2428|2446 | 2682 | 2518
(m/s) Vo [21.12 ] 2446 | 22.48 | 25.18
mean COP N | 2853 |27.90 |31.93| 29.45
length(cm) \% 1831 | 1802 | 1543 | 2045
mean change(®) N 099 | 091 | 1.04 | 098
of handle angle v 0.75 | 0.80 | 0.78 | 0.98
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