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Implementation of Hybrid System Controller for High-Speed Indoor
Navigation of Mobile Robot System Using the Ultra-Sonic Sensors
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Abstract : In this paper, we propose a new approach to the autonomous and high-speed indoor navigation of wheeled mobile
robots using hybrid system controller. The hierarchical structure of hybrid system presented consists of high-level reasoning process
and the low-level motion control process and the environmental interactions. In a discrete event system, the discrete states are de-
fined by the user-defined constraints and the reference motion commands are specified in the abstracted motions. The hybrid con-
trol system applied for the nonholonomic mobile robots can combine the motion planning and autonomous navigation with obstacle
avoidance in the indoor navigation problem. For the evaluation of the proposed algorithm, the algorithm is implemented to the
two-wheel driven mobile robot system. The experimental results show that the hybrid system approach is an effective method for

the autonomous navigation in indoor environments.

Keywords: mobile robot, reference motion specification, high-speed navigation, hybrid system
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Fig. 1. Configuration of two-wheel-driven mobile robot.
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Fig. 2. Navigation model of the search windows and the
user-defined constraints P. and F2.
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Table 1. Parameters of mobile platform.

TEFIE AL 1.6m
TEukA 9 ¥ () 0.1m
2R Zej) 0.7m
TEubA et 2E A 0m,) 1.5kg
mE AT 259 A 30.0kg J




780

a9 9. 2% 84,
Fig. 9. Experimental environment.
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Fig. 10. Experiments on the indoor environments without ob-
stacles.
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Fig. 11. The positional results for indoor environment with-
out obstacles.
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Fig. 12. The experimental views on the clustered indoor envi-
ronments.
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Fig. 13. The positional results for a indoor environment with-
out obstacles.
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Fig. 14. The velocities results on the clustered indoor exper-
iment.
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