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A Path Navigation Algorithm for an Autonomous Robot Vehicle
by Sensor Scanning

Tong-Jin Park”, Jung-Woo Ahn” and Chang-Soo Han""
ABSTRACT

In this paper, a path navigation algorithm through use of a sensor platform is proposed. The sensor platform is
composed of two electric motors which make panning and tilting motions. An algorithm for computing a real path and
an obstacle length is developed by using a scanning method that controls rotation of the sensors on the platform. An
Autonomous Robot Vehicle (ARV) can perceive the given path by adapting this algorithm. A sensor scanning method is
applied to the sensor platform for using small numbers of sensor. The path navigation algorithm is composed of two
parts. One is to perceive a path pattern ; the other is used to avoid an obstacle. An optimal controller is designed for
tracking the reference path which is generated by perceiving the path pattern. The ARV is operated using the optimal
controller and the path navigation algorithm. Based on the results of actual experiments, this algorithm for an ARV
proved sufficient for path navigation by small number of sensors and for a low cost controller by using the sensor
platform with a scanning method.

Key Words : ARV (Autonomous Robot Vehicle, Z}-& 53 £ &), Sensor platform ({14 £ &), Ultra-sonic sensor
(253 A A), Path navigation (74 &5-3), Optimal control (3 4] #)©}), Sensor scanning (A A} A7)
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7l5MdH l Distance from the measured object [m]
h Distance from the wall [m]
d Distance from the M to D [m] X,y Coordinates of the F,,
D A point located at a distance / from the x,,¥, Coordinates of the point P in the F,
wheels' axis [m] Xy Vu Coordinates of the F,
r Radius of actuated wheel [m] Xy Yuion Coordinates of the obstacle in the F),
R Half the wheels' axis length [m] F, Global frame
v ARV's translation velocity [m/s] E, ARV's frame
o Panning angle of sensor platform [rad] M Center of the wheels' axis
o 2000 8 ¥ 1649 HF
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