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Development of Sensor-based Motion Planning Method for an
Autonomous Navigation of Robotic Vehicles
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Abstract: This paper presents the motion planning of robotic vehicles for the path tracking and the obstacle avoidance. To follow the
given path, the vehicle moves through the turning radius obtained through the pure pursuit method, which is a geometric path
tracking method. In this paper, we assume that the vehicle is equipped with a 2D laser scanner, allowing it to avoid obstacles within
its sensing range. The turning radius for avoiding the obstacle, which is inversely proportional to the virtual force, is then calculated.
Therefore, these two kinds of the turning radius are used to generate the steering angle for the front wheel of the vehicle. And the
vehicle reduces the velocity when it meets the obstacle or the large steering angle using the potentials of obstacle points and the
steering angle. Thus the motion planning of the vehicle is done by planning the steering angle for the front wheels and the velocity.
Finally, the performance of the proposed method is tested through simulation.
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Fig. 1. Coordinate systems and the kinematic model of the vehicle.
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Fig. 2. Determining the turning radius to follow the path.
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Fig. 3. Determining the turning radius to follow the path.
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Table 1. Parameters for simulation.
Symbol Parameter Value
Vinax Maximum velocity 36 km/h
Viim Limit on the yaw rate 60 degree/sec
i Limit on the lateral acceleration 08G
v Maximum range of 2D laser scanner 70 m
d Effective sensing range of 2D laser scanner 50 m
Fin Minimum value of virtual force from obstacle 0.008
Frox Maximum value of virtual force from obstacle 0.045
Oinax Maximum steering angle 30 degree
] Boundary value of steering angle 3 degree
% Constant for steering potential 1.5
ks Gain for velocity planning, 1 40
ko Gain for velocity planning, 2 50
k, Gain for steering angle planning 14
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Table 2. Coordinates of start point, waypoints and goal point.
Point Coordinates
Start point 0,0)
‘Waypoint 1 (50m, 0)
‘Waypoint 2 (50m, 45m)
Waypoint 3 (95m, 45m)
‘Waypoint 4 (95m, 0)
Waypoint 5 (125m, 0)
‘Waypoint 6 (218m, 98m)
‘Waypoint 7 (210m,105m)
Waypoint 8 (170m, 70m)
Goal point (0, 70m)
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