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A Collision-Free Path Planning for Multiple Mobile Robots

by Using Hopfield Neural Net with Local Range Information

H. Y. Kwon,

Z. Bien

Dept. of Electrical Engineering, KAIST

ABSTRACT

In this paper, assuming that local range information is
available, a collision-free path planning algorithm for mul-
tipie mobile robots is presented by using Hopfield neural
optimization network. The energy function of the network
is built using the present position and the goal position of
each robot as well as its local range information. The pro-
posed algorithm has several advantages such as the effective
passing around obstacles with the directional safety distance,
the easy implementation of robot motion planning including
its rotation, the real-time path planning capability from the
totally localized computations of path for each robot, and
the adaptivity on arbitrary environment since any special
shape of obstacles is not assumed.
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Fig. 1. Path planning problem for multiple mobile robots by
using local range information
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Fig. 2. Neural network model for optimization problem
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Fig. 3. The kinematics for rotation of mobile robot
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Fig. 4. Collision-free path is adapted on the moving velo-
city of mobile robot (a) the moving directional safety dis-
tance is not compensated (b) the moving directional safety
distance is compensated
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Fig. 5. Path planning for multiple robots with circular
shaped obstacles by using local range information (a) trans-
lation motion only (b) translation and rotation motion
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shaped obstacles by using local range information (a) trans-
lation motion only (b) translation and rotation motion
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