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Design of Robot Cluster Motion Control System Based on Partial
Differential Equation Constraints

DONG Hui
(College of General Education, Xi’an Mingde Institute Of Technology, Xi'an 710124, China)

Abstract: In order to make full use of the cooperative advantages of robot clusters and overcome the problem of insufficient ca-
pacity of single robot, a robot cluster motion control system is designed by using the constraint theory of partial differential equations.
The system expands the range of communication networks between the robot clusters, and refits the robot sensors, motion control-
lers, and driving motor equipment. With the support of hardware equipment, considering the mechanical structure, motion and dy-
namic working principle, a mathematical model of robot cluster is established. The task of robot cluster movement is assigned, and
the path of robot cluster formation movement is planned by using the partial differential equations, and the planned path is set as the
constraint condition of the robot cluster movement. The motion control quantity is calculated by the position and attitude angle, and
the cluster motion control function of the system is realized through the generation and conversion of control commands. Through the
system test experiment, it is concluded that compared with the traditional motion control system, under the control of the optimized
design system, the motion tracking control error of the robot cluster is 13 cm, and the average number of collisions generated during

the robot cluster movement is 15, which is significantly reduced, that is, the optimized design system has a good control effect.

Keywords: partial differential equation; control constraints; robot movement; cluster motion control
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