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Research on Master-Slave Control of Robots Based on Force
Perception and GPF-RRT x Algorithm
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(1. School of Information Engineering, Guangzhou Vocational and Technical University of Science and
Technology, Guangzhou 510000, China;
2. School of Electronic and Optical Engineering, Nanjing University of Science and Technology,
Nanjing 210094, China)

Abstract: To improve the efficiency and controllability of current robot master-slave control methods, and enhance the
efficiency and accuracy of robot master-slave control, a robot master-slave control method combining force perception with
Gaussian potential field and rapidly-exploring random tree (GPF-RRT % ) algorithm is proposed. This method combines force
perception with the inertial dynamic force of the master manipulator, and uses the robot Jacobian matrix to describe the rela-
tionship between the linkage velocity and joint position/velocity of the robotic arm. At the same time, the optimized random
tree algorithm will be combined with Gaussian function potential field to achieve path planning and constrain the active control
of the robot. The results show that the master-slave control platform can achieve better feedback of motion mapping on the
slave robotic arm, and the optimized average planning time (13.78 s) and the required iteration times for path length (50
times) are better than those before optimization under the same conditions. The improved algorithm can better adapt to dif-
ferent planning scenarios, and its following control effect is consistent with the ideal state when the mapping coefficient is 1.
This indicates that the designed control system can accurately and efficiently control the robot, with small feedback errors,
meeting the actual master-slave control requirements of the robot, and improving operability.
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