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Design of Trajectory Tracking System for Industrial Robots Based on
Impedance Control
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(1. School of Automation, Southeast University, Nanjing 210096, China, chenming317@foxmail.com;
2. Key Laboratory of Measurement and Control of Complex Systems of Engineering, Ministry of
Education, Nanjing 210096, China)

Abstract: In order to solve the problem of motion when in contact with the environment and force applied during the operation of

industrial robots, an adaptive trajectory tracking system based on impedance control is proposed. Firstly, the feasibility of using impedance

control to solve the problem is analyzed theoretically, and the concrete realization method of impedance control is put forward. The

stability condition of the control system is analyzed from the perspective of discrete system. Secondly, a joint simulation platform is set up

based on SolidWorks and MATLAB/SimMechanics, and the feasibility of the program is verified through simulation. Finally, a physical

experiment platform based on Estun ER16 industrial robots, EtherCAT bus controllers, optoforce six-axis force / torque sensors and ATI

anti-collision sensors was constructed to further validate this scheme. The experimental results show that the robot can adaptively change

the trajectory when it is subjected to external force, and then return to the original trajectory to continue the motion after the external force

disappears, which proves the feasibility and validity of the scheme.

Key words: Industrial robot; trajectory tracking; impedance control; MATLAB/SimMechanics modeling; six-axis force/torque

sensor; anti-collision sensor
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