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ADRC-based end-effector force/position control for robotic arm

ZHENG Hongwei, LIU Fucai
( Engineering Research Center of Ministry of Education for Intelligent Control System and
Intelligent Equipment, Yanshan University, Qinhuangdao 066004 )
(Key Lab of Industrial Computer Control Engineering of Hebei Province,
Yanshan University, Qinhuangdao 066004 )
Abstract

A novel approach is proposed for the end-effector force/position control of a robotic arm based on active dis-
turbance rejection control ( ADRC) called the indirect force/position mixed impedance control scheme. This
scheme combines indirect force/position mixed control with impedance control, where position control is utilized
when the robotic arm is not in contact with the environment, and switches to indirect force control with impedance
characteristics upon contact with the environment. Furthermore, this scheme integrates mixed impedance control
with ADRC by establishing an ADRC controller based on the impedance model of the robotic arm when in contact
with the environment. The impedance parameters are treated as part of the total disturbance of the system. A ex-
tended state observer is employed to estimate and compensate for these parameters, thereby achieving better stabili-
ty and robustness of the indirect force/position mixed impedance controller in the presence of disturbances without
the need for computing impedance parameters. Finally, simulation using a two-degree-of-freedom robotic arm model
is done, and the proposed ADRC-based indirect force/position mixed impedance control scheme is compared with
traditional impedance controllers. The effectiveness of the proposed scheme is verified.

Key words: robotic arm, indirect force/position mixed control, active disturbance rejection control ( ADRC)

is done, impedance control
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