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Application of improved active disturbance rejection controller

in constant force control of X-Y platform

LIU Fucai® ™, HAN Lu” "™, DU Haosen" ™

( " Yanshan University Intelligent Control System and Intelligent Equipment Engineering
Research Center of the Ministry of Education, Qinhuangdao 066004 )

( ™ Hebei Provincial Key Laboratory of Industrial Computer Control Engineering,
Yanshan University, Qinhuangdao 066004 )
( ™ School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract

In the context of automatic film cutting for laminated glass on the X-Y platform, where issues such as model er-

rors and unknown disturbances exist, this paper designs the automatic film cutting constant force control system and

analyzes and models the interaction force in the system. An improved linear active disturbance rejection controller

(LADRC) is proposed, which integrates sliding mode control into the prediction-based linear tracking differentiator

(TD). This approach balances the conflict between filtering and phase lag, employs fractional order proportion dif-

ferentiation (FOPD) for rapid response to tracking force errors, and proves the stability of the improved linear TD

using the Lyapunov. Finally, through simulation analysis and experimental verification, and compared with the tra-

ditional LADRC, it is demonstrated that the control system based on the improved TD can effectively manage the in-

teraction force on the cutter even when parameters such as the glass position change, ensuring a good film cutting

effect. This confirms the effectiveness and practicality of the proposed method.

Key words: automatic film cutting, linear active disturbance rejection, tracking differentiator, X-Y platform,

constant force tracking, robustness
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