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Nonlinear PID Bias Coupling Synchronous Control

Strategy for Industrial Robots

SUN Ruifang,ZHANG Xiaolong, XIE Xiaoquan, LIANG Wenkai

(Facuity of Mechanical and Electrical Engineering, Kunming University of Science and Technology , Kunming 650500, China)

Abstract ; In order to improve the multi axis synchronous control accuracy of industrial robot system,a new nonlinear PID

deviation coupling synchronization control strategy was proposed, an approximate potential function was introduced into

the design of a new control law. Based on the Lyapunov stability theory and the LaSalle invariance principle,the closed

loop system global asymptotically stable was proved. The experimental results show that the new nonlinear PID bias

coupling synchronization control strategy is compared with the traditional linear PID control strategy and the nonlinear

PID control strategy,the convergence speed of the system position error and synchronization error is accelerated ,and the

synchronization error is reduced by 70% , and the time required for synchronization is shortened by 80% . With the

reduction of overshoot, the synchronization control performance is greatly improved ,and the the coordination and dynamic

quality of the synchronous control system of industrial robot are effectively improved.
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Figure 1  Structural block diagram of

deviation coupling control
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Figure 2 Position error curves of
three control algorithms
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Figure 3 Synchronization error curves of

two control algorithms
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