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Abstract : Inresponse to the lack of intelligence in traditional precision control methods for automation equipment,
as well as the poor adaptability and difficulty in dealing with complex working conditions of traditional
fuzzy PID, this paper proposes a precision control method for automation equipment based on the
fusion of fuzzy PID and Al. The article combines the dynamic characteristics of equipment and the
mechanism of error transmission to establish a dynamic model with parameter uncertainty, abstracting
the accuracy control problem as a trajectory tracking problem for nonlinear time-varying systems.
Constructed a perception optimization control feedback four layer fusion topology architecture
with fuzzy PID as the core control unit and Al algorithm as the optimization unit; Introducing deep
reinforcement learning (DQN) to construct a fuzzy rule dynamic optimization model to address the
problem of rule solidification; Adopting radial basis function neural network (RBF) to adaptively adjust
the membership function parameters and improve the adaptation accuracy of fuzzy reasoning to
nonlinear systems. Theoretical derivation has been conducted on the computational complexity of the
fusion algorithm, proving that its complexity is constant and meets the real-time control requirements
of devices at the millisecond level; Based on the Lyapunov stability theory, mathematical analysis
was conducted to prove the error boundedness and convergence of the system under time-varying
parameters and external disturbances.
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