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Design of Temperature Control System for Electromagnetic Stir-Frying

Machine Based on Intelligent PID of Disturbance Observer
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Abstract: In view of the requirements of temperature control accuracy and response rate of
electromagnetic stir-frying machine for producing the Chinese drug beads, an improved particle
swarm optimization (PSO) radial basis function neural network (RBFNN) PID control method is
proposed based on interference observer. According to the structure of the electromagnetic stir-
frying machine of Asini Coii Colla beads, the mathematical model of temperature control system
of the special electromagnetic stir-frying machine is established. Analyzing the structure of the
control system, the RBF neural network structure is constructed. Adopting the self-learning
ability of the RBF neural network, the gradient descent method is chosen to adjust its own

parameters adequately to realize the dynamic adjustment of PID parameters, thus the system
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inertia and time lag are suppressed efficiently. Analyzing and constructing a disturbance observer

model, the interference is real-time observed and effectively compensated to reduce the influence

of external interference. To obtain the best control performance, the RBF neural network model

parameters are optimized by the improved particle swarm optimization algorithm with the system

error instantaneous values for the fitness function to make up for the RBF neural network model

parameters’ accuracy. Simulation results show that the regulating time of this control method is
reduced by 35 s and 19 s, and the overshoot is reduced by 19.2% and 13.1%, respectively,
compared with the traditional PID control method and RBFNN-PID control method. The external

interference suppression ability is increased by 50% on average compared with the case without

interference observer.

Keywords: electromagnetic stir-frying machine; temperature control; disturbance observer;

improved particle swarm optimization; radial basis function neural network
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Fig. 1 Energy conversion of electromagnetic induction heating
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Fig. 3 Control structure of temperature control system of

stir-frying machine
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Fig. 4 Temperature control system structure of stir-frying machine
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Fig. 5 Structure of RBF neural network
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Fig. 8 Output curves of temperature control system
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Table 1 Dynamic performance of temperature control system
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Fig. 10 Temperature control system error curves
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Fig. 11 Output curves of perturbed system
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Fig. 13 The error curves of disturbance system
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