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Temperature prediction model in industrial microwave heating based
on cuckoo search algorithm optimizing neural network
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(1. College of IOT, Chongqing College of Electronic Engineering, Chongging 401331, P. R. China;
2. College of Automation, Chongqing University, Chongqing 400044, P. R. Chinaj;)

Abstract: Microwave heating, an alternative heating method, can directly interact with objects to be
heated. This method will dramatically improve energy utilization rate, which is clean, energy-saving and
emission reduction. According to the nonlinear change of temperature when industrial material is used as
microwave heating load, regarding the dimensional and mass parameters in microwave industrial heating
processes as research objects, and also based on the functional-linked neural network to extract the deep
features of sample data, a cuckoo search algorithm is proposed to optimize the parameters of BP neural
network, thus establishing the industrial microwave heating temperature prediction model based on the
“data driven” method. Simulation results show the accuracy and instantaneity of the temperature prediction
model proposed in this paper.
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Fig.1 Microwave
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Fig.2 Temperature prediction framework of CS-BP microwave heating
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Fig.3 Functional link neural network architecture
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Fig.4 Feature extraction results of different load
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Fig.5 Microwave heating system
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Fig.8 Lignite temperature rise curve of different microwave power
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Fig.9 Temperature prediction results of deionized water with different models
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Fig.10 Temperature prediction results of lignite with different models
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Table 2 Performance comparison of different prediction models

LR Ei=E 7D EETK CpLs
NMSE 0.762 6 0.775 3

CS-BPNN
per 7.26% 7.46 %
NMSE 0.791 0 0.814 5

GA-BPNN
per 3.80% 2.78%
BPNN NMSE 0.822 3 0.837 8
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