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Composite neural networks adaptive control system of temperature

based on GA learning
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Abstract: A kind of composite neural network adaptive control structure is proposed in this paper with the purpose of tack-
ling problems such as nonlinearity and uncertainty in a temperature control system. The neural network positive model is con-
structed to represent the dynamic characteristics of the controlled object, and the neural network controller is used to realize the
nonlinear mapping of optimal control rules. By taking eighty troops of history data to serve as samples the genetic algorithm with
its searching ability and high efficiency is successfully used to train the weights of the multi-layer forward neural network. Then,
the raising and falling temperature technics curve is acted as the input to simulate the temperature control system. The simulation
results indicate the capability of genetic algorithm in fast learning of neural networks, guaranteeing a rapid global convergence
and overcoming some shortcomings of the wraditional error back propagation algorithms . It is shown that if this neural network
adaptive control structure is applied to the temperature control system, the output of the neural network controller can adapt to
changes of the object parameters and environment, and hence the temperature control system will have a nice learning and self-

adaptive capability and lead to a good control result.
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2 EAMERML% 8IS M EH F 4% (Composite
neural networks adaptive control system)
2.1 FEGiH4iR (System description)
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Fig. 1 Composite neural networks adaptive control system
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3.2.1 HRBEA(Coding method)
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Fig. 2 Distributing graph of weights of NNP

WMRGETEN L TERBUE, W AR EE
AN T B
W = [0.0948,0.7890,0.8164,1.9181,
- 1.9246, - 1.5666, — 1.6645,--].

FEF SR GRAS A ik, B ARIEEEEAA X
[EFEE A E R R TN R ER T
IR AFIE s A5 R A R A B B 7R 3 PR ]
EEIN . SHEEZEANFTRER—DREE, ZE
BTE 2 DEREMSRETLRT.

3.2.2 BB R & (Fitness function)
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3.2.3 iE1%$E1E (Genetic operation)
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3.2.4 {FHEIZ1TE R (Simulation running results)
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Fig. 3 GA’s learning the weights of NNP
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Table 1 Time comparison of genetic and
improved BP algorithm learning
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Fig. 4 Fitness graph of GA’s learing weights of NNC
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Fig. 5 Simulation graph of system tracking set temperature
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