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The Reheating Furnace Temperature Optimization Control Based on
Immune and Fuzzy Neural Network

LIAO Ying-xin' 2 WU Min'
1. College of Information Science and Engineering Central South Univ. Changsha 410083 China
2. College of Electron and Information Engineering Central South Forestry Univ. Changsha 410004 China
Abstract The immune clone evolutionary ICE algorithm is presented to optimize the parameters of the fuzzy neural network
FNN  controller for the complex billet heating process. First the neural model of the process was set up via the observation data then

based on the model the rule optimization algorithm of the fuzzy neural network controller FNNC was introduced to obtain the optimal
rule numbers of the FNNC. Finally by combining the FNNC parameters obtained with the rule optimization into an individual in the
initial population the ICE algorithm was adopted to optimize the parameters of the FNNC. The proposed search strategy is a global
optimization and local precision optimization algorithm. Results from simulations prove the effectiveness of the constructed system.
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Fig.1 The temperature optimization control
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Fig.2  The run result of the temperature prediction model
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Fig.3 The results of the temperature optimization control
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Tab.1 Simulation results of ICE and GA
GA 0.00051254 634s 28.6%
ICE 0.0006238 385s 85.7%
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