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Memetic Algorithm Optimize PID Neural Network System Identification

Zhu Yijia', Chen Guoguang', Fan Xu', Yang Zhijie', Bai Dunzhuo®
(1. College of Mechanical and Electrical Engineering, North University of China, Taiyuan 030051, China;
2. Yuxi Industrial Group co, Nanyang 473000, China)

Abstract: PID neural network (PIDNN) is a neural network model that integrates proportional, differential and integral links, and has
simple structure . It is suitable for nonlinear system identification. However, the BP algorithm used in the network is sensitive to the initial
weight and sample quality, and it is difficult to select the parameters, which leads to the slow convergence of the network and easy to fall into
the local minimum. A method of optimizing network weight by cultural genetic algorithm is proposed. Differential evolution algorithm in
global optimization based on the results, the chaotic local search algorithm, and further optimize the network weights; according to the prior
knowledge, using L1 regularization, the objective function of the regularization algorithm to search, to avoid potential solutions, ensure the

generalization ability of network model. A hybrid nonlinear system is identified and simulated. The simulation results show that the optimized

neural network has high recognition precision and good generalization ability.
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