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Fig. 1 The first column vector is transformed into Fig. 2 The parameter sequence diagram of
a network structure weight matrix
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Fig. 3 The cross operation of hidden layers 1 and 3 Fig. 4 The cross operation of hidden layers 2 and 3
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Fig.5 The evolution strategy
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Fig. 6 Flow chart of the differential evolution neural network
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Tab.1 Pseudocode of the differential evolution neural network
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Tab. 2 The setting of parameters in experiments
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Tab. 3 The randomized training sets
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A MH [5.5.5,5] [8.9.3,2] [6.5,4.8] [6,5.2.6] [1,0.2,3]
it (H 1 1 0 0 1
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Tab.4 The randomized test sets
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Tab.5 Comparison table of numerical experiment results

3 46 15 2 R I 245 25 4 T 25
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o7 1 AL 0. 600 0 [0,1.1,1,1]
AR DL 0. 800 0 [0,1,0,1,1]
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Fig. 7 The comparison of error rates on training sets Fig. 8 The comparison of error rates on test sets
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Tab. 6 Comparison table of average error test results
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Fig.9 Prediction curves of traffic flow generated by the four algorithms
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Tab. 7 Comparison of numerical results on the problem of short-time transportation
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Tab.8 The prediction results of tumor types generated by

the networks obtained by the 4 algorithms
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Fig. 10 The prediction curves of tumor types
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Operations Research and Cybernetics

Optimal Neural Network Design Based on the Differential Evolution Algorithm

Z0OU Dongchi', BAI Fusheng?

(1. School of Mathematical Sciences, Chongqing Normal University;
2. National Center for Applied Mathematics, Chongqing Normal University, Chongqing 401331, China)

Abstract: [Purposes]In order to solve the limitation of traditional neural network manual design network structure and explore the
effectiveness of differential evolution algorithm for neural network optimization. [ Methods ]It proposes an optimization design
scheme of multi-layer feedforward neural network based on differential evolution algorithm, which is used to complete the search of
the weight space and network structure space of multiple neural networks at the same time. The algorithm adopts the (1+1)-ES
evolution strategy, and utilizes a new network structure crossover and mutation method, which accelerates the search of the network
structure and the convergence of the algorithm through techniques such as co-evolution of two-population structure and adaptive
mutation rate. [ Findings]In the prediction, classification and other problems, the neural network optimization design based on
differential evolution algorithm can better search the optimal neural network structure, and has higher accuracy and stronger
robustness than BP neural network and other classical machine learning algorithms. [ Conclusions ] The proposed optimal neural
network design based on differential evolution algorithm is an effective method in finding optimal network structure.

Keywords: differential evolution algorithm; neural network; evolution strategy

(iEHm#E F )



