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Hidden Layer Structure Optimization of BP Network Based on
Grey Incidence Degree and Sensitivity Degree

Zhang Xiaoming, Wang Fang, Jin Yuxue, Liu Xiaoyang
(College of Information Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract;: When using grey incidence method to optimize the hidden layer of BP neural network structure, this method takes a short learning time
to delete the hidden redundant nodes whose grey incidence degree is less than grey incidence threshold. But the selection of grey incidence threshold has
certain subjectivity, which may result in deleting useful nodes by mistake or being unable to delete redundant nodes completely. When using sensitivity
pruning method, only the node with the minimum sensitivity will be deleted each time, therefore it takes a long learning time. In view of this, this pa-
per presents a BP structure optimization method based on the grey incidence and the sensitivity degree. At the early stage of the network learning, this
paper uses grey incidence method to delete the redundant nodes rapidly, until the grey incidence degrees of the remaining hidden nodes are greater than
dynamic grey incidence threshold value. Then in the later learning process of the network, it uses sensitivity pruning method to delete the hidden nodes
precisely, until the learning error increases after the deletion of the node. Then keep the node and stop the learning. In this paper, the neural network
with the optimized structure is applied to wind power prediction. The simulation results show that this method can meet the requests for forecasting er-
ror. And it can not only simplify the structure of neural network, but also solve the problem brought by grey incidence threshold” s precise determina-
tion of grey incidence method.
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