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Comparison Experimental Research on Thermal Error Model Based on Neural Networks

LIU Kang ,YU Ling ,YANG Dazhi

(School of Mechanical Engineering, Sichuan University of Science & Engineering , Zigong 643000, China)

Abstract; The thermal error experiments of the machining center spindle under different environments are carried out.
Based on the Matlab toolbox, several common neural networks are used to establish the thermal error model, and the predic-
tion results of the model are compared and analyzed. At the same time, the establishment and generalization performance of
the thermal error models are discussed. The experimental results and analysis show, among the many factors that affect the
generalization of neural networks, the complexity of the network structure and the complexity of the sample are most impor-
tant. In terms of network structure, in the structure with the same training accuracy , the structure is simpler, and the general-
ization ability is better. In terms of sample complexity, if the sample distribution is closer to the whole distribution, the quali-
ty of the sample is better, but it is more difficultly to sample. Therefore, that the thermal error models of the conventional
neural network have poor generalization ability.

Key words: thermal error; neural network; error compensation





