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Nonlinear Aircraft Structure L.oad Model Based on Improved Support

Vector Machine Regression

TANG Ning, BAI Xue
(Aircraft Flight Test Technology Institute, Chinese Flight Test Establishment, Xi’an 710089, China)

Abstract: In order to carry out aircraft structural load safety monitoring and accumulate relevant structural load
data for aircraft fatigue life assessment, it is necessary to establish aircraft structural load model related to flight
parameters. For the nonlinear relationship between aircraft structural loads and flight parameters, the sequential
minimal optimization (SMO) algorithm with improved stopping criterion and the particle swarm optimization al-
gorithm are used to improve the support vector machine regression method, and the flight parameters involved
in the modeling are selected by the method of flight dynamics analysis combined with the Pearson correlation co-
efficient. Taking the transonic pitching maneuver of an aircraft as an example, a structural shear model of a
wing is established, and the modeling method is verified by simulation. The results show that the accuracy of
improved support vector machine regression method is better than the original method. It is concluded that the
improved support vector machine regression method can improve the accuracy and generalization ability of the
established model.
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