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Multivariate Splines-Based Asymmetric Aerodynamic
Modeling of Morphing Aircraft

Xu Xiaowu'”, Zhang Wei'”, Zhan Hao'

1.School Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China;
2.Experimental Aircraft Design and Flight Testing Lab of Shaanxi, Xi’an 710072, China

Abstract; The aerodynamic parameters of morphing aircraft can vary significantly in the morphing process; the aer-
odynamic data model is complex and high—order nonlinear. This paper presents a new method of aerodynamic mod-
eling of morphing aircraft by using multivariate splines. Firstly, the aerodynamic coefficient model of morphing air-
craft based on the multivariate splines model structure is presented. This model can describe symmetric and asym-
metric aerodynamic forces. Then, the multivariate simple splines estimation process is introduced in detail and the
concrete formulation is deduced. Finally, the final model structure is determined by error analysis, and the aerody-
namic parameter polynomial model in the global coordinate system is obtained by coordinate transformation. The re-
sults show that this method can accurately describe the aerodynamic model of morphing aircraft during arbitrary
symmetric and asymmetric morphing process without predicting the specific model structure of the aerodynamic pa-

rameters related to varying process.

Keywords: morphing aircraft; multivariate splines; modeling; asymmetric morphing; polynomials; parameter esti-

mation





