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Volterra Series-Improved Tolles-LLawson Magnetic Interference
Compensation Method

LIU Qiang, ZHANG Xiaoming, ZHANG Ge, WANG Yaguo, ZHAO Chenyang, PAN Kailin
(School of Instrumentation and Electronics, North University of China, Taiyuan 030051, China)

Abstract; To address the chaotic characteristics of time series in UAV aeromagnetic survey data, a compensation meth-
od considering nonlinear dynamic magnetic fields was proposed. Firstly, this method employs the Tolles-LLawson model for
preliminary compensation of the aeromagnetic data. And then, mutual information method and Cao’s method are used to de-
termine the delay time and embedding dimension of the UAV’s nonlinear dynamic magnetic field. Through phase space re-
construction, the data is input into a Volterra series model, and the recursive least squares method is applied to identify the
model’s kernel function. Finally, a secondary compensation for T-L compensation results is conducted. Through Actual
flight data verification, this method significantly improves compensation accuracy, with an enhancement ratio exceeding
30% , while exhibiting good robustness and generalization capability.
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