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An initial alignment technique for strapdown inertial navigation systems
based on large misalignment angles

Zhang Tao™ ™ , Xu Xiaosu* **

( * School of Instrument Science and Engineering, Southeast University, Nanjing 210096)

( ™ Key Laboratory of Micro-Inertial Instruments and Advanced Navigation Technology, Ministry of Education,
Southeast University, Nanjing 210096 )
Abstract

To solve the problem that the linearization of the nonlinear model causes the model inaccurateness and the in-

fluences on alignment accuracy during the initial alignment of a strapdown inertial navigation system (SINS) in the

circumstances of the large misalignment angle, the paper proposes an algorithm for large misalignment angle align-

ment based on least squares support vector machines (LS-SVM). The method introduces large misalignment angle

error equations based on additive quaternion error( AQE ) , and uses the simplified unscented Kalman filter (SUKF)

to simulate training samples. The velocity and position errors between SINS and GPS are set as input samples of the

LS-SVM and misalignment angles which are the outputs of the SUKF are set as output samples after de-noised by

wavelet. Cross validation is used to choose the best kernel function parameters. The simulation results demonstrate
that the LS-SVM algorithm has the better performance on alignment time and accuracy than the SUKF and EKF.

Key words: strapdown inertial navigation system( SINS) , initial alignment, large misalignment angle model ,
least squares support vector machine (L.S-SVM) , simplified unscented Kalman filter (SUKF)





