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Abstract: Self alignment technology is a key technology of Inertial Navigation Systems(INS) for
land-based mobile platforms and weapons. Its core lies in how the inertial navigation system can a-
chieve rapid and high-precision alignment under various disturbances such as wind disturbance, en-
gine vibration and personnel walking. In this paper, three commonly used methods of inertial
frame analytical self-alignment, Kalman filter estimation self-alignment and inertial frame SVD
self-alignment are studied and compared. According to the realization principles of the three align-
ment methods, a targeted anti-interference optimization method is proposed, which is verified by
mathematical modeling simulation analysis and vehicle experiment. The results show that the
latter two methods can obtain more accurate attitude information in vehicle environments. The in-
ertial frame SVD method can achieve the same alignment accuracy and convergence speed as the
Kalman filter method, and can obtain the optimal solution without prior information, which shows
good engineering application advantages.
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