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A singular perturbation-based algorithm for compensation of
pseudo-coning error for strapdown inertial navigation

Fu Li, Luo Zhen
(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100091 )
Abstract

A novel high-accuracy attitude updating algorithm for a strapdown inertial navigation system ( SINS) is given.
Designed based on the singular perturbation theory, the new algorithm is essentially an improvement on the tradi-
tional Savage attitude updating algorithm which has the problem of pseudo-coning error. Pseudo-coning error is a
coning-amplified phenomenon which occurs when the frequency of a vehicle’ s actual angular rate the and high
bandwidth noise frequency overlap each other. When using the new algorithm. the singular perturbation theory is
introduced to restrain the pseudo-coning error generated from the attitude updating. Two time scales characteristics
of Gyro-sensed attitude angle motion and Gyro non-ideal output signal are analyzed, furthermore the gyro output is
divided into fast-changing portion and slowly-changing portion. And the two time scales characterics are used to
compensate the pseudo-coning error. In the process of adjusting the parameters of this algorithm, the Pseudo-coning
error in an arbitrary frequency band is control. It is shown that, compared to the Savage four-sample algorithm, the
presented algorithm will not only greatly increase attitude updating rate, but also has the favorable flexibility and
relatively smaller amount of calculation.

Key words: pseudo-coning error, singular perturbation, attitude update, two time scales characteristic, rota-

tion vector
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