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Abstract: Aiming at the problem of attitude drift caused by gyroscope noise in inertial navigation system based on
micro-electromechanical system (MEMS), a method to improve attitude estimation based on recursive least squares (RLS)
and complementary filter is proposed. The accuracy of attitude estimation is improved from the aspects of gyro de-noising
algorithm and attitude solving principle: in terms of gyro de-noising, in order to overcome the deficiency of traditional
recursive least squares, a random weighted recursive least squares method is proposed; in the aspect of attitude calculation,
on the basis of the traditional complementary filter, the switching frequency of the filter is adjusted by adaptive proportional-
integral (PI) parameter adjustment, and finally the superposition of high pass filtering of gyro integral value and low pass
filtering of accelerometer is obtained. The static and dynamic test results of the turntable showed that the proposed method
can effectively reduce the noise of gyro and improve the accuracy of attitude estimation.
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Fig. 10 Dynamic pose estimation error graph
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Table 5 Attitude angle error mean (°)

TR EANEN  EIEN EANER
M —0.41461 —0.12204
MM —0.35880 —0.00096
fimfMA  0.36638 0.00365
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