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Dynamic Calibration Method of Attitude Error for Inertial
Navigation System Based on RLS Algorithm

ZHANG Tong-shuang , ZHONG De-an , LI Xiao-yong , FENG Hong-kui , YANG Let
(China Satellite Maritime Tracking and Controlling Department, Jiangyin 214431, China)

Abstract: Based on analysing the principle of the Least Squares(LS) algorithm, a new dynamic calibration of at-
titude error for inertial navigation system(INS) based on the Recursive Least Squares(RLS) algorithm is present-
ed, and a new model is proposed. Simulation results shows that this method can improve the estimation precision
and efficiency, the course error is less than 3.5”, and the horizontal attitude error is less than 0.15". It can
solve the problem of real-time calibration of attitude error for INS in dynamic condition. It can also improve the
attitude measurement precision of INS and the exterior ballistic measurement precision of the space tracking,
telemetering and command(TT&C) ship.
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Table 1 Calculation result of course error
o B 1/(7) B 2/(") wz/(")
F5 — —

S RLS S RLS W 12
1 261.9 256.6 82.4 78.3 -5.3 -4.1
2 52.3  46.3 25.8 23.2 -6.0 -2.6
3 45.9 45.3 19.8 19.0 -0.6 -0.8
4 10.6 6.2 -28.7 -30.5 -4.4 -1.8
5 25.1 18.2 -30.6 -34.9 -6.9 -4.3
6 23.1 18.1 -35.4 -35.5 -5.0 -0.1
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Table 2 Calculation result of pitch error
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1 10.0 -1.3 11.3 10.0 1.3
2 12.7 7.2 5.6 5.8 -0.2
3 15.3 9.1 6.2 6.4 -0.2
4 16.6 2.2 14 .4 14.3 0.1
5 18.3 5.0 13.4 13.4 0.0
6 16.3 3.2 13.1 13.2 -0.1
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Fig.5 Calculation result of pitch error
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Fig.6 Calculation result of roll error
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