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Algorithm based on combined filters for integrated navigation
systems of FOG INS and star sensor

Li Bin, Cai Chunlong, Meng Xiangtao
(Beijing Aerospace Times Optical-electronic Technology CO., Ltd, Beijing 100094, China)

Abstract: In order to solve the problem that Kalman filter (KF) used in continuous, non-linear inertial
navigation system (INS) suffered low accuracy in estimating model error, model predictive filter (MPF)
directly processing continuous, non-linear system was adopted to provide one-step prediction for KF.
Combining the advantages of the two filter algorithm, the accuracy of navigation could be further
improved. Based on data tested by fiber-optic gyro (FOG) INS and star sensor (SS) data provided by
computer, a simulation was executed for the presented combined filters, which proved the feasibility and
superiority of the combined filtering algorithm in this paper.
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Fig.1 Flow diagram of MPF and KF integrated navigation
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Fig.2 Estimated chart for gyro and accelerometer errors of z axis

based on MPF, MKF+KF and KF
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Fig.3 Contrast chart of path angle and longitude errors calculated

by the algorithm of MPF, MKF+KF and KF
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Tab.1 Statistics of errors maximum value of

integrated navigation systems

Navigation information MPF+KF MPF KF
Head 4.87 5.61 11.99
Attitude
errors Pitch 3.03 3.85 6.18
/(//)
Roll 6.91 8.57 12.33
East 0.62 2.17 1.48
velocity - yorth 0.66 2.06 1.29
errors/m-s
Up 5.32 14.11 9.07
Longitude 69.45 239.40 183.01
Positi
osition ) titude 62.38 215.56 186.35
errors/m
Altitude 103.41 325.68 283.46
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