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Research on Heading Error Correction of Vehicle Intergrated Navigation System

WANG Wan-zheng, LI Hong, GUO Yu-sheng
(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: Due to heading error on vehicle integrated navigation system can not be corrected, a method is proposed to
judge the observability of the heading error by acceleration and correct the heading error when the error is observable. Firstly
the observability of heading error is analyzed by the analysis method of piece-wise constant systems (PWCS) and method
of singular value decomposition (SVD) . Positive correlation is found between the observabilities of heading error and the
changing amplitude of acceleration. Carry out simulation test upon Kalman filter on different acceleration standards, the cor-
rect method is proposed. Finally the results of experiment indicate that the method can correct heading error and improve the
precision of position effectively.
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Fig.1 Structure of vehicle integrated navigation system
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Tab.1 Piecewise constant acceleration
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Tab.2 Observability of heading error

P 1] Bt 1 2 3 4
1 0 0. 4993 0. 4993 0. 4993
2 0. 4993 7.7431e-7 0.7053 0. 3810
3 0. 4993 0. 7053 7.7675e~17 0. 3810
4 0. 4993 0. 3810 0.3810 | 7.7565¢-7
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Tab.3 Observability analysis of heading error
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PERE/ (m/s?) | EERE/ (m/s?) | NEEEE/ (m/s?)

0 0 1 0.4711
0 0 2 0. 9406
0 2 0 0. 9406
1 0 2 0. 8123
0 1 2 0.8123
0.5 1.5 2.5 0. 8070
1 2 3 0.7999
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Fig. 2 Kalman filtering estimation of heading error
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Fig. 3 [Experimental trajectory and speed
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Fig. 4 Heading error and position error
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Fig.5 Heading error and position error
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