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Abstract: The performance of navigation system is closely related to its observability, and the observability matrix
Is an important basis for analyzing the observability of navigation system. In this paper, the observability matrix of
navigation system is given based on the piece-wise constant system (PWCS) method. Then, the observability analysis
is carried out for the angular and range rate measurement integrated autonomous navigation. The observability of the
navigation system are obtained by analyzing the rank and condition number of the observability matrix of the integrated
navigation system, and the effect of the observability order of the navigation system on the navigation system is studied.
Meanwhile, based on the singular value decomposition (SVD) method, the observability analysis method of each state
component of the integrated navigation system is given. Finally, taking the cruise phase of asteroid exploration as the
background, the observability of the navigation system with different measurement schemes are given systematically,
and the applicability of different observability analysis methods to the description of the observability of navigation
system is analyzed. The observability analysis method proposed in this paper has a good reference for the observability
analysis of navigation system, and can provide a reference for the alternative optimization of the measurement scheme

of integrated autonomous navigation system, which has a good theoretical and application value.
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Tab.1 Results of the observability analysis of measure-
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Fig.3 Autonomous celestial navigation of measurement model 1 based on EKF
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Fig.4 Autonomous celestial navigation of measurement model 2 based on EKF
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Tab.6 Results of the navigation estimation of measurement model 3
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Fig.5 Autonomous celestial navigation of measurement model 3 based on EKF
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Fig.6 Autonomous celestial navigation of measurement

model 4 based on EKF
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