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Table 1 Ephemeris parameters Table 2 Satellite clock error parameters
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Fig.3 Architecture of online compensation for navigation
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Table 4 Statistics of navigation position error
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Table 5 Statistics of navigation velocity error
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(m/s) (m/s) (m/s)
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Integrated Navigation Method Research on Hypersonic Vehicle Based on
Online Missing Locking-compensation

Gao Shuliang, Duan Pengfei, Fan Sisi, Wang Enliang
Chinese Aeronautical Establishment, Beijing 100029, China

Abstract: Aiming at the possible problems of satellite navigation signal tracking loss under high dynamic flight
conditions, an integrated navigation method based on online compensation of navigation satellite signal is studied and
proposed. With this method, virtual satellite navigation measurements can be reconstructed based on the pre stored
satellite ephemeris extrapolation model and satellite signal error model once GPS navigation receiver is unlocked.
The reconstructed measurements can be used for compensation in the integrated navigation filter to compensate the
divergence of the combined filter caused by signal loss lock so as to ensure the accuracy of hyper-sonic vehicle
navigation. The method is simulated and verified with the track of the boost glide hypersonic vehicle. The results show
that the method can ensure the continuity of satellite navigation data output under the strong dynamic conditions of
the boost glide hypersonic vehicle, overcome the adverse effects of satellite navigation signal loss to a certain extent,
and ensure the basic navigation performance of GPS/SINS integrated navigation for the hypersonic vehicle.
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