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A Inertial/Satellite Tightly Integrated Navigation
Algorithm Assisted by Clock Model
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(Shanghai Institute of Spaceflight Control Technology, Shanghai 201109, China)

Abstract: The satellite receiver can’t receive enough satellite signals when the satellite signal is
blocked or jammed. Aiming at the problem. an inertial/satellite tightly integrated navigation algo-
rithm assisted by clock model is proposed. The model of clock error and clock drift is established
by estimating the clock error and clock drift in the normal condition of tightly integrated navigation
system. When the number of visible satellite is less than four, the clock error and clock drift cal-
culated by the clock model are introduced into the observed information as the true values of the
system clock error and clock drift, and eliminate the clock error and clock drift in the state varia-
bles, which increases the observability of the system. Finally, the off-line simulation through the
acquisition of vehicle test data is designed. The simulation results show that the inertial/satellite
tightly integrated navigation algorithm assisted by clock model achieves good results in case the
satellite receivers can’t receive enough satellite signals.
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Fig. 1 The clock error of satellite receiver
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Fig. 2 The clock drift of satellite receiver
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Tab.1 The parameters of IMU and satellite receiver
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Fig. 5 Position curve in case of 3 visible satellites Fig. 6 Velocity curve in case of 3 visible satellites
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Fig. 7 Position curve in case of 2 visible satellites Fig. 8 Velocity curve in case of 2 visible satellites
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Tab. 2 Comparison between the traditional method and the method proposed in this paper
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