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Abstract: As the large pseudorange noise in the GPS/SINS tightly integrated navigation system
leads to the low precision of the system, the method of carrier phase smoothing pseudorange is in-
troduced into the integrated navigation system, and the low precision pseudorange is smoothed by
the carrier phase with higher accuracy. At the same time, in order to reduce the computational
complexity of the Kalman filtering, the pseudorange and pseudorange rate of the best four
satellites are selected as the observation measurements, and a tetrahedral star selection algorithm
is proposed here, which does not require matrix inversion. A verification experiment system is
built by using fiber optic gyro SINS and GPS receiver. The proposed method is verified by on-
board experiments and the results show that the pseudorange noise is reduced after the carrier
phase smoothing with the positioning accuracy of the GPS/SINS integrated navigation system
being further improved, and its root mean square(RMS) value of the position error is reduced by
nearly 40% compared with that without carrier phase smoothing.
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Fig. 2 The pseudorange before and after carrier phase smoothing
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