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Abstract; Aiming at the problem that when pseudorange observation noise was high, and the ambiguity calculation of TCAR ( three carrier

ambiguity resolution) method was unreliable in the condition of kinematic-to-kinematic, a triple-frequency kinematic-to-kinematic ambiguity resolution

with BDS/INS tightly-coupled integration was proposed. Replacing the double-difference pseudorange observations in GF ( geometry-free) and GB

(geometry-based) patterns with the double-difference geometry distances estimated by the tightly-coupled integration system, the method obviously

decreased the noise level of the pseudorange double-difference observations and improved the success rate of triple-frequency ambiguity calculation.

Simulation results show that, the high-precision position output of BDS/INS tightly-coupled integration improved the accuracy of pseudorange

observations by more than 60% . In short-baseline condition, when the pseudorange observation noise is 2 m, the success rate of triple-frequency

integer ambiguity calculation by GF-TCAR is 0.73% while 31.25% by GB-TCAR. However, the integer ambiguity calculation success rate by the

new TCAR method is beyond 99% . And this new solution can achieve centimeter-level kinematic-to-kinematic relative positioning.
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Tab.1 BDS/INS tightly-coupled model positioning error

of mean square

B :m
W2
)
g, o, o, o,

2 0.2783 0.4207 0.3745  0.6282
1 0.1640 0.2478 0.1960  0.3560
0.5 0.0769 0.0684 0.1408  0.174 4
0.3 0.0463 0.0608 0.0837 0.1133
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Tab.2 Success rate of triple-frequency integer ambiguity calculation

IR %
o,/m GF B TC + GF TC +GB
EWL WL NL EWL WL EWL WL NL EWL WL  NL
2 073  0.73 0.73 31.25 31.25 31.25 99.89 99.24 99.07  99.92 99.92 99.91
1 2517 25.00 24.97 79.02 79.02 79.01 100  99.33 99.16 100 100 100
0.5 90.88 90.27 90.13  99.60 99.59 99.59 100  99.35 99.19 100 100 100
0.3 99.94 99.30 99.13 100  99.99 99.99 100  99.36 99.21 100 100 100
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