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Abstract :Future three frequency GNSS does bring some benefits to higher success rate and reliability of rapid am-
biguity resolution. Nevertheless, the existent three carrier ambiguity resolution methods cannot be competent to
ambiguity resolution in the long-range scenario. In this contribution, the key to restricting ambiguity resolution is in-
vestigated by analysing the optimal combinations of three frequencies for long-range baselines and the result shows
that residual tropospheric delay is the key factor. Based on the understanding for each type of errors in long-range
baselines, a new method is developed to perform long-range three frequency GNSS ambiguity resolution. In new
method, two ultra-widelane combinations are real-time implemented and their integer ambiguities can be achieved
with high success rate, and then a new geometry-free and ionosphere-free combination is formed by two former ul-
tra-widelane combinations with fixed ambiguities and one arbitrary narrowlane combination. In principle, the new
combination is distance-independent and free of any systematic errors except random noise and, therefore com-
bined ambiguity can be successfully fixed by rounding off the average float ambiguity over several epochs. Finally,
the third frequency GPS signals are generated based on the real dual-frequency GPS data sets from US CORS to
demonstrate the correctness of the proposed concepts and the efficiency of the new method.
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1 GPS

Tab.1 Optimal combinations for three frequency GPS observables

O"I'E//
No. i j k At /m B RIS AI=80 cm Al =100 cm
ASio=10 cm Ao =15 cm
1 0 1 —1 5.8610 —1.718 6 33.2415 0.242 0 0.2998
2 1 —6 ) 3.2561 —0.074 4 103. 800 7 0.3208 0.3230
3 1 —1 0 0.8619 —1.2833 5.742 2 1.1989 1.5007
4 1 0 — 0.7514 —1.3391 4.928 2 1.4337 1.794 7
5 1 0 0 0.190 3 1. 0000 1.000 0 4.2382 5.3149
6 0 1 0 0.244 2 1.646 9 1.000 0 5.4115 6.7726
7 0 0 1 0.254 8 1.7933 1.0000 5.644 8 7.063 2
8 4 —1 —2 0.1102 0.022 2 2.5128 0.966 6 1.406 5
9 4 0 —3 0.1081 —0.0099 2.605 3 0.976 4 1.4234
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Tab.2 Geometry-free and ionosphere-free combinations

ar as STD/m STD/
No. 1 No. 2 No. 5 —0.6535 1.6535 1.928 7 10.1352
No. 1 No. 2 No. 6 —1.046 9 2.046 9 2.4751 10.1352
No. 1 No. 2 No. 7 —1.1359 2.1359 2.5827 10. 1352
No. 1 No. 2 No. 8 —0.0588 1.058 8 1.116 6 10. 1352
No. 1 No. 2 No. 9 —0.039 2 1.0392 1.096 0 10.1352
No. 3 No. 4 No. 5 41.9221 —40.922 1 1.928 7 10.1352
No. 3 No. 4 No. 6 53.516 7 —52.516 7 2.4751 10. 1352
No. 3 No. 4 No. 7 56.139 1 —55.1391 2.5827 10. 1352
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