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The Benefit from Triple Frequencies in Ambiguity Resolution
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Abstract

As part of the modernization of GPS (Global positioning system), a third civil frequency at 1176.45MHz will
be added to the GPS system. The carrier-phase differential user will be a prime beneficiary. From the results of
ambiguity success rate (ASR) using data from triple frequencies signal simulation, the benefits from the triple
frequency in ambiguity resolution (AR) can be confirmed. It can be found that in the triple frequencies, AR will
be improved under short and medium baseline (about less than 30km) by using widelane method. But the longer
distance user of carrier-phase differential measurement will see limited gains from the new frequency because of
ionosphere error. If the geometry-free method is used, AR will become independent on the baseline influence, and

can be improved by only reducing carrier phase signal noise.
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Signal Frequency | Wavelength | lono Error | RMS carrier

(MH2) (cycle) noise (m)
L1 1575.42 | 0.19 1.0 0.0027
L2 1227.60 | 0.22 1.31 0.0044
L5 1176.45 | 0.25 1.36 0.0023
L1-L2 | 347.82 0.86 -0.28 0.0197
L1-L5 | 398.97 0.75 -0.33 0.0125
L2-L5 | 51.15 5.86 -0.06 0.0118
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Fig.1 Triple frequencies signal simulation
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2drm (m) RMS in Height (m) Baseline Position Height (m) Distance (km)
Baseline | Simulation | GEONET | Simulation | GEONET Reference | ICHIKAWAL 100
14.16km 0.095 1.0125 0.595 0.602 Short ICHIKAWA2 100 0.698
180.87km 1.342 1.502 0.789 0.870 Medium ADACHI 100 14.167
521.71km 1.704 2.191 1.501 1.707 Long IWAKI 100 180.871
Table 4 Comparison of position results estimated Extra-long KUJI 100 521.715

from GEONET data and simulation generating data

Table 5 Situation of reference and rover receivers in
the simulation
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Multipath Absent Present
Baseline Short | Medium | Long | Extra-long | Short
Dual 99.10% | 90.85% | 5.61% 0.2% 83.56%
frequencies
Triple 99.87% | 95.83% | 8.23% 0.6% 93.32%
frequencies

Table 6 Comparison of ASR in Dual and triple
frequencies under various scenarios by using widelane

methods

AR by using geometry-free method
Baseline Short | Medium | Long | Extra-long
No time 15.5% 155% | 15.5% 15.5%
average
200s time | 84.02% | 84.02% | 84.02% 84.02%
average

Table 7 Comparison of ASR in triple frequencies
under various scenarios by using geometry-free methods
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