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A coarse-time GPS positioning algorithm with ambiguity search

JING Shourang, LIU Wenxiang, WU Peng, SUN Guangfu
(College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Because it is difficult to obtain the priori position for time-free positioning algorithm, the coarse-time GPS ( Global Positioning

System ) positioning algorithm with ambiguity search was proposed. Four satellites, which are the most reasonable combinations based on minimum

root mean square of residuals criterion, were selected for coarse positioning by iterating through all combinations of integer ambiguity. The full

pseudoranges of all satellites were constructed based on the priori position. The position was estimated using time-free positioning algorithm. The

performance of the proposed method was verified by using the observation data of 11 IGS( International GNSS Service) stations. This method can

achieve coarse-time GPS positioning even if the priori position is unknown, and provides comparable positioning results as compared with the

traditional precise-time positioning.
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Tab.1 Relationship between number of satellites

and number of ambiguity combination
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Tab.2 RMS of pseudorange residual under

different ambiguity combination
AT

2 3 4

w2 /s

0.0 8.24 1.60E+6 1.42E+6 9.95E +5
1.0 398.20 1.60E+6 1.42E+6 9.95E +5
2.0 801.51 1.60E+6 1.42E+6 9.95E +5
3.0 1.20E+3 1.60E+6 1.42E+6 9.95E +5
4.0 1.60E+3 1.60E+6 1.42E+6 9.94E +5
5.0 2.01E+3 1.60E+6 1.42E+6 9.94E +5
6.0 2.41E+3 1.60E+6 1.42E+6 9.94E +5
7.0 2.81E+3 1.60E+6 1.42E+6 9.94E +5
8.0 3.21E+3 1.60E+6 1.42E+6 9.94E +5
9.0 3.62E+3 1.60E+6 1.42E+6 9.94E +5
10.0 4.02E+3 1.60E+6 1.42E+6 9.93E +5
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Tab.3 Position results with different number of satellites

AHpfE ERIRE /m o PhBEFEA RMS / m
2% /s SR 6PE  SPE 6 PA
600 5.44 14.32 4.78E-9 0.75

1200 7.26E+6 14.32 8.94E-9 0.75

2400 4.56E +6 4.04E +6 3.00E -9 3.15E +5
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Fig.3  Result of coarse-time position

and precise-time position
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Tab.4 The positioning error statistical results

KFERZE / m MEHREE /m
Ik
ST =R VAR 110 b= VAR i L =2 VAR (< (I pre 1)
mars  6.21 4.78 9.12 8.46
g 11.86 11.47 7.41 8.26
ki 4.44 4.12 9.01 9.47
koug 8.8l 8.40 8.27 8.03
krgg  5.38 5.04 7.12 6.23
Immf  10.85 10.30 11.09 10.93
mgue  4.91 5.01 10.77 10. 41
nklg  5.34 5.17 8.68 8.77
ohi2  4.66 4.26 8.37 8.16
ous2  4.17 3.56 5.77 5.48
reun  6.09 5.40 10. 59 9.71
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