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Fig.2 Measured Points by GPS RTK and the

Normal Confidence Ellipse
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Fig.3 Discretization Processing of the Measured Points
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Tab.1 Test Passing Rates of Unidimensional Normal
Distribution for Measured Points Errors(a=15%)
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Tab.2 Test Passing Rates of Two-Dimensional Normal
Distribution for Measured Points Errors (a=5%)
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Tab.3 Fitting Results of Two-Dimensional Normal

Distribution for Measured Points Errors

RURI] WG4 1o DR 2ZEHG B LAl 2 i
mH A R
R? E/mm F/mm op/mm op/mm

/min R F/%
60 93.9 0.965 3.5 2.2 0.721 0.440
30 97.6 0.966 3.7 2.2 0.923 0.518
20 97.6 0.970 3.7 2.2 0.895 0.481
15 97.9 0.983 3.8 2.3 0.902 0.456
10 99.4 0.971 3.7 2.2 0.903 0.463
5 99.4 0.990 3.8 2.3 0.866 0.505
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Fig.4 Fitting Results of Two-Dimensional Normal Distribution for Measured Points Errors
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A Two-Dimensional Spatial Distribution Model for the
Positioning Random Error of GPS RTK
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Abstract: The spatial position uncertainty influences the availability of the vector spatial data, which
is directly controlled by the two-dimensional probability distribution model of the point’s position er-
rors. This paper studies the spatial distribution model of GPS RTK positioning random error, which
has repeatedly measured the selected points for 20 days. Then the one- and two-dimensional normal
distribution tests and two-dimensional normal distribution fitting are employed to analyze the distribu-
tion model. The results show that the GPS RTK positioning random error fits directional two-dimen-
sional normal distribution model and the significance is enhanced constantly along with the observation
time shorten. The research results can build foundation for analyzing the influencing factors of the dis-
tribution model of positioning random error and establishing the mathematic forecasting model. Be-
sides, contribute to promote the theoretical research of position uncertainty for spatial vector data.
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