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Localization for Outdoor Mobile Robot Considering GNSS Bias Error
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The bias error of GNSS may occur around trees and buildings, which may cause a decrease in the accuracy of
localization. This paper focuses on a method to estimate position, azimuth and the bias error of GNSS. However, to
estimate the bias error with unknown size and timing of occurrence, a large number of particles are required. To solve
the problem, a particle filter with integrating multiple bias error models, a model assumed jump of bias error, a model
similar to that of a moment ago, and a model in which there is no bias error, depending on the positioning status is
proposed. The proposed method is verified by simulations and GNSS observation experimental data.
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Fig.1 GNSS data
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Table 1  Probability of each bias models
Positioning | Bias error with jump Bias error No bias

status in observed values same as last step error

Fix 34% 33% 33%
Float 34% 33% 33%
Single 68% 16% 16%
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Table 2 Mean + standard deviation
(single bias model, particle number: 500)

Error Section A Section B Section C
x error [m] 0.24 £0.18 0.71+0.41 1.49+£0.78
y error [m] 0.14 +£0.11 0.55 +0.44 1.02 £0.69
6 error [rad] | 0.05%0.04 0.20 £0.15 0.14 £0.12
6, error [m] 0.26 +£0.20 0.79 £0.50 152 +0.79
6, error [m] 0.17+0.13 0.66 +0.49 1.01£0.73

Table 3 Mean + standard deviation
(multiple bias model, particle number: 500)

Error Section A Section B Section C
x error [m] 0.20 £0.13 0.55 +0.49 0.52 +£0.39
y error[m] | 011+0.12 | 031+0.26 | 0.51+0.32
6 error [rad] | 0.02 +£0.01 0.03 £0.03 0.02 £0.03
S, error[m] | 0.21+0.12 0.56 + 0.50 0.50+0.31
&, error[m] | 0.10 £0.06 0.33+£0.29 0.50 £ 0.33
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Fig. 6 GNSS data for simulation
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