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Abstract: In the process of robust Kalman filtering, in order to avoid the problem of gross error transfer due to the correlation among
Global Navigation Satellite System ( GNSS) observations, a partial gross error robust filtering algorithm for GNSS observations based on
chi-square test is proposed. Firstly, the correlation among observations is analyzed based on the anomaly test of the observation model,
and aiming at the problem of gross error misjudgment caused by the correlation among observations, a partial gross error robust filtering
algorithm is proposed. According to the hypothesis testing theory, the overall test of the filtering model is constructed, which judges
whether there exists an abnormality in the overall model based on chi-square test, and the overall flow framework of the partial gross error
robust filtering algorithm for GNSS observations based on chi-square test is given. Finally, two sets of experiments are designed, and
three methods are used for comparative analysis to verify the performance of the proposed algorithm. The experiment results show that the
proposed algorithm greatly reduces the influence of correlation among observations, can accurately identify the location of gross errors,
significantly reduces the false alarm rate of gross error detection and ensures the robustness of positioning.

Keywords : observation correlation; statistical test;partial gross error robust filtering algorithm.
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Table 3 The correlation coefficients among GPS pseudorange observations

G10 G12 Gl14 G15 G18 G20 G21 G24 G25 G31 G32
G10 1.00 -0.02 -0.15 0.14 -0.75 0.16 0. 05 -0.24 0.07 0.02 -0.41
G12 1. 00 0.14 -0.37 -0.25 -0.17 0.01 -0.43 -0.31 0.07 0.13
Gl14 1. 00 -0. 06 0.28 -0.05 -0.23 -0.10 0. 08 -0.27 -0.53
G15 1.00 0.30 -0.19 0.01 0.51 0. 133 0. 04 -0.02
G18 1.00 0.10 -0.08 0.07 -0.40 0.08 0.03
G20 1. 00 -0.21 -0.03 -0.28 -0. 14 0. 04
G21 1. 00 0.29 -0.40 -0.36 -0.12
G24 1. 00 0.14 0.17 -0.26
G25 1. 00 -0.20 0.18
G31 1. 00 -0.20
G32 1. 00

K1 GPS ChREULINE =2 ] fAH S

Fig.1 The correlation among GPS pseudorange observations
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Fig.3 The framework of the partial gross error robust

filtering algorithm for GNSS observations based

on chi-square test
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Fig.6 Up direction positioning error
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Fig.8 North, earth, up direction positioning errors
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