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Fig. 1 The picture of CHAN’s time series
and the fitting results
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Fig. 2 The detection results of N direction
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Fig. 3 The detection results of E direction Fig. 4 The detection results of U direction
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Tab.1 The success rate of some IGS sites
N 75 [} # 22 ) i / d E Jrimpfl 2w g/ d U J5 InpfL 2 (] B / d
50 75 100 50 75 100 50 75 100
CHAN 100.00% 100.00% 100.00% 82.50%  81.48%  95.00%  37.50%  40.74%  50.00%
URUM 82.35%  88.24% 100.00% 70.59%  73.53%  79.41%  47.06%  64.71%  76.47%
KUNA 81.82%  88.64%  90.91% 84.09%  93.18%  97.73%  63.64%  75.00%  81.82%
BJFS 67.44%  83.72%  97.67% 76.74%  88.37% 100.00%  48.84%  58.14%  76.74%
SHAO 76.67%  83.33%  96.67% 66.67%  70.00% 91.67%  55.00%  63.33%  68.33%
POL2 85.42%  89.58% 100.00%  93.75% 100.00% 100.00%  79.17%  85.42%  89.58%
WUHN 92.73%  90.91% 100.00% 87.27%  90.91%  96.36%  80.00%  87.27%  92.73%
KIT3 63.46%  65.38%  73.08% 55.77%  59.62%  65.38%  46.15%  50.00%  55.77%
TNML 70.00%  82.50%  90.00%  95.00% 100.00% 100.00%  42.50%  52.50%  62.50%
LHAZ 68.75%  79.17%  87.50% 91.67%  97.92% 100.00%  54.17% = 60.42%  77.08%
UsuD 60.00%  62.68%  82.86% 71.43%  77.14%  88.57%  31.43%  37.14%  45.71%
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Consider the IQR Law in the Detection of Outlier in Time Series

Considering Skewness

YANG Kaijun' YUAN Peng® QIN Changwei'
1 School of Geodesy and Geomatics, Wuhan University, 129 Luoyu Road, Wuhan 430079, China
2 Research Center of GNSS, Wuhan University, 129 Luoyu Road, Wuhan 430079, China

Abstract: In order to analyze the skewness of GPS time series data, a skewness factor MC is intro-
duced for measurement as well as construction of the corresponding function in order to improve the
detection range of the IQR law. We interpolate after rejecting the outliers, using the time series of the
CHAN IGS station provided by Sopac experimental sequence, artificially adding different orders of
magnitude and different densities of outlier. We confirmed that the IQR law considering skewness is
more rigorous in algorithm and more effective in outlier detection than IQR law alone.

Key words: time series; IQR; outlier; skewness; fractile
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and the observed data from nine stations. By comparing the two models, we find that the new model
has a higher correction rate with respect to the broadcast model. Moreover, using the new model to
forecast ionospheric delay within one week also has a better correction effect than the broadcast mod-
el. Statistical data further shows that the average correction precision improvement on grid points is
from 67.89% to 78.44%, and the observed data of different stations from 69. 81% to 82. 34 %.

Key words: ionosphere delay model; new Klobuchar model; relax iterative search; Beidou satellite

navigation system



