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Fig.2 GNSS Coordinate Series Used in the Experiment
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Tab.1 Normality Test Results of GNSS Coordinate Series
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Tab.2 Recognition Results of CUSUM and Its Modified

Method for Deformation Information /Epoch
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Fig.4 Recognition Results of CUSUM Control Chart for Different Standard Deviation Deformation Data
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Fig.5 Recognition Results of Modified CUSUM Control Chart for Different Standard Deviation Deformation Data
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Tab.3 Recognition Results of CUSUM and Its Modified Method for Deformation Series With Discrete Gross Errors /Epoch
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Tab.4 Recognition Results of Deformation Series with Continuous Gross Error Based on the Modified CUSUM /Epoch
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Identification and Forewarning of GNSS Deformation Information Based on
a Modified Cumulative Sum Control Chart

WU Hao' LIU Chao' ZHAO Xingwang'
1 School of Geomatics, Anhui University of Science and Technology, Huainan 232001, China

Abstract: Cumulative sum (CUSUM) control chart 1s a more mature method for outlier identification,
which can effectively identify and forewarn the deformation information in the global navigation satellite sys-
tem (GNSS) coordinate series, but for long-term continuous monitoring, gross errors inevitably exist in the
GNSS coordinate series, which has a certain impact on the accuracy of the CUSUM control chart. There-
fore, a modified CUSUM control chart based on median was proposed to identify and forewarn the defor-
mation information in the GNSS coordinate series, and its principle and algorithm flow were given. The re-
sults show that the accuracy of deformation information identification and forewarning using modified CU -
SUM control chart is better than traditional method, and the false alarm rate of the disaster warning are re-
duced, which shows the necessity and superiority of using the modified CUSUM control chart.

Key words: control charts; gross error; cumulative sum; global navigation satellite system; deformation

monitoring ; disaster forewarning
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