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Real-time filtering and application of landslide GNSS deformation data
based on dynamic frequency conversion

QI Xing'?, CAO Ruliang', XIU Dehao®*, ZHOU Fei’

(1. School of Civil Engineering, Sichuan University of Science and Engineering, Zigong, Sichuan 643000, China;
2. State Key Laboratory of Geo-Hazards Prevention and Geo-Environment Protection, Chengdu University of
Technology, Chengdu, Sichuan 610059, China; 3. Sichuan Institute of Geological Engineering Investigating

Group Co. Ltd., Chengdu, Sichuan 610072, China)

Abstract: GNSS deformation monitoring devices are crucial ground monitoring tools for capturing multi-directional landslide
deformations and their development trends. However, precision and random errors during monitoring often leads to significant
fluctuations in computed deformation rates, leading to false alarms in real-time monitoring and warnings. This study addresses
the characteristics of typical GNSS deformation monitoring data by analyzing the relationship across three stages between the
total filtered data and maximum deviation. It establishes that the filtering of GNSS data should employ 40 data sets
corresponding to the initial phase of the gradually decreasing stage. Furthermore, this paper proposes utilizing a data buffer
filtering area combined with dynamic frequency monitoring techniques for the prompt elimination of incidental errors. Finally,
based on the least squares method and data rejection techniques, the study achieves real-time filtering of GNSS deformation

data, verified through monitoring at two typical slope sites. These methods provide a technical references for subsequent real-

Wi HER: 2024-03-06; fEITHEA: 2024-04-19 ML https://www.zgdzzhyfzxb.com/
BEEWE: HRICH a5 5 A5 Ord 6 5 5 5050 % PR 2 50 H (SKLGP2022K008)
E—EE: T A1988—), F, WU BB, P, BIER, DF50 7 ) o b o 9 3 e 00 5 W PFAN . E-mail: qixing2009@163.com


https://doi.org/10.16031/j.cnki.issn.1003-8035.202403010
https://doi.org/10.16031/j.cnki.issn.1003-8035.202403010
https://doi.org/10.16031/j.cnki.issn.1003-8035.202403010
https://www.zgdzzhyfzxb.com/
mailto:qixing2009@163.com

2025 4E T, & T EIAAS S GNSS AR JE A ST g A - 77 -

time landslide analysis and early warning of landslides based on deformation data.

Keywords: landslide deformation; landslide monitoring; GNSS data; filtering scale; bias elimination; dynamic frequency

conversion
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Fig.2 GNSS monitoring data across various regions and types
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Fig.3 Schematic diagram of filter scale determination method
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Fig. 6 Data buffer method for filtering incidental errors
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