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Abstract: Due to the existence of observation noise such as multi-path error, the accuracy of

deformation prediction results are affected by using the data series of GNSS deformation
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monitoring. In order to examine the influence of measurement error on the deformation prediction
results, the GNSS derived surface displacement time series of Miaodian landslide in Jingyang
Area of Shaanxi, and those after noise suppression in combination with chaos theory were
analyzed. Firstly, the mutual information method was used to determine the time delay of the
surface displacement time series, and the Cao method was used to determine the embedding
dimension to obtain the phase space reconstruction parameters. Secondly, the maximum
Lyapunov exponent method was used to identify the chaotic characteristics of the two surface
displacement time series. Finally, the weighted first-order local prediction method, the largest
Lyapunov exponent prediction method, and the BP neural network prediction method were used
to predict the landslide surface displacements. The results show that the GNSS landslide surface
displacement time series and the time series after noise suppression have chaotic characteristics.
The BP neural network prediction method has good prediction performance with an MAE of 0. 4
mm and an MRE of 11. 9%. After S-transform noise suppression, the MAE and MRE are 0. 1
mm and 4. 12% , respectively. Compared with the original time series, the prediction performance

has been significantly improved after noise suppression.

Key words: loess landslide; GNSS; deformation prediction; phase space reconstruction; S-

transformation; noise suppression; chaotic time series
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