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Abstract: Objectives: The coordinate time series derived from global navigation satellite system (GNSS)
usually contains noise, which may lead to misinterpretation of some geophysical phenomena. This paper
aims to reduce noise in GNSS datasets by combining cross validation (CV), complementary ensemble
empirical mode decomposition (CEEMD) and wavelet transform (WT). Methods: First, the original
GNSS time series is decomposed into several intrinsic mode function (IMF) components by CEEMD. The
CV strategy is then used to classify these IMFs into signal-dominant components and noise—dominant com-

ponents. After removing the noise-dominant IMFs, WT-based denoising method is applied to the re-
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maining signal-dominant IMFs to obtain final GNSS time series. Results: Both simulated signals and real

dataset collected from 117 GNSS stations are used to evaluate the performance of the proposed method.

The experiment results show that the proposed method can effectively attenuate noise in the original time

series. Compared with the residuals of the original time series, the residuals of denoising results derived by

the proposed method are reduced by 43%, 43%, and 46% in north, east, and up directions, respectively.

Conclusions: The proposed method shows superior noise reduction in GNSS time series compared to
standalone WT, CV-based CEEMD, and correlation—coefficient-based CEEMD methods.

Key words: CEEMD; wavelet transform; cross validation; filtering and denoising; GNSS coordinate

time series
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Fig.9 STD and T Values of Three Directions Components of 117 GNSS Stations
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Table 2 Average of STDs and T Values for Three Directions Components at 117 GNSS Stations
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