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Abstract

In view of superimposed complex noise in GNSS reference station position time series and it is diffi-
cult to effectively peel it off, this paper attempts to use Variational Mode Decomposition (VMD) to
denoise the time series of GNSS reference stations in a certain region. First, we search for the optim-
al solution of variational modes and get a series of mode components. Second, we eliminate the
high-frequency signal in mode components, the superposition and reconstruction of mode functions
are carried out, and get the time series after denoising. Finally, the Root Mean Squared Error (RMSE)
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index is used to evaluate the denoising effect. The results show that the Variational Mode Decompo-
sition (VMD) could effectively separate noise signals from series, weaken its influence on the GNSS
reference station time series and reduce the impact of nonstructural information. It can provide re-
liable and high-precision crustal movement information for analysis and prediction personnel, and
better serve earthquake prediction.
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Figure 1. Time series of SXTY station
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Figure 2. Diminuer trend time series of SXTY station
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Figure 3. Results of mode decomposition
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Figure 4. Removing noise sequence and original time sequence
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Table 1. Root Mean Square Error (RMSE) calculation results of raw data and denoised data
= 1. BEEfiESRRHIRNI S RIZRERMSE)ITELR

N E U

RMSE 0.3989 0.3571 0.3502

4, &5ig

ASCHI VMD T390 55 K 18] 5 S AT S 70 i, JLrb K EBEE N 9, 1881 9 MEE &, milll
fE5 EEERES 1. 2 BE RS, KRmES, =M 3~ Wi si, ENTISEIEFSIX T,
W) LRI RE AR LA, A8 I 1577 R 72 (RMSE) T 53 LR IR 18] 7 1) A1 25 Mg (g ek ) /7 47, B #RIE T2,
VLA MBS 73 A (WMD) REXT GNSS o v s IS 18] 7 51 b Fg g S 3R AT 530 Bk, a8 31 2R R 1) H AT

S E 3wk
[1] Z#ids, #Heid. LMD-SVD JriErEARbRi [A] 3 41 £ 0 b () S A ). M Zebritdd, 2023, 39(3): 172-177.
[2] SeksE, W AR HEEs o MR G RE AR 1A T B BOE Pt [J]. bl 2 5 #h 3k 30 7747, 2021, 41(1): 1-6.

[B1 2Rk, e, sedl, 55 ST ool VMD IAFAFAE SR IS 20 W (3] BUDURF A4 (15 B RHERR), 2020, 45(4):
612-619.

[4] R4, &K, ArEML U3 GNSS AR T I B 2 5 iE R A ], M4 H AR 3 4%, 2023, 25(3): 31-36.

[5] BEdats, BAEYL, TH:, 25 —Fholl WVSSA B GNSS I 8] e 41 e 7k [d]. S E AL 2ER, 2023, 11(4):
97-103.

[6] kEF. IR MR/ B IEAE GNSS AL bR 8] 71 0 fp i S R [3]. A6 Ei22, 2023, 37(6): 892-897.

DOI: 10.12677/gst.2024.121008 63 Wz kl2EH A


https://doi.org/10.12677/gst.2024.121008

	基于变分模态分解的GNSS坐标时序降噪方法
	摘  要
	关键词
	GNSS Coordinate Time Series Denoising Method Based on Variational Mode Decomposition
	Abstract
	Keywords
	1. 引言
	2. VMD去噪方法的构建与检验
	3. 算例实验分析
	算例分析

	4. 结论
	参考文献

