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Fig. 1 Wavelet Packet Decomposition
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Fig. 2 Algorithm of Improved Hybrid Filter Method
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Fig. 3 GPS Deformation Monitoring Data of Simulation
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Fig. 4 De-noising Effect of Improved Method
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Tab.1 Signal-to-noise Ratio of the De-noising Data by Each Method Under the Different Noise
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A Hybrid Filter Method Based on Wavelet Packet and Its Application

ZHANG Zhetao'!

ZHU Jianjun'

KUANG Cuilin'

ZHANG Yong'

1 School of Geosciences and Info-Physics, Central South University, Changsha 410083, China

Abstract: In recent years, although data provide more information for monitoring objectives with the gradual
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increase of the sampling frequency, nevertheless preprocessing creates higher requirements. In order to solve
these problems, this paper proposes an improved hybrid filter method based on wavelet packet analysis that
combines a high-frequency coefficients weighted median filter and the overall weighted mean filter used to pre-
process the data. Through theoretical analysis and practical application, this method is shown to be simple,
fast and has a maximum de-noising effect of random noise, non-random noise, gross error and other useless
information, while highlighting the trend, periodic and other useful information for monitoring objectives.
This improved method has better de-noising effect than traditional methods and is particularly suitable for
high-rate deformation monitoring data and a practical method for data processing.

Key words: GPS deformation monitoring; data de-noising; wavelet packet analysis; weighted median filter;

weighted mean filter
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The Applicability of Kriging Interpolation Method in GPS
Velocity Gridding and Strain Calculating

LIU Xiaoxia'® JIANG Zaisen* WU Yangiang*
1 Institute of Geology, CEA, Beijing 100029, China
2 Key laboratory of Earthquake Prediction, CEA, Beijing 100036, China

Abstract: In this article, we derive a spherical strain Kriging formula based on the basic theory of Kriging,
and applied it to simulated and real GPS data. We analyzed its difference with the least-square collocation
method. Crosscheck results indicate that Kriging interpolation is feasible and valid in GPS velocity smoothing
and gridding. The Kriging strain results reveal low robustness and obvious edge effects, but the smoothed and
gridded results for GPS velocity data during 1999-2004 from Kriging interpolation methods are in agreement
with the results calculated by the Least-square collocation method. The strain rate results from the two meth-
ods are similar in the whole distribution characteristic, however, the kriging results show low self-consistency.
In a word, the Kriging strain method is not as good as the least-square collocation method for robustness and
edge effect.

Key words: Kriging method; varigram; Kriging spherical strain formula; GPS velocity field
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