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Abstract: The differences in the satellite orbit and signal quality of global navigation satellite positioning
system, resulting in the complexity of random walk noise in GNSS time series, has become a bottleneck problem
in applying GNSS technology to the high precision deformation monitoring industry. For the complex
characteristics of random walk noise, small magnitude, low frequency and low sensitivity, an improved semisoft
threshold algorithm is presented. Then it forms a unified system of semisoft threshold function, so as to improve
the adaptability of conventional semisoft threshold for random walk noise. In order to verify and evaluate the
effect of improved semisoft threshold algorithm, MATLAB platform is used to generate a linear trend, periodic
and random walk noise of the GNSS time series, a total of 1700 epochs. The results show that the improved
semisoft threshold method is better than the classical method, and has better performance in the SNR and root
mean square error. The evaluation results show that the morphological character has been performanced high
consistency between the noise reduced by improved method with random walk noise. Further from the view of
quantitative point, the evaluation results of spectral index analysis verify the applicability of the improved method
for random walk noise.
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