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Tab.1 Comparisons of Three Indicators for Simulation Signals

PR 7k 7k Blocks Bumps Heavy Sine Doppler
— 15 55 /) i B 1 13.276 9.511 21. 745 13.493
INIE £ IEAY B 15. 005 11. 034 19. 082 14. 340

¥y 2 ﬁf%ﬁdw%lﬁuﬁ 0.415 0.362 0. 064 0. 384
UNE vl 0.279 0. 255 0.118 0.316

LiEPS £ 55 /)N 189 0. 946 0.921 0. 996 0.977
R UNET 0.964 0. 945 0.993 0. 981
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Fig.1 Four Traces Original Observations, the Separated Cultural Ground Noise,

and the Natural Ground Noise Using Multivariate Separation Method of Micro-tremor Measurement
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Fig. 2 Comparison of Dispersion Curves Before and

After Separation Using Multivariate Method
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Multivariate Separation of Urban Ground Noise

QIN Weibing! ZHANG Shuangxi'? LI Mengkui' ZHANG Yu'
ZHANG Chen' ZHANG Chaoyu'

1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

2 Key Laboratory of Environment and Geodesy, Ministry of Education, Wuhan University, Wuhan 430079, China

Abstract: An urban ground noise field is made up of natural ground noise and cultural ground noise
with different temporal and spatial distribution characteristics. In general, the natural ground noise
satisfies three features of consistency, stability, and correlation with cultural ground noise appearing
as non conformance, instability, and non correlation. Referring to their different characteristics, this
paper proposed three principles on the urban ground noise separation and presents a improved method
of multivariate separation to effectively separate the two types of noisy fields. We tested four types of
standard signals and the results demonstrated superiority of multivariate separation. In addition, ex-
ploratory experiments in Shenzhen indicate that the proposed method of multivariate separation can di-
vide urban ground noise signal effectively into two parts, and can be refined underground geological
information. By separating the underground noise, we can quantitatively compare the noise level of
natural ground noise and cultural ground noise.

Key words: urban underground noise; natural ground noise; cultural ground noise; multivariate sepa-

ration technology; wavelet decomposition
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