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Abstract : In order to increase the signal—to—noise ratio in multi—component
seismic data, we developed new polarization filters based on the method of
multicomponent complex trace analysis. Unlike the previous polarization filters, the
present filters separately compute linear and elliptic components at each time
sample using amplitude ratio of horizontal and vertical components of body waves
and ellipticity of Rayleigh waves. The polarization filters work ideally even with low
S/N data. Application of the filters to both synthetic and real seismic data shows that
Rayleigh waves of elliptic motions are effectively eliminated and both P and S waves
of linear motions are well separated each other.

Keywords : polarization filter, multicomponent complex trace analysis, body waves,
Rayleigh waves, signal—to—noise ratio

1. A8

st AnEE aNsE Agn 3 A3 IIE, 94
F3l 5 (spatial resolution) = A 7]7] 9 8)od
=sh= Zlo] wigAsid. Yy AR oFe]  FARo A
A7 S ARt dJl o sl AVl H 7t = Al
/388 (S/N ratio) = WrobA = = A17F v, wheb tHd i A9 A5 AR5 9181
*HH (covariance method; Gal'perin and Frolova, 1960; Archambeau et al., 1965;

5 5e 9
SEEEL

-89 -



2194 - )&
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rhs(t) - 3 vs(t) (10)

17141 C, = Sobe] 4RARol g A RO AT =
c, = (1)
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go] A5 A tH(Figs. 2a & 2b).
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d-ol4%, 2005) & A L3t 43} (Figs. 3¢ & d) & 33 9] = |
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Fig. 1. (a) Multicomponent synthetic data simulating (a) linear P—wave, (b) linear

S—wave, and (c) elliptic Rayleigh—wave motions. The solid and dashed lines

indicate vertical and horizontal components, respectively.
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Fig. 2. Application of the polarization filters to overlapped sinusoids. Compared with

the input data sets comprising (a) P and Rayleigh waves and (b) S and Rayleigh
waves, the corresponding output data in (c) and (d) indicate ideal performance of
the filter. The solid and dashed lines indicate vertical and horizontal components,

respectively.
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Fig. 3. (a) Output data sets after application of (a) the SVD filter and (b)
multicomponent complex trace filter to the overlapped sinusoids in Figures 2a and

2b, respectively. Both filters do not work well with the overlapped sinusoids.
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Fig. 4. Real data : (a) vertical and (b) horizontal components of the input data set,
and (c) the filtered output.
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