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Separation of Seismic Signals using a Polarization Filter
based on the Complex Trace Analysis Method
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Abstract : Polarization filtering based on the multicomponent complex trace analysis
method is performed to reject Rayleigh waves and to enhance S waves. To test the
polarization filter, synthetic seismic data were constructed for a simple two—layer
model based on the finite difference method. Rayleigh waves with elliptic motion
are eliminated effectively and P and S waves with linear motions are well separated
each other.

Keywords @ Multicomponent complex trace method, polarization filter, Rayleigh
waves, P waves, S waves
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249 g AAste] B9l REAEE B Table 19 7€ $EF%F 2he 25
S e 2dS ARREgI o, 0.2 me FAGE B AAE JHYsAH. B3 Al
$AF35E 100 Hz, BEE2 0.02 msZ, % 300 ms8] 71540 & A5 AAst

33 7P 7k AL S mold, AR B ELS 5 mE & 9 7 48709
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Table 1. Velocities, densities, and thickness for the 2—layer model.

Vp Vs . Den51ty Thickness
(m/s) (m/s) (g/cm®) (m)
Layer 1 500 300 1.3 20
Layer 2 1800 1200 1.9
(a) Trace Number (b) Trace Number
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Fig. 1. Multicomponent synthetic seismic data: (a) vertical component and (b)
in—line horizontal component.
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Ylth Fig. 1laolA WA EdolA2) 80 ms $2o) Yehts %242 Pt dkatg) o)l
EJ} 71€9 Ao, Fig 1b9] wpxgt EgojAe]A ¢ 100 msef 7|52 A MY AF = 4
A 2249 Pyrt 7]E 9 Ao|th Fig. 1bolA 109 Edo]A9 110 msoll 7|28 #FJ &
HEALE PS W8S, WA Ego]A 130 msHZo Yehd BT Su} yiale ojHE
£ YEhdth Fig 1las) 1b BEF0A 718 FE38H] Bole A4 o|HE (v g Ego]A
9] ¢k 170 ms) v #delart 7| Ed ol

Yol A Medt EIIUElE JEA7 F 1 FHE Fig. 29 EAI8G . Fig. 2a+ @ de
917} A AE T Fig la®th Po} A9 @ Zo] AR e BeiFu Fig. 2bs vfd7MA 2
A2 g7t AAE] S JEo] FlF ez F3td BES HoET
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Fig. 2. Multicomponent synthetic seismic data after applying the polarization filters
to enhance (a) P waves and (b) S waves, respectively.
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