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Fig.2. Fresnel volume migration using a receiver’s incident
angle. The Yellow zone expresses Fresnel volume,
which position is estimated using the receiver’s

incident angle.
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Fig.3. Polarization using observed 3C amplitude. The
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horizontal amplitude of the 3-C censer.
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or 3-C censers.
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Fig.5. Circular boundary model. The circular inhomogenety

is located in midpoint of calculation area.

Table 1. Parameter of Circular boundary model.

sesmic source Ricker wavelet
peak frequency 25(Hz)
receiver interval 2.4(m)
max offset 1560(m)
sampling rate 0.32(ms)
data length 1.000(s)
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Fig.6. Received vertical amplitude shotgather.
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Fig.7. Received horizontal amplitude shotgather.
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Fig.8. Polarization using observed 3C amplitude.
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Fig.9. Polarization using t-P transform.
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Table 2. RMS Error of incident angles estimated using

observed 3C amplitude and t-P transform

RMSE
3C amplitude 0.124°
T-p transform 0.071°
ratio(t -p/3C) 0.573
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Fig.10. Slope boundary model. Shallow side of the slope
boundary is 500m depth. Deep side of the slope
boundary is 750m depth.

Table 3. Parameter of the slope boundary model.

sesmic source Ricker wavelet
peak frequency 25(Hz)
shot interval 24(m)
receiver interval 12(m)
max offset 1680(m)
sampling rate 0.32(ms)
data length 1.000(s)
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Availability of the T -p transform detection using seismic reflection
incident angles and impacts on Fresnel volume migration

Tetsuya Kawabayashi® Hitoshi Mikada™, Tada-nori Goto™, Junichi Takekawa™ and Kyosuke Onishi ™3

ABSTRACT

Appropriate restriction of a migration aperture decreases migration noise of a seismic migration method.
The Fresnel volume migration chooses the migration aperture considering the Fresnel volume of the received
elastic wave. The Fresnel volume is regarded as the energy propagation space and determined by the
propagating wave frequency and the incident angle to the receiver. Robust estimation of the Fresnel volume
position leads to robust migration aperture restriction. Thus, estimation of the incident angle with maximum
accuracy enhances signal to noise ratio of the Fresnel volume migration result.

In recent researches, some Fresnel volume migration methods estimate incident angles using three
components slowness vectors in TSP, VSP, etc. Other methods estimate incident angles by analyzing the
correlation of one component sensors for surface seismic data. Though, these method may miss-choose incident
angles either when signal to noise ratio does not reach to estimate and when analyzing sensor receives several
waves at the same time.

In this study, we used t-p transforms to estimate incident angles stably even in such cases. We applied the
Fresnel volume migration using t-p transforms to 2D simulation data of point and slope model. As the result,
we find that two methods are robust methods to use for the Fresnel volume migration. Also, comparing with

slowness vector method, t-p transform estimation can restrict migration aperture more stably.

Keywords: Fresnel volumel migration[] particle slowness vector[] tau-P transform[J Incident angle estimation
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