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An Automatic Discontinuity Extraction Method from 3D Seismic Data
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Abstract : The final goal of the seismic method is to verify the spatial characteristic of subsurface media. For this purpose,
professional interpreters interprete the discontinuities of seismic events from seismic image. This paper introduces a
method for automatic discontinuity extraction from 3D seismic image. The method consists of three steps. The first step
is for estimating coherency of seismic events from seismic data. The second step is to express the potential region where
discontinuities may exist in the form of binary image. The third step is to locate the discontinuities by thining the region
found in the second step.
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Fig. 1. Selected sections of Boonseville 3D Seismic Data. (time
slice at t=250ms, the 37th crossline section, the 40th inline
section).
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Fig. 2. Elliptical analysis window centered about an analysis point
includes J traces (Marfurt et al., 1998).



B B AR 2RE BASH A% 3718 91

: . N(m)
E(m)
E : QQ*
=040 i e Y
& 7 . g mS/m
¥ t(ms)

Fig. 3. Calculation of coherency over an elliptical analysis window
with apparent dips (p, q)=(0.1 ms/m, -0.1 ms/m) (Marfurt et al.,
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Fig. 4. Selected sections of coherency cube of the Boonsville data.
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Fig. 5. Histogram of the quantized coherency cube.
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Fig. 6. Histogram of the quantized coherency cube after histogram
equalization.
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Fig. 7. The coherency cube after quantization applied with 0.01
quantization level.
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Fig. 8. The coherency cube after the histogram equalization applied.
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Fig. 9. Binary image obtained by selecting image points whose
values are less than 0.2 from the histogram equalized coherence
cube.
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Fig. 10. Binary image obtained by selecting image points whose
values are less than 0.3 from the histogram equalized coherence
cube.
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Fig. 11. Binary image obtained by selecting image points whose
values are less than 0.4 from the histogram equalized coherence
cube.
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old_data(x,y,z) = binary_data(x,y,z)

condition = 1

do while ( condition .eq. 1)

{ templ(x,y,z) = 2D thining along the every (x.y)
plane on old_data(x,y,z)
temp2(x,y.z) = 2D thining along the every (y,z)
plane on old_data(x,y,z)
temp3(x,y,z) = 2D thining along the every (X,z)
plane on old_data(x,y,z)
new_data = (templ .and. temp2) .or. (temp2 .and.
temp3) .or. (templ .and. temp3)
if( new_data .eq. old_data ) { condition == 0}

else {old_data(x,y,z) = new_data(x,y,z)}
}
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Fig. 12, Discontinuities found by thining the binary image with
thresholding value of 0.2.
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Fig. 13. Discontinuitics found by thining the binary image with
thresholding value of 0.3.

Fig. 14. Discontinuities found by thining the binary image with
thresholding value of 0.4.
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Fig. 15. Discontinuitie with thresholding value of 0.3 are overlapped
with coherence cube to examine the accuracy of the location. To
visualize the location of the discontinuities, low values in the
conerency cube are expressed in bright gray and high values are
expressed in dark gray.
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