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Abstract

Proposed Method

• Seismic surveys results in huge amounts of data. For
example, a survey of an 50x30 sq, Km area results in
about 600 TB of data.

Phase Congruency

*:

• Manual interpretation and analysis of the data is very
time consuming and labor intensive.
• There is increasing interest in automated seismic
interpretation tools and algorithms.
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Background: GoT

Salt Domes

• Accurate localization and delineation of salt domes is one
of the important steps in seismic data interpretation
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d(•) is a perceptual dissimilarity measure based on double DFT
magnitude operator:
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Shafiq et al. [2]

Spatial (3D GoT)

0.920

0.0114

63.316

Wang et al. [3]

Spatial (2D GoT)

0.8947

0.0695

3.0652

Aqrawi et al. [4]

Spatial (Sobel )

0.898

0.0509

0.2464

Berthelot et al. [5]

Hybrid

0.853

0.0823

33.545

Proposed Method

Hybrid

0.948

0.0101

0.9922
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Hybrid Approach
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Frequency: PC

Inline: 390

Inline: 375

soft-thresholding operation

Gradient of Texture (GoT)

• Salt domes are impermeable and thus can potentially
trap large quantities of hydrocarbon reservoirs.

Salt Boundary Similarity:

sensitive to noise

amplitude and phase
of Fourier components at different
instants and orientations
: phase deviation

• Salt domes are important geological structures spanning
over several kilometers under the Earth surface.

Fréchet Distance:

Setup

PC defines the congruency of the Fourier components of edges in images. PC varies between
0 and 1, corresponding to no and perfect phase congruency. PC is superior to gradient-based
edge detection methods since it is a dimensionless quantity that is not affected by changes in
image illumination and contrast.

We compute the results for delineating salt domes on the real seismic dataset acquired from
the Netherlands offshore, F3 block in the North Sea by dGB Earth Sciences [7]. The seismic
volume that contains the salt dome structure has an inline number ranging from #151 to #501,
a crossline number ranging from #401 to #701, and a time direction ranging from 1,300ms to
1,848ms sampled every 4ms. We objectively compare the results using SalSIM introduced by
Wang et al. [6].

Salt Dome Delineation

Seismic Data

Motivation

Results

Background: PC

Frequency-based edge detection methods such as phase congruency [1] are generally fast and
accurate but are sensitive to noise, and cannot capture subtle edges that are marked by a
change in texture rather than a change in amplitude. On the other hand, spatial edge detection
methods of textured data such as the Gradient of Texture (GoT) [2], that we proposed in 2015,
are more robust to noise, but are less localized in space, and are more computationally
expensive. In this paper, we share a new hybrid spatio-frequency edge detection method, and
show its effectiveness in salt dome delineation on seismic data from the North Sea F3 Block
[7].

Spatial: GoT
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• Chaos Spectral Energy:

• Otsu’s Method:

• Morphological Operations: (dilation, erosion, and bitwise OR to combine both maps)
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