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A 3 dimensional Visualization System for 3-D Seismic Data Analysis
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Abstract : We developed a modeling and visualization software that can analyze 3-dimensional seismic data. The software
divides 3 dimensional space into a series of vertical and horizontal polygons, and allows the various seismic attributes
and other spatial information to be stored on these polygons. The program can pick a particular pattern in semi-automatic

mode, and store the pattern in the spatial DB. The pattern can be modeled and visualized in 3 dimensional space.
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Fig. 1. The flowchart of generating the polygon shapes.
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Fig. 2. Three orthogonal cross-sections of the Boonsville 3-D seismic data.
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Table 1. A pseudo-code for constructing slice shapefile
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INPUT fi:

x coordinate of the first sample,
dy: interval of x coordinate,

ne: number of samples for x dimension
St y coordinate of the first sample,

dy: interval of y coordinate,

ny,: number of samples for y dimension
[t z coordinate of the first sample,

d;. interval of z coordinate,

n;: number of samples for z dimension

For each i, = 0, -=-, n, — 1
For each ix = 0, -, ny — 1
For each iy = 0, -, n — 1

End

End

End

(Set coordinates of current sample.)
x=fi + ik X dy

y=5+ b Xdy

2= fi+ i x d;

If user selects x-plane

(Create four vertices with constant x coordinate.)
pr=xy —d /2, z —d; /2
p=&xy+d /2, z—d /2
pp=xy+d /2, z+d;/2)

pa=@xy —d /2, z+d./?2)

(Create a rectangle polygon on y-z plane.)

P: = (p1, p2, p3, p4)

Set attributes for Py

Else if user selects y-plane

(Create four vertices with constant y coordinate.)
pr=—d/2, 9,z —d. /2
pp=0x+di/ 2,9,z —d: /2)
pp=x+de /2,9, 2+d./2)

p4=(x - dx/2,y,Z+dz/2)

(Create a rectangle polygon on x-z plane.)

Py = (p1, p2, p3, p4)

Set attributes for P,

Else if user selects z-plane

End

(Create four vertices with constant z coordinate.)
pp=& —d /2,y —d /2 2
pp=x+dc /2,y —dy/2 2
pp=(x+d/2,y+dy /2,2

pi=x —d /2,y +dy /2,2

(Create a rectangle polygon on x-y plane.)

P, = (p1, p2, p3, p4)

Set attributes for P,
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Fig. 4. Showing the event picking process by the SeisView.
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Fig. 5. Three-dimensional view of top of the Davis formation in the Boonsville data.
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Fig. 6. A vertical cross-section at cross-line 170 of the 3-D seismic
data showing a formation distortion.
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Fig. 7. Three-dimensional view of the sinkhole model.
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