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Fully automatic identifying the structural planes with panoramic
images of boreholes
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Abstract: Panoramic digital cameras for boreholes have been widely employed in engineering practice, and a
large number of high accuracy images of boreholes have been obtained. The borehole images record accurately the
geological features, especially the structural features of the structural planes. However, since the acquisition of
these features is usually undertaken manually, the workload is large and the results can be affected by many man
made factors. To solve this problem, this paper presents a method of fully automatic identification of structural
planes with the panoramic camera images of borehole. In this method, the gray level of images, the gradient and
the projection method are employed to distinguish the region and the area of the structural plane occurrence. The
standard sine function matching is employed to search the structural plane in the region. The optimal sine curve is
screened out and adopted as the feature curve of structure plane. The parameters of the feature curve are analyzed
and converted into the parameters of the structural plane required in engineering projects, such as the position, the

inclination, the dip angle and the fracture width, etc. The results show that the method can automatically identify
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the structural plane with the borehole image continuously and quickly and can obtain the corresponding structural

parameters accurately. The method is stable and reliable. Compared with the traditional methods, this method

realizes the fully automatic identification of the whole structural planes and the extraction of geometric parameters.

It improves greatly the working efficiency, and provides an effective solution for the post processing and

information acquisition of the borehole image.

Key words: rock mechanics; borehole image; structural plane; full-automatic identification; template function;

parameter extraction
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Fig.2 Relationship between sine curves and structural planes

in the borehole image
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Fig.3  Steps of the fully automatic identification for the
structural planes with the borehole image
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Fig.4 Corresponding relationship between characteristic

signals and structural planes in the borehole image
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borehole image
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Table 3  Final parameters of automatic identification results

for structural planes

gifmgiy  WEm B R0 BR/C) B BRSE/mm
1 3218 145 1064 1613 478 9.2
2 3.423 213 471 1575 493 2.7
3 3.678 298 673 1502 517 12.5
4 3.979 387 2194 1526 564 238
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Fig.8 The effect of small isolated parts among partitioning
signals on the region partition results of structural

planes
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Fig.9 Automatic identification results of multiply structural
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Fig.10 Distributions of matching signals MaxN(7) and

partitioning signals Com7{(7) in the crossed and

paralleled structural planes
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Table 4 Automatic identification results for different

structural planes

it WE/m

VCRE ¥ Wi/(C0) BifA/(°) B9 /mm

al
a2
a3
a4
bl
b2
b3
b4
b5

—6.695
—6.955
—7.164
—7.320
—32.141
—32.276
—32.351
—32.715
—32.876

1721
2143
3022
1392
1315
1270
1370
1151
1149

332.4
157.3
300.6

62.2
115.7
116.8
124.1
114.6
145.3

79.2
475
59.6
10.3
58.4
57.2
55.8
65.6
60.7

22.6
20.3
98.5
9.2
13.4
8.3
24.8
7.6
8.5
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Table 5 Manual interpretation results for structural planes

*6 ARG AN THERIN b
Table 6 Comparative analysis between automatic identification

results and manual interpretation results

Gy W /m /() /(%) B %5 /mm
al —0.031 —0.7 0.2 —12
a2 0.014 0.2 —0.6 —14
a3 0.007 0.5 —0.9 0.8
a4 0.000 —0.9 0.4 13
bl —0.042 0.8 —0.8 L5
b2 —0.008 0.4 —03 0.4
b3 0.007 0.2 0.0 —0.3
b4 —0.013 —0.1 0.1 1.8
b5 0.005 —0.5 0.4 13

R RBE/m /(%) WiF/(%) B %% /mm
al —6.664 3317 79.4 21.4
a2 —6.969 157.5 46.9 18.9
a3 —7.171 301.1 58.7 99.3
a4 —17.320 61.3 10.3 10.9
bl —32.183 116.5 57.6 14.1
b2 —32.276 117.2 56.9 8.7
b3 —32.344 1243 55.8 245
b4 —32.702 114.5 65.7 9.4
b5 —32.881 144.8 61.1 9.8
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