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Abstract: The identification and measurement of rock joint cracks is an important basis for the characteristics
of rock structural planes and the evaluation of rock quality. The traditional identification of rock joint cracks in
boreholes is mainly manual and inefficient. In this paper, the deep learning convolution neural network Mask R-

CNN algorithm model is used to construct the data set by labeling and standardizing the features of the image
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joints and cracks. The Mask R-CNN model is trained to construct the intelligent recognition and segmentation
model of rock joints and cracks, so as to realize the intelligent recognition and segmentation of the observed im-
age. The rock joint cracks are skeletonized by binarization and sine wave fitting, and the occurrence of rock joint
cracks is calculated, so as to realize the statistics of rock joint cracks on the borehole wall by digital means. The
technology is compared and verified by project examples. The results show: (Dthe non-directional rock joint
fracture can be extracted by a specific algorithm model, and its corresponding occurrence can be calculated by
multi-point fitting of sine curve. @The accuracy of the measurement results can reach more than 85 %. (3With
the increase of the number of different morphological samples of joint cracks, the recognition accuracy can be
increased. @The intelligent identification and measurement results of rock joint cracks can describe the rock
structural plane in detail and be applied to the evaluation of rock integrity and quality grade.
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Fig. 1 Identification process of rock joint crack
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Fig.2 Image preprocessing
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Fig. 3 Marking of rock joints and cracks
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Fig. 4 Identification and segmentation process step diagram
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Tab. 1 Results of intelligent identification and measurement of rock joint cracks
L= M) i) HE(m) L5 M) i) HE(m) L5 MBifmCe)  fmce)  HE(m)
10 55 84 13.93 41 56 154 2.21 102 42 194 10.58
10 21 310 15.19 41 31 214 2.47 102 35 132 10.95
10 58 34 16.65 41 56 52 28.09 102 33 166 10.84
10 35 332 18.83 41 63 202 3.09 102 47 152 15.35
10 40 240 21.15 41 38 242 3.68 102 53 84 19.33
10 50 352 22.31 41 23 290 3.48 102 36 72 20.79
10 40 298 23.73 41 66 202 30.25 102 50 114 21.52
10 38 324 26.35 41 72 170 31.41 102 67 156 23.64
10 65 198 28.01 41 56 256 34.14 102 70 324 26.63
10 61 194 28.13 41 64 186 37.32 102 38 90 26.81
10 54 4 28.81 41 38 322 38.34 102 44 100 31.83
10 13 290 29.88 41 27 266 4.76 102 73 266 349
10 43 286 32.67 41 66 244 40.62 102 27 138 34.66
10 40 274 34.6 41 30 258 5.24 102 69 248 39.32
10 38 72 40.64 41 63 26 6.43 102 38 154 4.46
10 65 220 44.6 41 49 40 6.79 102 76 276 7.78
10 12 330 45.79 41 58 154 8.53 102 33 186 7.34
10 55 68 48.98 41 54 178 8.82 102 37 164 9.85
10 72 174 53.82 41 14 6 8.63 102 30 162 9.63
10 15 298 56.83 41 53 6 9.27 102 / / /
K12 63 108 11 K24 69 320 12.09 2 59 256 28.43
K12 48 22 14.86 K24 53 142 12.79 2 51 296 29.6
K12 52 352 18.93 K24 63 66 18.16 2 76 132 30.66
K12 47 30 18.68 K24 57 86 18.58 2 69 232 30.11
K12 43 4 19.03 K24 51 338 21.07 2 34 264 30.26
K12 52 326 20.15 K24 64 284 23.15 2 63 348 31.45
K12 47 40 20.53 K24 9 144 24.31 2 55 86 31.16
K12 46 300 21.96 K24 24 50 3.43 2 85 318 34.32
K12 71 72 24.72 K24 58 204 34.27 2 55 104 34.55
K12 36 294 26.26 K24 18 158 36.54 2 47 226 344
K12 69 340 28.2 K24 62 42 4.21 2 60 300 36.27
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Fig. 14 (a) Intelligent recognition results joint rose diagram and (b) dip angle statistics
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Tab. 2 Comparison and analysis of rock joint and crack identification

L5 10 CKO02 JK02 K12 K24 K36 K41 XK62 XK86 ZK102
AN TS (5%) 35 14 45 26 16 57 26 61 14 30
A 3R (5% 32 12 40 24 14 50 24 54 13 26
HEH R (%) 91.4 85.7 88.9 92.3 87.5 87.7 92.3 88.5 92.9 86.7
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Fig. 15 Artificial identification of joint rose diagram and dip angle statistics
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