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Research on coal-rock interface recognition system based on drilling parameters

WANG Jie'?

(1. State Key Laboratory of the Gas Disaster Detecting, Preventing and Emergency Controlling, Chongging 400037, China;
2. CCTEG Chongqing Research Institute, Chongqing 400039, China)
Abstract: In response to the problems of untimely and inaccurate coal-rock interface recognition and lack of appropri-
ate technical means during the construction of cross-seam drilling for gas drainage by bottom drainage roadway, a coal-
rock interface recognition system based on drilling parameters (rotational speed, rotary torque, propulsion force, ad-
vance velocity, crushing work ratio) was developed. The entire system consists of a data sensing layer, a data acquisition
layer and a data analysis layer. Among them, the data sensing layer and the data acquisition layer are also collectively
called the drilling data acquisition system, which can collect the drilling parameters in real time. The data analysis layer
performs the data learning and model training for the drilling parameters with coal or rock classification labels using the
Support Vector Machine (SVM) classification algorithm, then classifies and predicts the unknown drilling parameters,
and ultimately achieves the automatic recognition of coal-rock interface. The field application of Zhongtai Mining in
Hebi, Henan shows that: the rotary torque, advance velocity and crushing work ratio fluctuate significantly at the coal-
rock interface, and thus they can be regarded as the three characteristic parameters to distinguish the coal and rock. The
SVM classification model using linear kernel functions can accurately distinguish the drilling parameters in the two
types of formations. By learning from the 89 sample data in the training set, a 100% accuracy rate can be obtained in the

test set, which also indicates that the characteristic parameters and the formation information are linearly separable. Gen-
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erally, the promotion and application of this system can not only provide a way to obtain the basic data for coal-rock

classification and identification, but also provide certain scientific basis and guidance for the identification of coal-rock

interface recognition in cross-seam drilling, thereby ensuring the standardized drilling and avoiding the occurrence of un-

productive zones.

Keywords: cross-seam drilling; automatic recognition of coal-rock interface; drilling parameter; crushing work ratio;

data acquisition; Support Vector Machine (SVM)
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Table 1 Design parameters of boreholes

L= B #%/mm TR /m fBiA0/(°) I F/(©)
15 29 50 87
2% 42 52 267

120
3= 28 82 267
45 32 55 257
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Table 2 Sensor parameters and positions
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Fig.8 Experimental site of coal-rock interface identification
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Table 3 Sample data sets

AL REAR S [ 55/ (N-m) 428 2/ (m-min ) HE LL 2/ MPa AR5
5 0 879.0 0.7 526 0
15 1758.0 0.6 112.6 0
15 2 1 858.0 0.9 95.0 0
5 3 2843.9 0.8 157.0 0
475 116 1293.7 1.5 432 1
45 117 1204.4 1.6 40.9 1
45 118 1465.2 1.5 48.7 1
45 119 2214.1 0.7 129.3 0

R4 BEESXER

Table 4 Classification information on data sets

EA BamkiR  FEARES  Aafug: BEHE
JFIRgE 145 120 79 41
YIgdE 135444 89 58 31
AR 4SHL 31 21 10
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Fig.11 Scatter plots of the training set data
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Fig.12 Cross validation results of training set (K=10)
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Table 5 Model accuracy of cross validation model (K=10)

S

ST P prevr A4
31 1.0 1.0 1.0
342 1.0 1.0 1.0
J34H3 1.0 1.0 1.0
1414 1.0 1.0 1.0
345 1.0 1.0 1.0
4yeH6 1.0 1.0 1.0
ST 1.0 0.888 9 1.0
SYEH8 1.0 1.0 1.0
3409 1.0 1.0 1.0
434110 1.0 1.0 1.0
FAE 1.0 0.988 9 1.0
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