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Application of Fisher’s Discriminant Analysis Model in the Selection of
Support Pattern for Mining Roadway in Fully Mechanized Caving Face

ZHAO Guoyan, WANG Shan, WANG Jiang

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract Based on the mathematical theory of discriminant analysis method, the Fisher’s discriminant analysis model is applied to
select support pattern for mining roadway in fully mechanized caving face, eight indexes reflecting the selection of support pattern, that
is, surrounding rock intensity, coal seam intensity, mining depth, joint and crack of surrounding rock, mining influence coefficient, top
coal thickness, coal pillar width, and section area of roadway are taken as the discriminant factors of Fisher’s discriminant analysis
model. Discriminant functions are obtained by training a large set of expansive samples. The results show that the forecasting model of
Fisher’s discriminant analysis has the excellent classification performance, high prediction accuracy, and is an effective method for
selecting support pattern for the mining roadway in fully mechanized caving face.
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Table 2 Data and discriminant results of the study samples
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X, X, X5 Xy X X X; Xy

1 15.0 7.0 475 2 3.40 5.00 45 12.88 3 3
2 28.7 11.0 475 2 340 5.00 45 12.88 3 3
3 304 12.0 650 1 2.16 3.20 6.0 11.60 4 4
4 30.9 10.0 490 1 276 4.83 3.9 15.54 4 4
5 35.6 129 594 2 248 3.40 5.3 12.60 4 4
6 37.1 12.7 647 2 231 2.60 4.6 12.00 3 3
7 37.8 14.7 492 4 235 3.70 4.4 12.20 2 2
8 382 102 406 2 1.96 3.80 43 12.90 3 3
9 425 16.1 486 3 2.89 3.50 5.0 10.70 2 2
10 457 18.3 491 3 2.69 3.20 4.0 12.20 2 2
11 46.6 204 315 3 1.83 3.00 3.5 12.80 2 2
12 51.8 172 301 1 1.94 3.60 4.7 12.50 3 3
13 54.5 18.5 200 3 2.08 4.00 4.2 12.40 1 1
14 56.0 19.1 212 3 225 3.80 6.2 11.90 1 1
15 56.5 25.0 200 4 2.00 3.20 43 14.40 1 1
16" 582 22.1 288 4 256 2.80 4.9 12.00 1 1
17 419 16.7 480 3 258 3.30 43 11.60 2 2
18 33.8 15.7 335 2 1.84 3.50 5.1 12.80 3 3
19 30.9 10.0 526 2 276 4.83 4.6 15.54 4 4
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Note: The study samples which are marked with “*” are forecast samples.
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