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Abstract

Identifying the water inrush source correctly is one of the key problems that must be solved for the
safety of coal mining operations. The water inrush source discrimination problem of Yuandian No.

2 mine is taken as an example. The normalized ion concentrations of Na* + K+, Ca2+, Mg+, Cl-, SOj"

EIREE .

XEFIH: B, WER. 5 HRAOKIER 2 TOZ RSR[50 TFE, 2026, 14(5): 1411-1418.
DOI: 10.12677/me.2026.145140


https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2026.145140
https://doi.org/10.12677/me.2026.145140
https://www.hanspub.org/

WA, MRIH

and HCOj are selected as the inputs of the model. The cross-entropy loss function is optimized

using the steepest descent algorithm with the Armijo line search and the multinomial logistic re-
gression model is established to discriminate the water inrush source. The computation results
show that the discrimination accuracy of the obtained multinomial logistic regression model is 100%
for the 55 training samples and 87.5% for the 8 testing samples, which indicate that multinomial
logistic regression is an effective tool for mine water inrush source discrimination.
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Table 1. Test samples
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e PRICRAY
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1 331.18 36.06 32.61 285.57 249.80 446.82 6.93 I

2 353.03 34.79 32.22 306.16 241.57 485.30 1.39 I

3 184.99 50.16 37.97 156.06 197.57 314.46 0.00 11
4 298.84 25.33 9.60 208.13 76.97 368.54 0.00 il
5 237.43 16.50 10.00 170.32 26.70 413.25 0.00 I
6 272.95 12.08 2.45 155.24 2.60 504.23 0.00 I
7 320.93 10.20 291 209.89 69.19 403.88 26.98 1
8 339.32 7.13 11.28 231.06 77.76 457.01 15.97 I
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Table 2. Discrimination results of test samples in scheme 1
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1 [0.957 0.039 0.004]" I
2 [0.958 0.042 0.000]" I
3 [0.000 0.000 1.000]" 11
4 [0.000 1.000 0.000]" 11
5 [0.000 1.000 0.000]" I
6 [0.000 1.000 0.000]" 11
7 [0.000 1.000 0.000]" i
8 [0.000 1.000 0.000]" 11
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Table 3. Discrimination results of test samples in scheme 2
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1 [0.914 0.083 0.004] I
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6 [0.000 1.000 0.000]" I
7 [0.000 1.000 0.000]" I
8 [0.000 1.000 0.000]" I
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Table 4. Discrimination results of scheme 2 on test samples after changing sam-
ple division
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