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Application of ACPSO-BP neural network in discriminating

mine water inrush source
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(1. School of Safety Engineering, Henan University of Engineering, Zhengzhou 451191,P.R.China;
2. School of Safety Science and Engineering, Henan Polytechnic University,
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Abstract;: The continuous mining in the coal mine has made the water quality characteristics of each aquifer become
more complex and more similar, and it is difficult to establish a precise discriminating model by using classical
mathematical methods. The BP neural network with nonlinear mapping function can overcome the above problems,
but it still has the disadvantage of being easy to fall into local optimization and having slow convergence speed. We
introduced the “premature” judgment mechanism, Tent chaos map and adaptive weight adjusting strategy into
particle swarm optimization algorithm, establishing a water inrush discrimination model on the basis of adaptive
chaos particle swarm optimization algorithm and BP (ACPSO-BP) neural network. The application results show
that compared with the BP neural network model and the model based on standard particle swarm algorithm and BP
(SPSO-BP) neural network, the ACPSO-BP neural network model has faster convergence speed, higher accuracy

and stronger generalization.
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Fig.2 Initial sensitivity of Tent map
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Table 2 The definition of network parameters
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Table 3 Parameter definition of the algorithms
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Fig.4 Evolution curve comparison
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Table 4 The discriminating results of three models

T . LIS T
BP SPSO-BP ACPSO-BP

N i IE
2.28E—05 1.60E—08 4.61E—08 0
3.91E—13 2.74E—06 2.42E—14 0

1 v
6.40E—20 1.87E—10 1.83E—10 0
1.00E+00 1.00E+00 1.00E+00 1
1.33E—08 3.34E—11 4.30E—11 0
7.79E—09 6.39E—08 2.33E—09 0

Il P
1.00E+00 1.00E+00 1.00E+00 1
3.56E—14 8.43E—14 3.12E—16 0
1.34E—27 7.73E—13 1.23E—07 0
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1 JE
2.23E—05 3.56E—09 1.95E—07 0
L.71E—05 1.47E—10 3.60E—16 0
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2.67E—19 9.00E—10 4.02E—18 0

\ v
2.41E—09 1.62E—10 9.30E—09 0

6.04E—12 7.69E—08 1.21E—07 0
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Table 5 Error analysis
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ACPSO-BP 1.22E—07 3.27TE—08
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Table 6 Total error of test samples
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ACPSO-BP 4.51E—07 4.91E—07 2.36E—14

MR 6 AT LLE RIS N B b R R 2 TR b DA R R T 25 T i 3R L ACPSO-BP 1 28 [ £ 5 71
ZALT SPSO-BP M 28 M 45 B 7 , SPSO-BP # 28 W] 45 458 14 B2 AL T BP it 28 o 45 55 700, i BP 1 2 9] 265 A Y
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Fig.5 Error line contrast
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Table 7 Total error of test samples (example 2)

LA i B2 R T2

BP 6.86E—06 2.90E—03 5.05E—07
SPSO-BP 8.64E—07 1.22E—03 1.17E—07
ACPSO-BP 2.68E—07 1.39E—04 8.17E—10

xS FHMEARDIRE (LM 3)

Table 8 Total error of test samples (example 3)

i IE T BR 2 T BT 22

BP 7.50E—04 1.64E—03 9.66E—08
SPSO-BP 1.59E—06 2.58E—04 9.17E—10
ACPSO-BP 1.95E—08 5.73E—05 2.11E—10
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