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Application of improved BP neural network in fault diagnosis

CHEN Jin-hui, ZHAO Lei-zhen, YANG Zong-xiao, GUO Wei
(School of Information and Control, Nanjing University of Information Science and Technology, Nanjing Jiangsu 210044, China)

Abstract ; The traditional BP algorithm has the inherent shortcomings such as low convergent speed and local minimum. So
this paper proposes a simulated annealing algorithm with globalsearch property to optimize the BP neural network for avoiding
the local minimum and improving its stability. In order to improve the convergent speed of neural network, the Powell algo-
rithm is proposed to optimize the simulated annealing algorithm. Finally, the simulated results of gearbox fault diagnosis are
presented to show that the improved BP neural network has higher convergent speed and precision than those of the traditional

BP neural network.
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1

Tab.1 Training sample data of gearbox state

0.228 6 0.129 2 0.072 0 0.159 2 0.133 5
1 0.073 3 0.1159 0.094 0 0.052 2 0.134 5
(1,0,0)
0.009 0 0.126 0 0.3619 0.069 0 0.182 8
0.209 0 0.094 7 0.139 3 0.138 7 0.255 8
2 0.090 0 0.077 1 0.088 2 0.039 3 0.143 0
(1,0,0)
0.012 6 0.167 0 0.245 0 0.050 8 0.132 8
0.044 2 0.088 0 0.114 7 0.056 3 0.334 7
3 0.1150 0.145 3 0.042 9 0.181 8 0.037 8
(1,0,0)
0.009 2 0.2251 0.151 6 0.085 8 0.067 0
0.260 3 0.171 5 0.070 2 0.271 1 0.149 1
4 0.133 0 0.096 8 0.191 1 0.254 5 0.087 1
(0,1,0)
0.006 0 0.179 3 0.100 2 0.078 9 0.090 9
0.369 0 0.222 2 0.056 2 0.5157 0.187 2
5 0.161 4 0.142 5 0.150 6 0.1310 0.050 0
0,1,0)
0.007 8 0.034 8 0.045 1 0.070 7 0.088 0
0.0359 0.114 9 0.123 0 0.546 0 0.197 7
6 0.124 8 0.062 4 0.083 2 0.164 0 0.100 2
(0,1,0)
0.005 9 0.150 3 0.183 7 0.129 5 0.070 0
0.1759 0.234 7 0.182 9 0.181 1 0.292 2
7 0. 065 5 0.077 4 0.227 3 0. 205 6 0.092 5
(0,0,1)
0.007 8 0.185 2 0.350 1 0.168 0 0. 266 8
0.072 4 0.190 9 0.134 0 0.240 9 0.284 2
8 0.045 0 0.082 4 0.106 4 0.190 9 0.158 6
(0,0,1)
0.0116 0.169 8 0.364 4 0.271 8 0.249 4
0.263 4 0.2258 0.116 5 0.115 4 0.107 4
9 0.065 7 0.061 0 0.262 3 0.258 8 0.115 5
(0,0,1)
0.005 0 0.097 8 0.1511 0.227 3 0.322 0
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Fig. 2 Curve of traditional BP neural Fig.3 PSA-BP algorithm based training error

network training error curve of neural network
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Tab.2 Test sample data of gearbox state
0.209 7 0.093 7 0.140 5 0.138 7 0. 256 6
1 0.088 8 0.076 6 0.088 2 0.039 4 0.144 1
(1,0,0)
0.012 1 0.168 1 0.246 1 0.050 7 0.133 8
0.043 4 0.087 2 0.114 1 0.057 2 0.334 3
2 0.1150 0.144 1 0.042 5 0.181 0 0.037 9
(1,0,0)
0.009 4 0.224 3 0.152 6 0.086 7 0.067 8
0.369 3 0.2230 0.056 2 0.516 1 0.186 1
3 0.160 3 0.143 6 0.150 0 0.1316 0.050 2
(0,1,0)
0.007 7 0.0337 0.045 3 0.069 5 0.088 5
0.035 4 0.114 5 0.122 9 0.545 5 0.197 3
4 0.125 6 0.063 3 0.082 0 0.164 8 0.101 4
(0,1,0)
0.005 7 0.149 3 0.183 3 0.130 3 0.070 3
0.072 9 0.190 6 0.134 6 0.240 1 0.283 0
5 0.044 4 0.082 8 0.106 2 0.191 9 0.157 6
(0,0,1)
0.010 7 0.169 0 0.3650 0.2716 0.250 6
0.263 6 0.226 3 0.117 3 0.116 2 0.107 6
6 0.066 7 0.060 8 0.262 4 0.258 3 0.1150
(0,0,1)
0.004 7 0.099 0 0.152 2 0.227 8 0.3219
3 s PSA-BP 3 PSA-BP BP
BP y Tab. 3 The prediction results of PSA-BP algorithm
, . and the traditional BP algorithm
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