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Fault Diagnosis Research by Rough Set Theory and the PSO-BP Neural Network

WU Wei LI Nan GUO Mao-yun
(College of Automation, Chongqing University, Chongqing 400030, China)

Abstract For the imperfections of BP network fault diagnosis model, including the complexity of the network struc-
ture, the long time of training,and the low precision, this article introduced rough set(RS), particle swarm optimization
(PSO) and genetic algorithm(GA) into the diesel engine fault diagnosis, then proposed a new algorithm that is based on
rough set theory and the improved BP neural network. The algorithm uses self-organization mapping net(SOM) to dis-
cretize the continuous attributes, rough set theory to make a reduction on the properties for characteristic parameters,
and the particle swarm optimization(PSQ) to optimize the BP network structure, so that it can shorten training time and
improve the accuracy of fault diagnosis effectively. Finally, the result of the diesel engine’s diagnosis proves the feasibi-
lity, rapidity, veracity of the algorithm,
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U a; a a3 ay a5 ag a7 ag D
X 0.002/2 —0.007/2 0.020/3 —0. 009/2 0.032/3 —0.004/2 0.038/3 0.039/3 1
X, —0. 008/2 0.018/3 —0. 009/2 0.001/2 0.032/3 —0,021/2 —0.018/2 0.014/3 1
X3 0.011/3 0.011/3 —0.002/2 -0,011/2 0.010/2 0.029/3 0,021/3 —0.013/2 1
Xy —0,003/2 —0.011/2 0.013/3 0.008/2 —0.024/2 0.013/3 —0.015/2 —0.027/1 1
X5 0.014/3 0. 008/2 —0.021/2 0.018/2 —0,004/2 —0.001/2 —0.015/2 —0.008/2 1
Xg —0.001/2 —0.021/1 —0.011/2 —0.023/1 —0.010/2 —0.012/2 0.001/2 0. 004/3 2
Xg —0.003/2 0.004/2 0.018/3 0.029/3 —0.030/1 ~0.020/2 0.038/3 0. 009/3 2
Xg 0.006/3 —0.004/2 0.014/3 0.024/3 0.030/3 0.002/3 0.021/3 0.014/3 2
Xg 0.036/3 —0.023/1 —0.001/2 0.004/2 0.025/3 0.032/3 —0.045/1 —0,001/2 2
X10 0. 040/3 0.033/3 —0.013/2 0.026/3 —0.007/2 0.022/3 —0.043/1 0.004/3 2
Xy 0.004/2 0.053/3 0.004/3 0.041/3 0.00/2 —0.027/1 0. 002/2 0.021/3 2
X2 —0.003/2 0.031/3 0.001/3 0.007/2 0. 022/3 —0.024/1 —0.001/2 0.038/3 2
X3 —0.00/2 0.006/2 —0.037/1 0.011/2 —0.041/1 0.003/3 —0.021/1 0.031/3 3
X14 —0.046/1 —0.013/2 —0.027/2 —0.001/2 0. 005/2 —0.014/2 0.015/2 —0.023/1 3
X15 0.005/3 —0. 006/2 0. 046/3 —0, 009/2 —0.005/2 —0, 056/1 0.022/3 ~0.037/1 3
X16 0.047/3 —0.008/2 0.022/3 0.001/2 —0.019/2 —0,053/1 0.015/2 —0.001/2 3
X7 0.003/2 —0.025/1 —0.017/2 —0.016/2 —0,002/2 —0.002/2 0.008/2 0.009/3 3
X8 0.025/3 —0.013/2 0.010/3 0. 040/3 0.023/3 0.010/3 —0.012/2 —0.032/1 3
X1g 0.025/3 0.009/3 —0.008/2 0.013/2 —0.036/1 —0, 004/2 —0.007/2 —0.018/2 3
Xg0 —0.048/1 —0.017/1 0.013/3 0.004/2 —0.015/2 0.005/3 —0.014/2 0. 003/3 4
X1 0.013/3 —0.027/1 —0.016/2 0.024/3 —0.025/1 —0.003/2 0.003/2 —0.031/1 4
Xg2 0.001/2 —0.027/1 —0.016/2 —0.003/2 —0.005/2 0/2 -0, 017/2 —0.019/1 4
X3 —0.026/1 —0.020/1 —0,012/2 —0. 034/1 0.029/3 0.03/3 —0.027/1 0.003/3 4
Xgq —0.002/2 0.002/2 0. 008/3 —0, 001/2 —0,019/2 0.006/3 0.012/2 0.011/3 5
Xo5 —0.007/2 0.002/2 —0.010/2 —0.005/2 0.018/3 0.006/3 -0, 003/2 —0,006/2 5
X6 0.003/2 0,019/2 —0.002/2 0.012/2 0.018/3 —0.018/2 —0, 005/2 —0. 004/2 5
Xo7 0.020/3 0. 004/2 0.005/3 0.017/2 0.020/3 0.001/3 —0.001/2 0.028/3 5
Xog 0.005/3 —0.,013/2 —0.010/2 —0.012/2 —0. 004/2 —0,016/2 0.016/3 0. 000/3 5
Xpg 0.005/3 —0.013/2 —0.010/2 —0, 005/2 —0.011/2 —0.018/2 0.026/3 0.001/3 5
%30 0.013/3 ~0.005/2 0.003/3 —0,005/2 —0.004/2 0.011/3 —0,003/2 —0.011/2 5
X3 —0,025/1 -0, 006/2 —0. 050/1 —0. 008/2 —0. 002/2 —0,046/1 —0.038/1 —0. 006/2 2
X3p 0.010/3 —0. 008/2 0. 002/3 —0.013/2 0.005/2 0.049/3 0,003/2 —0.011/2 3
X33 —0. 007/2 —0.013/2 —0.017/2 —0, 005/2 0. 028/3 0. 006/3 0. 009/2 0. 004/3 5
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18} a, ay as ag ag D
Xy 2 2 3 2 3 1
X 3 2 3 2 3 1
X3 3 2 2 3 2 1
Xy 2 2 2 3 1 1
X5 2 2 2 2 2 1
Xg 1 1 2 2 3 2
X7 2 3 1 2 3 2
Xg 2 3 3 3 3 2
Xg 1 2 3 3 2 2
%10 3 3 2 3 3 2
Xiy 3 3 2 1 3 2
X12 3 2 3 1 3 2
X3 2 2 1 3 3 3
X14 2 2 2 2 1 3
X5 2 2 2 1 1 3
X1g 2 2 2 1 2 3
X17 1 2 2 2 3 3
X8 2 3 3 3 1 3
X19 3 2 1 2 2 3
X20 1 2 2 3 3 4
X21 1 3 1 2 1 4
X322 1 2 2 2 1 4
X3 1 1 3 3 3 4
%24 2 2 2 3 3 5
Xp5 2 2 3 3 2 5
Xog 2 2 3 2 2 5
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%29 2 2 2 2 3 5
Xg0 2 2 2 3 2 5
Xg1 2 2 2 1 2 2
K39 2 2 2 3 2 3
X33 2 2 3 3 3 5
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