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Abstract [ Objective] In order to carry out preventive ma-

intenance before urban rail transit ( URT) train doors fail, a-

void personnel and property damage, and ensure the operation

safety of URT trains, it is necessary to study the pre-diagnosis
of URT train door failures. [ Method] Taking the abnormal
current signal of URT train door before failure as the research
object, a FIR (finite impulse response) filter is designed to fil-
ter and dimensionally normalize the collected URT train door
current signal data; the FOA ( fruit fly optimization algo-
rithm ) -BP ( back propagation) neural network model is used to
train the closed state learning sample data of different doors af-
ter dimensional normalization, and output test results; FOA-BP
results and output results after BP neural network models train-
ing are compared and analyzed. [ Result & Conclusion] The
FIR filter + Hanning Window function method can effectively
remove the interference of high-frequency noise and retain the
low-frequency signal part that can correctly reflect the current
change trend. Compared with the traditional BP neural network
model, the FOA-BP model has the advantages of simple train-
ing method, short training time and greatly improved diagnostic
accuracy. The error between the actual output value and the ex-
pected FOA-BP model output value is less than 1% , satisfying
accurate diagnosis needs of URT train door faults.

Key words urban rail transit; train door; neural network

model; fault pre-diagnosis
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Fig.1 Current signals before and after data processing
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Fig.2 Training curves of two network models
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Tab.2 Diagnosis test results of BP neural network model under three working conditions

5o 5 4 BP 2 I % 4 1

T IEWBALIN  ZEGAE3 ke Lo ZHEGE 10 kg To IEFB T IO ZEAE3 kg Tl ZHERER 10 kg Lo
1 1 0 0 0.9380 0.014 5 0.012 2
2 1 0 0 0.900 2 0.009 7 0.067 9
3 0 1 0 0.495 8 0.759 4 -0.112 1
4 0 1 0 0.3450 0.647 7 -0.196 5
5 0 0 1 0.316 4 -0.2979 0.945 3
6 0 0 1 0.007 7 0.1553 1.003 5
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Tab.3 Diagnosis test results of FOA-BP neural network model under three working conditions
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3 0 1 0 -0.000 3 1.000 2 0.000 6
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6 0 0 1 0.000 3 0.000 2 0.998 8
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