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Urban Rail Transit Vehicle Door Sub-health
Fusion Diagnosis Method Based on D-S Evi-
dence Theory
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Abstract In order to realize accurate diagnosis of the sub-

LU Ningyun, XU Zhixing,

health status of urban rail transit vehicle door, a method for
vehicle door sub-health fusion diagnosis method based on D-S
evidence theory is proposed. Based on the door drive motor da-
ta and the 170 signal data of the door controller, K-means clus-
tering and Bayesian classification are respectively used to con-
struct a preliminary diagnosis model of door sub-health; D-S
evidence fusion theory is introduced for information fusion at
decision-making level, to obtain a more accurate sub-health
diagnostic model. Application results show that the method can
significantly improve the accuracy and reliability of the vehicle
door sub-health diagnosis model.

Key words urban rail transit; vehicle; vehicle door; sub-
health fusion diagnosis method; D-S evidence theory
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Tab.1 Vehicle door sub-health status
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Fig.1 Vehicle door motor data curve of normal opening-

closing process
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Tab.2 Door controller I/O signals
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Fig.2 Door movement stage division
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Fig.3 Vehicle door sub-health diagnosis model based on
D-S evidence theory
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Tab.3 Vehicle door sub-health status recognition

framework
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Tab.4 K-means clustering diagnosis results of door

controller I/O signals
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Tab.5 Bayesian diagnosis results of door controller

/0 signals
MASE  SCBRTEREEA ISR SR %
1 f) f, 100. 00
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3 fy £y fs \fy 33.00
4 f, f1o 31.80
5 fs fy 5.1 33.00
6 fe fy . fs £y 0
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8 fy fy 63.63
9 fy fy 50.00
10 fio fio 68.18
11 fiy fy f5 33.00
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Tab.6 BPA calculation results based on K-means clustering
AR A R YT 1 B AR R
AR - -
f, f, 3 £, fs f f; fy fy fio fi

1 0.2825 0.084 7 0.098 9 0.093 9 0.174 4 0.107 3 0.038 1 0.080 5 0.019 8 0 0.019 8
2 0.1552 0.2910 0.1746 0.0524 0.0970 0.0582 0.0369 0.0349 0.0495 0.0155 0.034 9
3 0.107 3 0.203 9 0.3433 0.077 3 0.064 4 0.0215 0.061 2 0.017 2 0.0515 0.016 1 0.036 5
4 0.1370 0.045 7 0.1370 0.237 6 0.114 2 0.1370 0.041 1 0.068 5 0.029 7 0.019 4 0.0320
5 0.176 1 0.0618 0.0412 0.1030 0.2678 0.1648 0.1030 0.0824 0 0 0

6 0.140 5 0.052 7 0 0.166 8 0.175 6 0.263 4 0.059 7 0.116 8 0.0105 0.014 0 0

7 0.042 1 0.044 4 0.044 4 0.0199 0.163 6 0.084 1 0.387 2 0.093 5 0.052 6 0.016 4 0.042 1
8 0.148 3 0.044 6 0.042 4 0.094 8 0.156 1 0.140 5 0.066 9 0.2330 0.046 8 0 0.026 8
9 0.0210 0.1496 0.1496 0.0197 0 0 0.0709  0.017 1 0.3150 0.0210 0.2362
10 0.026 6 0.032 8 0.086 1 0.194 7 0 0.038 9 0.069 7 0.034 8 0.065 6 0.450 8 0
11 0.062 5 0.056 5 0.056 5 0.019 3 0.020 8 0.017 9 0.084 8 0.016 4 0.254 5 0.023 8 0.386 9
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Tab.7 BPA calculation results based on naive Bayes
AN TR A HE S AL T (i LA
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f, f, f; f, fs f f; fy fy fio fi

1 0.9525 0 0 0.008 3 0 0 0.016 10 0.022 30 0.000 2 0.000 5 0

2 0.0001 0.19690 0.21010 O 0.210 10 0.17210 O 0 0 0 0.210 10

3 0 0.20430 0.21810 0 0.218 10 0.14150 0 0 0 0 0.218 10
4 0.0034 0 0 0.5112 0 0 0.224 00 0.001 30 0.7410 0.1859 0

5 0 0.184 90 0.21780 0 0.21780 0.16180 0 0 0 0 0.217 80
6 0 0.18150 0.21360 0.0017 0.21360 0.17540 0.00005 O 0 0 0.213 60
7 0.0175 O 0 0.2612 O 0 0.30560 0.009 10 0.2221 0.1845 0

8 0.0155 0.00002 O 0.0022 0 0 0.004 30 0.967 50 0.001 1 0.009 4 0

9 0.0032 0.00008 0.00008 0.4280 0.00008 0.00002 0.18530 0.00064 0.7283 0.0394  0.000 08
10 0.0001 O 0 0.1343 0 0 0.216 10 0.001 60 0.026 8 0.6210 0

11 0 0.200 10 0.21370 O 0.21370 0.15870 O 0 0 0 0.213 70
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Tab.8 Distribution results of fusion diagnosis basic probabilities
SRR A
MR : : % : ; ;| : i : " : L Wiss R
1 0.9888 0 0 0.0024 0 0 0.0024 0.0064 0.0006 0 0 f,
2 0.0008 0.4012 0.3246 O 0.1771 0.0410 O 0 0 0 0.056 1 f,
3 0 0.2942 0.5290 0 0.0992 0.0214 0 0 0 0 0.056 2 f,
4 0.0038 O 0 0.8829 0 0 0.0579 0.0002 0.0129 0.0423 0 f,
5 0 0.1416 0.1335 O 0.4567 0.2682 0 0 0 0 0 fs
6 0 0.0001 0.1056 0.0030 0.4142 0.4757 0.0004 0 0 0 0 f,
7 0.0061 0 0 0.0342 0 0 0.8213 0.0043 0.1090 0.0250 0 £,
8 0.0083 0.0007 0.0002 0.0008 0.0006 0.0005 0.0018 0.9880 0.0003 0 0.000 1 fy
9 0.0001 0.0002 0.0001 0.0021 O 0 0.0395 0.0006 0.9506 0.0069 0.000 5 fy
10 0.0002 0 0 0.0873 0 0 0.0509 0.0005 0.0030 0.8587 0 f0
11 0 0.1089 0.1162 O 0 0 0 0 0 0 0.774 9 fi
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