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Abstract [ Objective] In contrast to the planned and faulty
maintenance modes commonly used in modern metro vehicles,
condition-based repair can capture the health status and opera-
tion condition of the vehicle system while optimizing mainte-
nance strategies and costs. To realize condition-based repair,
the health status of vehicle system needs to be accurately evalu-
ated. [ Method] Focusing on metro vehicle bogie system as

object, the evaluation method of its health status is studied in-

depth. Based on the hierarchical characteristics of bogie system
composition, with reference to the degree of deterioration,
combining the analytical hierarchy process method and variable
weight theory are combined, to establish the variable weight
fuzzy comprehensive evaluation model of metro vehicle bogie
based on deterioration degree according to using the idea of
fuzzy comprehensive judgment, and the modelling process is
proposed. By evaluating the health status of the selected metro
vehicle bogie system with the health status evaluation indexes,
sample data is obtained and used to train three different artifi-
cial neural networks, namely, BP (back propagation) neural
network , support vector machine and random forest. Then, the
evaluation performance of the three different types of artificial
neural networks is judged with actual test data. [ Result &
Conclusion] The random forest model has the strongest ability
to identify the health status of the metro vehicle bogie system
and realizes the intelligent health assessment of the metro bogie
system.

Key words metro vehicle; bogie; health status evaluation;
variable weight fuzzy synthesis method; artificial neural net-
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Tab.1 Factors for evaluating metro vehicle bogie health
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Tab.2 Weights and deterioration degrees of feature

vectors in bogie system
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Tab.3 Artificial neural network sample data

T uy Up - Ug o Uss Uz TR R
1 0.04 0.12 -+ 0.08 -+ 0.14 0.36 B4t
2 0.59 0.31 -+ 0.94 - 0.51 0.56 PEEw=
64 0.36 0.29 - 0.18 -+ 0.33 0.27 584
65 0.77 0.81 - 0.8 - 0.92 0.53 SH
127 0.89 0.95 -+ 0.20 - 0.92 0.47 [dA
128 0.05 0.15 - 0.03 - 0.23 0.12 it

A B%

TLRRERER SCHK R T7 15 e I ] A A B2 i
MK A 5 I 1) 0 2R G A R B9 32 2 R AR B Hl
(B3R 3 ) B AR HUS AR N T2 R 2%
8 IR

KT BP (S o) A5 4% ) #2228 | Sfg 1] AL AN
BEMLARAR = FIEERL X 128 dREA BRI T2, A
F 32 L IRCEE T W 25 AL 25 R, 25 R an 8T 1 ~
3R,

[
B B
D EE
E ny -
%}%0 8 1*6 2|4 3:2

B/ A
BT BP 22 [ 2 Fiti 2 R

Fig.1 BP neural network prediction results
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Fig.3 Random forest prediction results
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