ATLBER NG E B HEAMNARES ML

A

HES

2 3 3
T &

(1. b PUBSSES I A S RO L T 2, 201804, [ifF; 2. [F]TF R 2452z iy TREEBE
201804, Fifg; 3. R ERHLRA A R R, 200070, 13 /55 —1E# , T05AE)

W E AhaeRtagtEXFENRER 5T
BBt S [ R, 45 A B d B B TR R 32, AT T B B B Y
wEER L EE T ok EL 7k, RAEAME T %
B EVAEA BT AT B K B B B e R AR T
R T T 3%, DA 52 I % BT 3 8 SR OBk % B e T A 3 By
T BT, DLEE S oy £ 0, B R AT
HHM, RIe 2 RE Y F EXF R BB X B R R Y
N B AR A R M, TR R S A B E A B R
B AT TN, SRt v B v R E A, R A e
G0y RO AR

KR P, BERS; MAVBETHREER K
Al MM ek B

mESES U284.2;U0284.92

DOI:10. 16037/j. 1007 - 869x. 2022. 07. 006

Research on Data-driven Methods of Fault
Prediction and Early Warning for Track
Circuits

JI Yuqing, OU Dongxiu, LI Yongyan

Abstract In view of the problems of low efficiency and un-
timely maintenance of the conventional maintenance mode of
the track circuit, combined with the working principle of the
track circuit, the failure mode of track circuit is analyzed, and
the diagnosis method of the 'red band’ fault is proposed. Using
the stochastic gradient descent logistic regression model, a da-
ta-driven track circuit fault intelligent prediction and early-
warning method is established to realize the prediction and ear-
ly-warning of monitored data with increasing or decreasing
trends. Taking certain track circuit in certain station as an ex-
ample, this method is used to predict the trend. Experiments
show that the method has strong applicability to different track
sections and different monitoring variables and can simultane-
ously predict the future numerical changes of multiple monitor-
ing variables, realizing the fault early-warning of track circuit,

thereby improving the timeliness and efficiency of track circuit
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maintenance.
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Tab.1 Corresponding relationship between the performance of 'red band’ fault and the changes of each
monitoring variable of the ZPW-2000A track circuit
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Fig.3 Comparison between the predicted values and the actual values of different monitoring variables

using the SGD logistic regression model
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Tab.2 Predicted voltage values of 8 monitoring variables in each adjustment state after starting trend prediction

R Eomorgkst W& ERA EHuh ANRLA N AN CRTTARSE /NG L (R AR

L/ V B/ V HE/mV  HJE/mV BE/mV o HE/mV [ XEBHZREE) /mV X BEZ L ) /mV
o544 A 83.65 6.78 1089.94  449.75 150.33 144. 86 253.92 147.20
545 4~ 83.55 6.79 1093.72 450.99 150.92 145.60 254.42 147.18
546 > 83.55 6.76 1 088.51 448.83 151.68 146.01 254.73 147.25
547 A4 83.55 6.77 1 093.36 451.12 152.96 146.24 254.98 147.31
5 48 4~ 83.35 6.76 1 097.27 452.62 152.99 146.95 255.44 147.61
549 4~ 83.28 6.77 1 103.56 450.11 152.84 147.26 255.53 147.65
%550 > 83.31 6.77 1 109.99 448.61 152.90 147.45 255.48 147.59
R - FRAE 180. 00 8.90 1 100. 00 680. 00 163.00 156.00 275.00 220.00
R FR{E 50.00 4.20 535.00 300. 00 133.00 131.00 200. 00 115.00
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