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Pantograph arc recognition method based on SOA-SVM

Li Bin Lou Jing Du Diansong

(Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China)

Abstract: As the important part of traction power supply system, pantograph and catenary are related to the safety and stability of high-
speed train. It is of great significance to identify pantograph arc as soon as possible. By calculating the "Z" friction rate which is more
in line with the actual train operation, the running speed, contact pressure and contact current during train operation are adjusted in
single variable to simulate the pantograph arc experiment under four different working conditions. Based on the experimental data, the
features of pantograph catenary current are compared and analyzed by D-score at first, and the arc identification features and their
significant identification intervals are selected. At the same time, a method for finding the suitable number of samples containing
sufficient feature information is designed. Finally, seagull optimization algorithm is used to optimize support vector machine to model and
identify pantograph arc. The test results and comparative analysis show that SOA-SVM can quickly and effectively model and identify
pantograph catenary arc with an average recognition level of 98. 5% and an overall recognition level of more than 97%.
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Fig. 1 Pantograph arc experimental simulator
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Table 1 Experimental conditions

A0 BAFIE/ (km-h7h) R JI/N AT/ A
1 100 50 85
2 120 50 85
3 100 70 85
4 100 50 105
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Fig.2  Original waveform of pantograph current
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Fig.3 Pantograph current waveform after denoising
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Fig.4 D-score of eigenvalue vector for group 1
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WX LGIE 4 5 5 A] UL, £ REAETE 40 P 5 28 0 1)
PP ORI A — S, o 5 X H 3 14 O 25 i R DA e
DA 2R 50 ) LU LA R AE A P4 (A 5 i ] 173
A R I 25 [ At R 3 DX T () pPA RO o o i3 A
U, A SCRE ] 173 JEI O 25 D EE DL R W R EAE N
AWANGER S8 RV S
2.4 BHEAER

TE SVM 1)) i B FRIEREAS (1 45 22 56 % iR
SRS fy g ST R 2 T S B AR A B i o G
IR B2 [ A A AR 5 I 22, s il A i
HOREAEICR , TUA AR AR 23 52 Wi R 5 320 55 04 0 K] DA T i
S PHAERIA AT FEE TR, XF b, AR SC ST e sE B
UEAIREAS E PR, FH LA 2% 2.3 715 BT e R AF 76 N ] 1Y
FEAKICR T BTSRRI BN e 51k

FEAE TR AR 6 FrR , ) FH A% 48 2 3803 ((grid
search , GS ) X F AU (R A J'é T S 4004 & I il sk HAE
ISR b AR ; IR, 361 B F- e S 501738 XLBRHIE
FRIESRHIE R I, 8 i 5 A0 P B AR I g ik
PHIZE SR i 22 AR A 3 A B T e Gl il
GRREARCR I R B, B XS BT AR AR AT VR DAL
1 A, B HCIE SR AR Y A5 1) I 2R 4 5 B0 IR 42 e 9 8
2 A SRR 10 (fold) , BEE L IE AN R <
3% I RFIEREA E A & & 7 R

AR T IR BT, 76 B E S A ME R R IR AR R
B2 R 7K B TR RS, 58 S A F0 45 1 235 % A0 Bt A A A AR o
H 100 i3 = 500 FIR H 92. 1% K = 98. 6%, HIL
AT UL B AR A 3 N BT SVM X T e R AE S
T 57 M2 2 - R A B9 A AT REE 5 5 LR s AR 4
M2 A B A MUBOK R 2N BTR 2.3 15 BTk R4k
HAE&NIERBINER

K6 HEASERTTE
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Table 2 Pantograph arc recognition results of each group
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