366 H1H HLT I B 5 (AR 4R Vol. 36 No. 1
- 188 - JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2022 4F 1 A

DOLI: 10. 13382/j. jemi. B2104280

EF GAF-CNN 5 M IMIR B 5 iE w5

& K BEF
(LT TREARKEA GRM TR #7558  125105)

& BT e R B A R e A S I S RS G E, R TS W E, B — R T S0 g R BA
PSR /22533 (GASF / GADF) ., B AR 52 BtR 25 09 HL A -5 AN IR] , HEBs 1] e 27 4 1 T8 A 9 PV AR ] ik (s A5 341
WHEFE AT U F R 804328, RSN 5 M B, b7 T 5 AUREISAE RIS W2 i se s, A 8 R & TS &R
S L IR TR 5 S B4 B0 A L TR RS 43 I R A2 RS AR A2 DR o SE R e 28 O 4%, SR B I U
{55, AT/ 7 ( GAF) RS AT WU /R T B A0 22 M 4% (CNN) Xt 5 190 L AR H B Tl R A AE 4R BRI I, S I 46 R 3
T I T AN TRV St T VT 00 5 0 b Sk G AT PR T e 28 Ak 9% T Ry 5 ) b, A o 0 8t — o JEL I

LR WS R T s B A1 37 R 2 R 45

hESES: TMS01 XHERIRAG: A ERREFRS LR, 470.4027

Research on recognition method of pantograph arc based on GAF-CNN

Li Bin  Yan Junyu

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

Abstract: Since the catenary of high-speed railway will produce pantograph arc, it is harmful to pantograph system, in order to reduce
pantograph damage. A current time series coding technology, namely, the Gram angle summation/differential field ( GASF/GADF) is
proposed. Because the current signals of different current receiving states are different, the images formed by their time series coding are
also different, which makes computer vision technology can be used for time series classification to identify pantograph arcs. A total of
five groups of pantograph receiving experiments were carried out under different conditions to measure the current data in pantograph
system under different conditions, and the current data obtained from pantograph experiments were divided into normal receiving state
and arc receiving state. By constructing a neural network and extracting the arc current signal, it visually demonstrates the abstract
feature extraction of the CNN from the arch-net arc data in the form of a Gram angle field ( GAF) image. The experimental results show
that the method in this paper can accurately identify pantograph and network arcs under different conditions, avoiding the problem of
video image background changes, and provides an idea for pantograph and network arc fault identification.
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Table 1 Slide and contact wire physical parameters
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Table 2 Experimental Conditions
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2 70 50 50
3 70 110 50
4 30 110 50
5 70 110 150
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Loss curve

different experimental conditions
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