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Switch Machine Gap Edge Detection Algo-
rithm Based on Pixel Quantity Count

DU Sen, ZHANG Shuo, LIANG lJingyuan,
LIU Songhe
Abstract Objective; To address the shortcomings of the

current switch machine gap image detection system on Qingdao
Metro Line 13, an edge detection optimization algorithm based
on quantity counts is proposed to improve the accuracy of gap
detection. Method: Median filtering is used to filter out the
noise in the collected gap image and preserve the edge informa-
tion of the image. Image morphology is used to process the
corrosion, dilation, open operation, and close operation in the
basic algorithm to further optimize the image edges, avoid
blurring or roughness of the image edge contour, and provide
high-quality image samples for subsequent processing. Canny
operator is used to extract the edge features of the gap image,
updating the threshold in real-time by combining dynamic
threshold algorithm. Through the edge detection optimization

algorithm based on quantity counts, the final edge position of

the image is confirmed, thus the gap value is calculated. Result
& Conclusion . After experimental verification, the accuracy of
the image gap optimized by the algorithm is improved by near-
ly 5% , with a significant improvement in accuracy rate.
Therefore, edge detection optimization algorithms based on
quantity counts can reduce the probability of switch machine
gap data alarms caused by inaccurate detection.

Key words metro; switch machine; gap monitoring; dy-

namic threshold; image processing

Author’s address Qingdao Metro Operation Co., Ltd. ,

266400, Qingdao, China

TEZESE B R G b, 38 7 (AR SCEE AT i 2 ZDI9
TURRIL) 2 E E A Ry o 1B A B RORL 6 57 2
A B g R R 5E A B PAT , (] I o 38 22, 7 % kAT
R G R R XA AR AR AT A E
5 AR W R AN S AR, i) 8] 4 g
STER 7 S S 3 W NP ER S T QR 1
BILIGR 1T BRI, T4 S o7 5 Tl 114 Jo i, DR IR, 0 2 i
HLBR RS RS AN -3 B

1 RO HS TERE

ZDJ9 RIFRALAEIE T OL T, 38 2 54 58 il
Ja KA A2 TR i AR AT B MR b P G A
HES G A e 8] BT B BRG] B, Je B A T B LAY
BRI FRRAT— i i 4 7 AR, 73— S S A A A
TERGBR 1T, PR I dfe 1A (L AT 4 S I o 2 s AR
B TR A AL e R Bs s, 7Rk B LR,
ARG A A PR 7 5 5 A T i, DU SRS AT (1 A A R
N BN, A Z RS R O B R AL O 45
F PN 1 R

2 HEHEHBROKNRS

Ik 13 B4R ZXVH-H B RLE O
Kol R G, % R 480 3k P 5 A B 7 1k i il 2
Gt o H MG R AR 2R AR I AR A 45000, SR AR I e 46

- 241 -



A

AR
JF R A
] 8 [0 i 1

A 4 mm+0.5 mm

a) G H a5t

TRER AT

b) B4 K

Bl SEALER O 25k P

Fig.1 Diagram of switch machine notch structure
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Fig.2 Screenshot of gap acquisition image
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Fig.3 Flow chart of gap monitoring algorithm
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Fig.4 Filter results of operator processing of

different templates
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Fig.5 Image binarization processing
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Fig.6 Diagram of image corrosion calculation
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Fig.7 Diagram of image corrosion effect
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Fig.8 Data statistics of edge detection
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Fig. 10  Verification diagram of simulation results
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