H21% 5 1 BT Vol. 21 No. 1
202241 1 Software Guide Jan. 2022

BTl B HEE R %W A&

FRAA, AR T 4B TR AT AR

(1. b T k¥ kw853 M TS, Lk 200093;
Q.RFKRF LETHELBLENHAL 24524 EE L5, LiF 201804)

W E LSRN EARBAR, ZLHHNINEFEHRALT RN AREMH, 2HEFRIERG B, Hid
B IBAT P RA 4G EAPAN DA T R R T R R R — AP A R A G AR R e A AR ) AR A ST
69 52 AL B AL AN ok, A A AU S P 0 A M AR P A e AR R N AL B AL R AT
Wk £ E 0K AN @ 8L AR ) B AR B AR A £0d B B IR B AR A A R Gk ) b 3 R
Canny JF F xt #3818 2 B 4% #4746 ) 5 38 33 Ak Hough % #3718 2 3 B4R IR, JF $EAT 2 o B A0 22 3 Al
) P ag R BE AT 5, RRGE A F AR, HA TR F Fe R T AUB AL 4G kAT R I, AL EALE kR
BIFE| B e 4R EAVB AL H AR 0. Imm A A B A F K 91.25%,
KPR AR Hil B AR AR A G A

DOI:10.11907/rjdk.211454 RS (B R AR ) 4R IR 88 (0SID )« =4
HES XS TP301 SERFRIRAD : A N E %S :1672-7800(2022)001-0120-04

Track Switch Fitting Detection Method Based on Machine Vision
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Abstract: With the rapid development of track transportation, the safe and effective track operation is an important guarantee. The emerg-
ing omni—directional intelligent techniques are being used to replace the previous detection performed by manual checks in rail transit op -
eration. A real-time detection method based on the machine vision is improved for the interval spacing between basic rail and sharp rail.
The turnout edge feature can be extracted and the accurate parameter space may be calculated. The approach contains four parts:image
preprocessing, image edge detection, edge extraction,and edge straight line fitting. The preprocessing part uses the grayscale transforma-
tion and grayscale enhancement technology to simply process the image taken by the camera, so that the image edge features are more
prominent. The image edge detection adopts the method based on canny edge detection operator, which can automatically calculate the
threshold. Next, the improved Hough transform extract the switch feature. Finally, the edge fitting is carried out by the least squares
method and convert the gap in the parameter space to complete the switch fitting detection. By comparing manual measurement with the
machine vision method, it is obvious that the machine vision method can achieve 91.25% recall within 0.1mm tolerance.
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Fig. 1 Image preprocessing

B1 EEHLE

(¢) Histogram equalization

(e) B 7 EI L EE

B 1(a)—(d) 2 Fi b B A, 28 (R AL 315 (9 R 2
— I 3 2 PR 5 R A A B AR T 2 AR AR PR )
JE 20 T 1 5 OR B 22 (6] B R O RE o PR AL B R OR BE 8 A
RO D RS ST — 2D AL B A FI D 3R, & BRI K
AR A A N 21O R A TR R R AR . Al
(d) B 7, 38 2o G- Ak B RE 4% o IR W 75 52 o) O 7E — 7
P BE b i e s

2 EEEWRN

2.1 B

MR 10 G 72 0 R T RE 8 0 R b A B B A BB
rf W 2% T 2R 2 TR) B B S S B L R S L A N R
D Canny 31 2% A5 I 55 2005 2 AR G107, 300 % A6 40 3R
W 2 fR .

(R34 PEl {535

H

AR A

TR B ES I e

Fig.2 Steps of Canny edge detection
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Fig. 3 Steps of high threshold calculation
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Fig.4 [Edge detection result
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Fig.5 Region matching process
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Fig. 6 Hough transform result
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Fig.7 Fitting result
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Table 1 Comparison of experimental results
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Table 2 Detection precision result
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