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Image measurement of edge distance of the crimped overhead wire
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Abstract; Crimped conductor is primarily used in constructing overhead lines, and its edge distance is crucial for ensuring safe operation
and a long service life of the line. To address the limitations of poor reliability and low efficiency in traditional manual measurement, a
novel method based on image processing was proposed. Firstly, the measured area was automatically cropped based on the cumulative
grayscale mutation points of the image and then median filtered. Subsequently, a binary image with continuous edges was obtained based
on the improved Otsu thresholding method. Then, the edges were located twice using morphological processing and the Gaussian curve
fitting method, respectively, and sub-pixel level edge points were obtained. Finally, the upper and lower edge points were fitted using
the least-squares fitting method based on RANSAC to achieve the measurement of crimped edge distance. The simulation test confirmed
that the measurement algorithm produces better results after 10 iterations of RANSAC fitting, with a measurement error of less than
0.1 pixels. The actual wire measurement test results demonstrated that the improved Otsu algorithm is adaptable to changes in light
intensity. Furthermore, when compared to manual measurement, the image measurement method has a maximum relative deviation of
only 1.82%, a 60% increase in repeatable standard deviation, and consumes only 1/10 of the time. The efficient and reliable
measurement of crimping edge distance is realized.
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Fig. 1 Diagram of crimped wire

1.2 REREGFE

SR B U AR S 8 SR I HE R 1, 45 T O ERCR
VG, BEREFLEFERDHERN S 472x3 648 1Y
CMOS TOLARPL HFE R 12 mm BY5E A BE Sk WHFRAT B 1
P~ 300 mmx20 mm [ LED JGURF4 B, # 2 1Y R 4E
A aE 2 pR B R Sl UG A 18]

2 XHABENEEE

2.1 EESZKXEMNIRE

R LR A A, R XK 58 e — KT 6,1
KA CMOS AP F K TE A 3+ 2, T FECRER
B PR T 2 7 LB /DN 3K 23 TR B A6t 25 [a] R AIK Ak



. 238 - S 1[I I IV = 3

38 &

K2 RGEHAWURER

Fig.2 Schematic diagram of system components
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Fig.3  Acquisition of the measured area
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Fig.5 Pixel-level edge localization
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Fig. 6 Diagram of Gaussian curve fitting
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Table 1 Measured edge distance for different curvatures
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Fig.9 Acquired images at different light intensity
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Table 3 Measurement results of the actual edge distance
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