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Abstract: The measurement of contact wire wear in electric railways is one of the key test parameters
to increase speed and maintain safety in electric railways. Wear caused by continuous interaction between
pantographs and contact wires has a negative effect on current collection quality and severely damaged

contact wires might cause hazardous accidents. This paper introduces a non-contact optical-based contact
wire wear measuring system that will replace conventional wear detecting methods conducted by
maintenance vehicles or workers. The system is implemented by high-speed cameras that can collect
images of contact wires during vehicle operation, a laser used to create images profile of the contact wire

surface, and a computer used to process the collected images. The proposed system is designed to assist
maintenance of overhead contact lines by creating geometrically plotted images of contact wires to detect
contact wire wear during operation on conventional lines or high-speed lines.
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Fig. 1. Scheme of contact wire wear detection system.
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Fig. 2. Image of contact wire acquired from high-speed

camera.
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Fig. 3. Model of contact wire of catenary.
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Fig. 4. Process of detecting contact wire wear.
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Upper " Fig. 6. Line scanning and binarization.
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Fig. 5. Acquisition of contact wire image.
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Fig. 8. Calculating contact wire surface considering laser

scattering.
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Fig 9. Stablization of detected contact wire profile.
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Fig. 10. Model of circular wire.
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Fig 11. Contact wire with 0.8 mm wear.
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Fig 12. Permitted distance between contact wire and

camera.
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