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Advanced Railway Monitoring System
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An advanced Fiber Bragg Gratings (FBGs) sensing systems for railway condition-monitoring
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Fiber Bragg Grating Sensor
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Railway monitoring system on
computer screen
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Sampling rate up to 1,000 Hz
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Set-up of many FBGs for measuring different parameters of a train connected with a single sensor
system with one FBG interrogator

PolyU has developed an Advanced Railway Monitoring System which
uses the FBGs optical technology for sensing multiple points with a
single optical fiber that can span 100km, realizes long-distance, real-
time and multifunctional sensing. This advanced technology embeds
hundreds of these micro sensors onto one single continuous optical
fiber to provide just-in-time maintenance, and reduce the cost of
maintenance and service downtime, as compared to conventional

system which requires complex wiring.

By incorporating literally thousands of FBG sensors along railway
tracks and trains, the system will have its own network of “optical
sensory nerves”. Whenever the train wheels pass over rail locations
fitted with FBG sensors, these advanced sensors will detect any shift
in the wavelength signals, pinpointing large vibration locations,
derailment risk or wheel/bearing failure on the train, or any other
defects. The collected data can be analyzed continually on computers
online, giving engineers immediate knowledge of the “health status”
of both the train and tracks. The precision of the system enables a

safer, more reliable and efficient railway network.

Principal Investigators
Prof. Siu-lau HO, Prof. Hwa-yaw TAM, Prof. Siu-wing OR
Department of Electrical Engineering
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Patent Application No: 6,208,787 (US), 6,396,855 (US)
YPECIAl FEATUTES and Advaniages
Immune to EMI interference and non-corrosive
Small size, light weight
Safe to use in hazardous and flammable environment
Simple cabling and capable of multiplexing
Multifunctional — one system measure different types of measurands
Wavelength-encoded sensing information, giving referencing capability

Reflective sensors that provide inherent redundancy and thus enhance
system reliability

AppliIcations
Measure and identify unacceptably high vibrations in rail tracks and trains,
axle counting, temperature variations of various critical components of train
wagons to ensure proper operations, prevent derailments and consequently
provide alert of problems affecting train service, travel times and safety

This system is applied on several rail lines in Hong Kong, the Beijing-

Shanghai High-Speed Rail, and Taiwan and India rails

AWAras
Third Prize, The Berthold Leibinger Innovationspreis (Sep 2014)
University Pavilion Outstanding Product Award (2nd class), China International Industry Fair (Nov 2010)
Cold Prize, 12th China International Industry Fair (Nov 2009)
Gold Medal, 37th Interational Exhibition Inventions New Techniques and Products Geneva (Apr 2009)
Special Prize of the Technological University Malek-Ashtar - L.R. Iran (Apr 2009)
Bronze Award, 5th China International Exhibition of Inventions (Sep 2004)
Gold Medal, 32nd International Exhibition Inventions New Techniques and Products Geneva (Apr 2004)
Gold Award, Hong Kong International Invention Expo 2000 (Nov 2000)
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