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Continuous Distributed Fiber Strain Location Sensing Based on

Optical Frequency Domain Reflectometry

Liu Kun Feng Bowen Liu Tiegen Jiang Junfeng Du Yang
Institute of Optical Fiber Sensing of Tianjin University, Key Laboratory of Opto—FElectronics Information Technology,

College of Precision Instrument & Opto—FElectronics Engineering, Tianjin University, Tianjin 300072, China

Abstract In the process of the safety text of the large infrastructure, strain is an important parameter which needs
to be mainly detected. In order to measure the distribution of strain accurately, a method which is a continuous
distributed fiber strain measurement sensing based on optical frequency domain reflectometry (OFDR) is presented.
The method is on the basis of the principle of wavelength shifts of Rayleigh scattering and a demodulation algorithm
of wavelength shift based on the movement window cross— correlation in spatial domain is used to gain the
information of continuous distributed strain. The experimental results show that it can realize stable and effective
stain sensing including the size and position in a range of 100 m whose sensing resolution can reach 20 cm.
Compared with other sensing methods, it not only can text the strain quantificationally, gain the spatial information
of the strain distribution, but also achieve a function of strain location.
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Table 1 Results of linear fitting of wavelength shift versus strain of the fiber

Front of the fiber Middle of the fiber End of the fiber
Position of the strain /m 37.6~39.6 54.4~56.4 89.6~91.4
Formula of the linear fitting y=1.227x-2.743 y=1.230x-2.328 y=1.238x-2.206
Sensing sensitivity /(pm/ e ) 1.227 1.230 1.238
Goodness of fitting R* 0.9991 0.9994 0.9992
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