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Table 1 Calibration coefficient of FBG strain sensor sensitivity at 1529 nm
Parameter Value
Sensitivity calibration coefficient/(pmepe™") 1.16 1.15 1.16 1.16 1.16 1.17
Static sensitivity coefficient /(pmepe ") 1.16 1.17 1.17 1.16 1.17 1.16
Matching coefficient 0.996 0.999 0.983 0.965 0.987 0.978

[ B Hb , X4 R 1 547 nm {9 FBG B AR A5 828 847 00 4 Fn 25 96 b B, 75 2] Y R B850 0 A% v R B an ¢ 2.
DAV ASE R B 2 6 7S U B A S ¥ R 1,135 pm/pe, HOAI X RRE 224 0.48%

K2 1547 mmEKWFBC N EHERERFERERY

Table 2 Calibration coefficient of FBG strain sensor sensitivity at 1547 nm

Parameter Value
Sensitivity calibration coefficient/(pmepe™") 1.13 1.13 1.14 1.13 1.14 1.14
Static sensitivity coefficient /(pmepe™") 1.13 1.14 1.14 1.13 1.13 1.13
Matching coefficient 0.996 0.999 0.982 0.963 0.988 0.978
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In-situ Calibration Method of Fiber Grating Strain Sensor Based on
Data Sequence Matching and Statistical Analysis

CAI Jingyi, WU lJieya, ZHAO Chunliu, KANG Juan, GONG Huaping
(Institute of Optoelectronic Technology, China Jiliang University, Hangzhou 310018, China)

Abstract: Strain measurement is an important problem in bridge health assessment. Fiber Bragg grating is a
kind of optical fiber passive components with wavelength modulation effect, and has small volume, high
corrosion resistance, good electrical insulation measurement precision, good stability, short response time,
and the advantages of distributed measurement. Along with the development of technology, optical fiber
Bragg grating sensor for structural health monitoring, space exploration, power system measurement,
medical equipment improvement, and other fields has been widely concerned. However, in the process of
monitoring bridge strain, the sensitivity of FBG strain sensor will decrease due to long—time use. The
resistance strain gauge has the advantages of high precision, good consistency and good repeatability, and
is commonly used as the strain sensor. Therefore, in practical process, the resistance strain gauge can
usually be used as the reference sensor and the FIBER Bragg grating strain sensor as the sensor to be
calibrated. Therefore, an in—situ calibration method is proposed for the accuracy of fiber Bragg grating
strain sensor in measuring bridge structural strain. The resistance strain gauge was used as the reference
sensor, and the FIBER Bragg grating strain sensor was used as the sensor to be calibrated. The
temperature was kept unchanged to avoid the wavelength drift of the fiber Bragg grating strain sensor
caused by temperature change. The cantilever beam with equal strength is used to simulate the bridge
structure, and the weight is used as the excitation source to simulate the loading and unloading process of
the bridge load. By referring to the strain measurement of the response of the sensor and the sensor to be
calibrated, the two sensors are installed in a close position to measure and compare. In the actual bridge
measurement process, due to uncontrollable environmental factors affecting the measurement results,
abnormal jump points appear in the strain output waveform, which can affect the calibration coefficient
generated by the actual data matching results, so it is necessary to remove abnormal jump points. In
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addition, due to the difference in characteristics of different sensors, there is usually data dislocation
between the measured value sequence of the calibrated sensor and the reference value sequence, which
makes it impossible to judge the consistency of the strain response of the sensor. Therefore, based on the
data sequence matching method of dynamic time warping algorithm, the strain data of resistance strain
gauge and fiber grating strain sensor are matched and analyzed, and the data matching rate is above 96 %.
The results show that the method can effectively solve the problem of whether the strain response of the
sensor 1s consistent, and can realize the in-situ calibration of the FIBER Bragg grating strain sensor, and
the in—situ calibration results are basically the same as the static calibration results.

Key words: Fiber Bragg grating; In-—situ calibration; Data sequence matching; Strain sensor; Data
dislocation
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