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Abstract As a new type of optical fiber sensing technology, the optical f{iber laser sensing system combines the
advantages of fiber sensors of high sensitivity, distributed measurement capability and less susceptible to
electromagnetic interference, with the advantages of fiber lasers of narrow linewidth and high optical signal to noise
ratio, so it is used in measurement and security monitoring in the field of oil, mining, bridges, electricity, aircraft
and so on. The research progress of optical fiber laser sensing system is introduced from two aspects. One is the
optical fiber laser sensing system for the single-parameter measurement, including temperature, strain, refractive
index, current, acoustic wave, wind speed and so on; the other is the optical fiber laser sensing system for the
dual-parameter measurement, which is mainly used to solve the problem of cross sensitivity of temperature and
transverse stress, strain and refractive index.
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Fig. 1 Fiber laser strain sensing system based on fiber acousto-optic tunable filter
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Table 1 Performance parameters of optical fiber strain sensors

Type Bandwidth /nm OSNR /dB Sensitivity /(pm/pe)
Fiber laser strain sensing system based on fiber AOTF 0.05 40 148
FBG strain sensor based on few-mode polymer optical fiber''" 0.17 10 0.71
SI strain sensor based on polarization-maintaining
_ _ 32 0.23
photonic crystal fiber™"]
Single-mode S-tapered fiber MZI strain sensor!'* 17 60
Fiber FPI strain sensor with spheroidal cavity™*! 38 10.3
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|”"=""Ting I: sensing PS-FBG | LD: laser diode; OC: optical coupler;
! ; X _ ! VOA: variable optical attenuator;
— i e ot PS-FBG: phase-shift fiber Bragg gratings;
~ () fiber ESA: electrical spectrum analyser;
EDF: erbium-doped fiber;
§ PD: photodetector
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Fig. 2 Dual-wavelength fiber laser liquid-level sensing system
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Fig. 3 Distributed Bragg reflector fiber laser anemometer
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Fig. 4 Fiber ring laser chemical vapor sensing system based on single-mode-multi-mode-single-mode structure fiber filter
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Fig. 5 Fiber Raman laser strain sensing system based onfour-wave mixing
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Fig. 7 Fiber laser dual-parameter measurement sensing system based on fiber Bragg grating and long period fiber grating
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Fig. 8 Fiber laser dual-parameter measurement sensing system based on tilted fiber Bragg grating
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