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A Novel Fiber Bragg Grating Sensor for Weak Pressure
Measurement Based on the DGD

PENG Hui, FANG Xiaoli
(Hunan Institute of Information Technology, Changsha 410151, CHN)

Abstract: A novel sensor based on the Differential Group Delay (DGD) of FBG was proposed in
this paper. The evolution of the DGD with respect to pressure was studied theoretically and experi-
mentally. A theoretical model for pressure sensing by use of DGD was built and numerically simula-
tion was also carried out. The experimental pressure sensitivity was 424.2 ps/MPa at 0 MPa to 0.3
MPa. Good agreements between experiment results and numerical simulations could verify the feasibil-

ity of the method.
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Fig.1 Experimental structure diagram of FBG
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Fig.2 Transmitted spectrum of FBG with different pressures
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Fig.3 DGD evolution with different pressures
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Fig.4 The maximum DGD amplitude versus pressure
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Fig.5 Pressure measurement system based on FBG
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Fig.6 Variation of the transmission spectra with pressure
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Tab.1 The experimental maximum DGD under different
pressure
MW Eh/  EAEN B KR/ ELAWE
HR/g MPa FEWE(E /ps ER/g MPa FEVEAE /ps
0 0 77.448 68 1600 0.16 118.570 35
200 0.02 83.244 7 1 800 0.18 126.911 98
400 0.04 85.511 92 2 000 0.2 143.740 04
600 0.06 91.258 75 2 200 0.22 154.973 57
800 0.08 95.313 6 2400 0.24 172.887 42
1 000 0.1 101.488 3 2600 0.26 178.192 55
1200 0.12 105.259 46 2 800 0.28 190.866 89
1400 0.14 115.471 67 3000 0.30 205.371 18
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