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Application of DWDM technology in new wavelength

demodulation method
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Abstract: In order to realize the wavelength demodulation of the optical fiber sensor, a 8 channel 50 GHz
dense wavelength division multiplexer was used as the demodulation tool of the fiber Bragg grating
pressure sensor. Taking the center wavelength of each channel as the calibration standard, the optical
power output obtained from each channel was utilized to acquire the envelope of the distribution curve of
the fiber grating reflection spectrum. By using the Gauss polynomial fitting method as peak-seek
algorithm of fiber grating wavelength, the accurate position of the center wavelength of the fiber grating
reflection spectrum was obtained and a simple structure, low cost, all-fiber wavelength demodulation
system was achieved. The experimental results show that the linear fitting degree of the system pressure
and wavelength is 0.996 5, the measured wavelength resolution is 0.3 pm, the maximum reference error is
2.6%, and the measurement accuracy is 0.16 MPa.
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Fig.1 Figure of intensity distribution of the reflected signal on

different channels
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Fig.2 Test system structure diagram of the wavelength demodulation
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Tab.1 Test data of power about DWDM 8 port

Standard

Wave Wave Wave Wave Wave Wave Wave Wave Central
pressure division 1 division 2 division 3 division 4 division 5 division 6 division 7 division 8 a/nm? b/nm wave-
gauge /nW /nW /W /nW /nW W /W W length/nm
/MPa
6.0 0.12 0.13 0.15 4.71 1120 1590 11.82 0.19 -17.1501 53188.9 1550.686
5.7 0.14 0.13 0.28 13.9 2 060 2040 5.26 0.12 -18.0131 55867.01 1550.729
5.4 0.13 0.342 0.423 7 61.65 2 620 680.7 0.325 0.10 -7.68928 23848.42 1550.759
5.1 0.13 0.452 1.24 128.9 2810 580.8 0.294 0.13 -7.63448 23679.45 1550.823
4.8 0.13 0.452 3.24 579.7 4180 201.5 0.338 0.12 -10.3561 32124.3 1550.991
4.5 0.12 0.16 6.43 1590 4210 45.58 0.346 0.14 -12.841 39835.1 1551.091
4.2 0.12 0.15 11.28 2610 2930 3.78 0.25 0.11 -15.6604 48 584.23 1551.178
3.9 0.22 0.41 71.59 3550 831.5 0.3105 0.12 0.10 -9.558 74 29655.86 1551.242
3.6 0.320 0.8277 150.4 4810 658.9 0.27 0.15 0.14 -10.5317 32675.92 1551.310
3.3 0.322 1.88 413.2 3870 292.3 0.28 0.15 0.16 -11.9582 37104.09 1551.403
3.0 0.14 4.81 949.5 3480 49.35 0.353 0.17 0.16 -14.5654 45196.59 1551.508
2.7 0.17 7.72 1320 3150 7.88 0.25 0.16 0.17 -17.1304 53158.06 1551.568
2.4 0.303 22.31 2 360 2 660 1.13 0.21 0.14 0.14 -19.291 59864.86 1551.628
2.1 1.24 173.2 2 660 466.0 0.593 0.23 0.15 0.15 -9.47319 29399.16 1551.703
1.8 2.92 681.8 2280 231.8 0.376 0.15 0.15 0.16 -10.539 32708.66 1551.796
1.5 7.06 1510 1020 75.08 0.350 0.16 0.16 0.15 -10.4931 32567.94 1551.879
1.2 17.00 3160 538.2 10.12 0.23 0.16 0.14 0.14 -11.7285 36405.01 1551.986
0.9 34.24 4180 273.8 1.34 0.22 0.15 0.15 0.10 -12.6469 39257.55 1552.068
0.6 106.3 4370 114.3 0.670 1 0.11 0.17 0.15 0.12 -10.7488 33367.73 1552.157
0.3 385.0 4760 49.46 0.714 0.14 0.16 0.14 0.13 —7.79192 24190.82 1552.302
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Fig.3 Fitting curve of the pressure which is 5.7 MPa
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Tab.2 Results of the experimental test

Pressure test

Pressure gauge  Experimental value Pressure
/MPa wavelength/nm /MPa reference error
3.00 1551.508 2.864 2.3%
5.10 1550.823 5.259 2.6%
1.50 1551.879 1.567 1.1%

2.3 LERSH
SR, Mk TEE N 0.1~0.2 nm
LRGN, 8 AMF I Y R — i R 2~
3AEARLAI0.30W LLE), M AEAR R L5 rh 3% T
LT SEME 2K TE AR 0.26 nm 5 #1415 8 M 1 1Y
IR — BT LA 4 AL RAESN, XT
I e 3 22 100 2 AT i 2 00 DA 3 A5 A (A7
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122 2 (6) AT LAA5 3] 552 56 Hh i 1 I 5 43 FE 3 BA
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