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Abstract To solve the inaccurate calculation problem caused by the large peak positioning error when the peak-to-peak
(P2P) method is employed to demodulate low-finesse fiber-optic Fabry-Perot (FP) sensors, this paper proposes a P2P and
interference-order positioning joint demodulation algorithm. For this purpose, two peaks are positioned in the reflection
spectrum of the FP sensor, and cavity length is estimated by the conventional P2P method. Then, valley interference
orders are introduced after a valley is positioned to generate a sequence of possible cavity length values corresponding to
different interference orders. Finally, cavity length demodulation is achieved by retrieving the value in the cavity length
sequence closest to the result estimated by the P2P method. To demonstrate the feasibility and superiority of the
algorithm, this study also conducts demodulation simulations and experimental verifications of low-fineness FP sensors
made from single-mode fibers. The experimental demodulation accuracy, better than 2. 3 nm, is much higher than that of
the conventional P2P method. The proposed algorithm can be used to accurately demodulate low-finesse FP sensors with
a cavity length of 55-135 pm.
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Fig. 2 Reflection spectra of FP sensors with different fineness
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Table 1  Simulated cavity length demodulation results for FP

sensors with cavity lengths of 55-135 pm

L/pm Ly /pm ALy, /nm Ly /pm ALy /nm
55 55.0214 21.4 55. 0003 0.3
65 65.0236 23.6 65. 0002 0.2
75 74.9745 25.5 74.9998 0.2
85 85.0359 35.9 84.9998 0.2
95 94.9498 50. 2 95. 0004 0.4
105 104. 9428 57.2 104. 9995 0.5
115 115. 0602 60. 2 114.9996 0.4
125 124.9274 72.6 124.9997 0.3
135 134.9018 98. 2 134.9996 0.4
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