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Abstract The characteristics of the radio-frequency unbalanced Mach-Zehnder interferometer ( RF-UMZI) for
wavelength demodulation of the fiber Bragg grating (FBG) sensors are studied. The final output power loss of this
RF-UMZI due to the incoherent beam loss, insertion loss, and reflection bandwidth of FBG are measured in the
experiment. For a certain amount of sample observations of the intensity with a certain microwave frequency, a
complete method using the maximum RF intensity discrimination for data processing is proposed. The maximum
intensity of each frequency is mapped to obtain the frequency response for notch frequency, and a sensitivity of
0.1692 dB/°C at 119. 96 MHz is obtained. This experiment is of practical reference value in performance
improvement and feasibility study for incoherent light and microwave photonics filter utilizing in fiber sensing.
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Fig. 1 Schematic of the

experimental structure.

(a) Schematic of the proposed MPF sensor
system based on an RF-UMZI; (b) loss

measurement for the 2 km SMF
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Table 1 RF signal intensity with equal time intervals at different temperatures
RF signal intensity /dBm
Sample No.
24.7 °C 30 C 34.4 °C 39.6 C 44,9 C 49.8 C 55.6 C 59.7 C 64.8 C 70.3 C
11 —102.24 —97.19 —106.95 —94.78 —94.41 —96.49 —93.18 —104.54 —92.96 —98.74
12 —101.32 —100.19 —108.03 —99.16 —98.30 —92.48 —92.13 —92.18 —91.61 —92.70
13 —102.36 —97.42  —95.79 —93.20 —93.07 —93.02 —98.18 —91.68 —104.04 —91.24
14 —104.58 —100.12 —96.58 —93.33 —94.52 —96.43 —95.80 —99.53 —95.56 —100.77
15 —100.69 —98.84 —108.65 —99.12 —96.52 —97.08 —92.21 —101.84 —91.86 —105.73
16 —100.92 —98.69 —97.47 —98.32 —93.71 —92.09 —93.69 —102.08 —93.61 —106.30
17 —104.68 —98.13 —95.85 —93.69 —94.41 —93.11 —97.62 —95.57 —102.90 —92.10
18 —101.89 —96.83 —106.62 —93.38 —94.55 —97.44 —93.97 —103.34 —91.90 —92.13
19 —107.97 —98.99 —108.61 —98.63 —93.51 —93.81 —92.59 —105.78 —92.78 —92.74
110 —103.13 —101.78 —94.83 —95.01 —97.35 —91.79 —99.33 —92.62 —102.76 —101.88
111 —101.59 —99.69 —106.03 —93.20 —92.65 —97.12 —92.98 —92.65 —96.78 —106.02
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