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Phase Demodulation Method for Non-Periodic Signal in Extrinsic
Fabry-Perot Interferometric Sensor
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* Key Laboratory of Photonic Information Technology, Ministry of Industry and Information Technology,
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Abstract A three-wavelength quadrature phase compensation method for recovering non-periodic dynamic signals in
an extrinsic Fabry-Perot interferometric (EFPI) sensor is proposed. The influence of the direct-current component is
eliminated by using three interferometric signals, and two orthogonal signals are generated by the phase
compensation algorithm to demodulate the signals to be tested. In the experiment, an aperiodic dynamic signal is
loaded on the EFPI sensor, and three laser interferometric methods are used to demodulate the experimental data.
The results show that the proposed method has higher demodulation accuracy, and is suitable for the high
temperature environment with cavity length change and the measurement of non-periodic dynamic signals.

Key words optical communications; fiber optical sensors; extrinsic Fabry-Perot interferometer; non-periodic

signals; phase demodulation
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Fig. 1 Schematic diagram of three wavelength phase compensation demodulation system
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Fig. 2 Theoretical demodulation error when cavity length of EFPI sensor varies in the range of 92.1983-112.1983 pm
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Fig. 3 Experimental results of EFPI sensor with cavity length of 107.8886 ym under aperiodic dynamic signal.
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Table 2 Comparison of three demodulation schemes

Demodulation method Restrictive condition Relative error /%
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