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Experimental Research on Interferometric Fiber-Optic Sensing System

with Polarization Diversity Receiver
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Abstract Aiming at polarization-induced signal fading phenomenon generally existing in interferometric fiber-optic
sensor. the principle of polarization diversity receiver (PDR) is theoretically introduced and demonstrated by
simulation. Experimental sensing system of fiber-optic Michelson interferometer based on phase generated carrier
(PGC) is designed and set up. An all-fiber tri-cell polarization diversity receiver is designed to receive the signal from
the sensing system. The demodulated signal is in good accordance with the simulation signal produced by a
piezoelectric phase modulator in one arm of the interferometer. The fringe visibilities obtained from the three output-
channels of PDR are observed with the polarization state of the interferometer changed by twisting the fiber of the
interferometer. The relationship of the signal stability, self-noise of the system, and fringe visibility are obtained.
The results show that polarization-induced signal fading can be inhibited by selecting an output-channel of PDR with
the fringe visibility higher than 0.5.

Key words fiber optics; polarization diversity receiver; fiber-optic interferometer; visibility; polarization-induced
fading
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Fig. 1 Schematic diagram of tri-polarizer polarization

diversity receiver
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Fig. 2 Visibilities of the three-channel versus different polariztion states by simulation
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Fig. 3 Schematic diagram of experimental setup
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Table 1 Experimental visibilities of the three-channel

versus different polariztion state

Polariztion states of the interferometer

Visibility A B c D E P
ki 0.96 0.99 0.75 1.00 0.94 0.20
ks, 0.98 0.99 0.91 0.99 0.42 0.89
ks 0.50 0.28 0.22 0.38 0.67 0.96
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Fig. 4 Results of demodulated signal with different visibility
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Fig. 5 Amplitude fluctuation of the demodulated

signals from the three-channel
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Fig. 6 Signal amplitude fluctuation versus visibility
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Fig. 7 Self-noise versus visibility
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