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Experimental Investigations on Anti-Aliasing Properties of
Acoustic Low-Pass Filtering Fiber-Optic Hydrophones
Based on Phase Generate Carrier Demodulation

Wang Zefeng Hu Yongming Meng Zhou Luo Hong Ni Ming
(College of Photoelectric Science and Engineering, National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract Experimental investigations on anti-aliasing properties of acoustic low-pass filtering fiber-optic
hydrophones are reported. Acoustic low-pass filtering fiber-optic hydrophones is a novel kind of fiber-optic sensors,
which is proposed to eliminate the aliasing in fiber-optic hydrophone arrays. Theoretical and experimental results
show that it has good acoustic low-pass filtering properties, and can restrain the high frequency interference
strongly. Effects of high freqeuncy interference on demodulation results of fiber-optic hydrophones without acoustic
filter and anti-aliasing properties of fiber-optic hydrophones with acoustic filter are studied experimentally. Results
show that fiber-optic hydrophones without filter cannot work normally when the high frequency interference is
strong. while the acoustic low-pass filtering fiber-optic hydrophones still work well. The demodulation results of
acoustic low-pass filtering fiber-optic hydrophone are in good agreement with the results without interference, and
the correlation coefficient of the demodulation acoustic signals is higher than 0.99. Acoustic low-pass filtering fiber-
optic hydrophones provide an effective solution to the aliasing existing in modern photoelectric sonar systems.

Key words fiber optics; fiber-optic sensor; fiber-optic hydrophone; acoustic pressure phase sensitivity; acoustic
filter
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Fig. 1 Fiber-optic hydrophones used in experiments. (a)

schematic diagram; (b) photograph; (c¢) acoustic
equivalent circuit; (d) sensitivity frequency
responses
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Fig. 2 Schematic diagram of the experimental setup
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Fig. 4 Demodulation results comparison of fiber-optic hydrophone with and without acoustic filter with strong interference.
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