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New Anti-Aliasing Filtering Underwater Fiber-Optic Acoustic Sensors

Wang Zefeng Hu Yongming
(College of Photoelectric Science and Engineering, National University of Defense Technology .

Changsha , Hunan 410073, China)

Abstract To improve the high frequency attenuation qualities of the acoustic low-pass filtering underwater fiber-
optic acoustic sensors, a new anti-alaising filtering fiber-optic underwater acoustic sensor with a four-order acoustic
low-pass filter is proposed, which is based on the two-order structure reported previously. The general low frequency
lumped parameters model of the underwater acoustic sensor is constructed based on the theories of electro-acoustic
analogy, and the acoustic performance is predicted by the circuit analysis methods. To test the model and the
theories, a four-order acoustic low-pass filtering fiber-optic underwater acoustic sensor is fabricated and tested in a
standing-wave tube filled with water. Apart from the hight frequency response, the experimental results are well in
agreement with the numerical curve. The measured low frequency response is very flat, and the acoustic sensitivity
is about —140 dB. The measured two resonant frequencies are in well agreement with the corresponding numerical
values, respectively. It is expected that the acoustic low-pass filtering underwater fiber-optic acoustic sensor will
become a new class of sensors used to eliminate the aliasing in the future sonar systems.

Key words fiber optics; fiber-optic sensor; fiber-optic underwater acoustic sensor; acoustic pressure sensitivity;
low-pass filter
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1: four-order acoustic low—pass filter
2: support mandrel 3: polyester layer
4: sensing fibers
6: epoxy encapsulate
8: 3 dB coupler

10: photodetector

5: reference fibers
7: reflecting films
9: laser
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Fig. 1 Schematic diagram of acoustic low-pass filtering

underwater fiber-optic acoustic sensor
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Fig. 2 Acoustic equivalent circuit of the acoustic low-pass
filtering underwater fiber-optic acoustic sensor.

(a) Direct model; (b) simplified model
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Fig. 3 Comparisons of measurement and numerical

acoustic sensitivity frequency response of four-

order acoustic low-pass filtering fiber-optic

hydrophone. (a) d; =1. 0 mm, d, = 1. 8 mm;
(b) di=d,=1.8 mm
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