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Determination of Plane-wave Reflection Coefficient in Underwater
Acoustic Pulse Tube Using Two-dimensional Fourier Filtering
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ABSTRACT: Complex acoustic signals can be formed in a water-filled acoustic pulse tube under some exciting
conditions. It makes difficult to measure plane-wave reflection coefficient with the pulse tube for low frequency
bands. In this study, using COMSOL Multiphysics we show that the tube wall excitation generates complex
acoustic field of nonplanar mode as well as planar one. From such field incident or reflected planar mode can be
decomposed respectively with a modal decomposition method, two-dimensional Fourier filtering. It makes
possible to more accurately determine the plane-wave reflection coefficient of acoustic specimen with time gating.
Keywords: Pulse tube, Mode decomposition, Two-dimensional Fourier filtering, Plane-wave reflection coefficient
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Fig. 1. Finite element modeling for underwater acoustic
pulse tube with COMSOL Multiphysics.
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Fig. 2. Grey scale maps of signals in Step 1 and Step
2 of 2D Fourier filtering when the tube wall is excited.
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Table 1. Comparison of root mean square errors over
3 dB bandwidth of reflection coefficients by three
different methods.

Method Root mean square error
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