A Study on the Performance Improvement of
the Synthetic Aperture Sonar Technique in

Frequency Domain
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ABSTRACT

Uniform Liner Arrays (ULA) are widely used in underwater
to measure the spatial field of propagating acoustic waves.
Employing conventional beamforming techniques, the angular
resolution and the signal gain are proportional to the ratio of
aperture length to signal wavelength. In many ocean
environments, however, the signal coherence may exceed the
length of a long array, the resolution being limited then by its
physical size and stability. In sonar systems, high bearing
resolution become more important and more difficult to achieve
as the frequency regime is made lower performance of arrays in
order to increase the detection range. Because increased low-
frequency bearing resolution means longer arrays, it 1S not
practical to increase the physical length of line arrays in order to
match the coherence length of signals. An approach in these
cases is to employ coherent synthesis of subaperture, so-called
Synthetic Aperture Sonar (SAS) technique.

This thesis presents the method of noise suppression to



improve performance of SAS technique by using frequency
averaging of several short time data. In the result, the array gain
is suppressed range from 1.7dB to 9.5 dB when the proposed
method is adopted.

The organization of this thesis are as follows. Chapter II
introduces the principle of beamforming between Uniform Liner
Arrays and Synthetic Aperture Sonar technique. Chapter III
explains Synthetic Aperture Sonar technique detailed. In chapter
IV, the method of Synthetic Aperture Sonar technique and
proposed method are compared in aspect to noise suppression.

Finally, chapter V concludes this thesis.
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FFTSA (Fast Fourier Transform Synthetic Aperture)
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(a) 4 sec. Data average, (b) 8 sec. Data average
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