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Analysis of the noises of maneuvering vessels and design of systems which
can generate asymptotic noises
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ABSTRACT

The noise characteristics of the submarines and vessels are composed of tonal signals and background noises. Tonal
signals are from the revolution of the motors or engines, and background noises are from the gencration and disappearing
of the bubbles around the vessels. We analyze the noises from maneuvering underwater vessels with ATW algorithm. We
design broadband asymptotic noise generator using Hilbert transform and design the system which can generate asymptotic
noise with sum of generated background noise and synthesized tonal signals. This system can be used as a cheating system
from the torpedo attacks.

Key words : Sonar, DOA, Ambient noise, ATW algorithm
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Fig. 1. Structure of the DOA estimator and the
Beamformer.
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Fig. 2. Flow diagram for the analysis of the emitting
noise.
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Fig. 3. Structure of the emitting noise synthesizer.
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Fig. 4. When the tonal signal is much stronger than the
ambient noise.
(a) the spectrum of the emmiting noise, (b) separated
tonal signal, (c) envelope spectrum of the ambient noise,
(d) the impulse response of the designed filter, (e) the
output spectrum of noise generation filter, (f) the
synthesized spectrum for the emitting noise.
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Fig. 5. When the power of tonal signal and ambient
noise are similar.

(a) the spectrum of the emmiting noise, (b) separated
tonal signal, (c) envelope spectrum of the ambient noise,
(d) the impulse response of the designed filter, (e) the
output spectrum of noise generation filter, (f) the
synthesized spectrum for the emitting noise.
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