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Implementation of an Active Noise Control System for

Improvement of Noise Environment in a merchant ship

Byungdo Lee* - Tae-In Jeon**

Abstract

The acoustic noise in a merchant ship 1s caused by varlous noise sources such
as the sound generated by operating a M/E, generators and pumps. It has not only
the periodical characteristics but also high power in low frequency below S00Hz.
Active noise control technique can be casilv applied to eliminate the acoustic noise
in a ship.

In this thesis, 1t has been studied active method with design technique of
adaptive filter rather than passive method which putting on headphone using sound
absorbing or interceptive materials. Computer simulation and experimental results
show that the proposed active noise control method 1s effective to reduce the
acoustic noise in a specific space like a bedroom. Also, a new method using time
delay neural network theorv to model the secondarv path in active noise control
svstem 18 proposed.

It has been used to model unknown characteristics of the elements which are
composed of analog low pass filter, power amplifier, pre- amplifier, A/D - D/A
converter. Also, the time delav neural network theory is used to compensate the

non- linear characteristics between speaker and microphone in specific  frequency
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band. Moreover, a blind separation algorithm is studied to separate a noise signal
from a sound signal without detail informations of the acoustic signal. It is used as
a preprocessor for an intelligent active noise canceller for which cancels only noise
signals without affecting an original sound signal.
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Fig. 1 The principle of an active noise control
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Fig. 2 Block diagram of feedback ANC
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Fig. 4 Block diagram of secondary-path modeling using time delay neural network
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Fig. 5 Simulation result of secondary-path modeling using time delav
neural network
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Fig. 17 Applied example of systems in a ship
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Fig. 18 Spectrum of the noise and the processed result in a sleeping room
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