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A study on ANC System using feedback control for periodic noise

Takuro Hayashi

Department of Mechanical Engineering

Active noise control approach has been well known as a powerful tool for machinery noise reduction and
the practical applications such as duct systems for air-conditioner or silencers have become popular in
recent years. Most of such applications adopt feedforward control based on LMS algorithm. Feedback
control, on the contrary, has been less used, because it often causes the unstable oscillation called howling.
The author has proposed the new approach of feedback control in which the phase of the loop transfer
function is suitably adjusted so as to avoid the system instability. This paper describes the principle of the

control method and the comparison between the theoretical estimations and experimental results.
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Disturbance D(s): External periodic noise ) )
Control variable:

+ Ee) Periodic noise radiated
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PC Speaker and sound

propagation in air

Fig.1 Block diagram of the proposed ANC system in which the FIR filter is used
for system stability
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Fig.5 Loop transfer function of FIR filter and time delay through PC
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Fig.6 Loop transfer function where the frequency of the FIR filter is set at 200Hz
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Fig.7 Coefficient of the FIR filter Fig.8 Comparison of the sound pressure
in the case of 200Hz levels at 200Hz with and without control
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Fig.9 Loop transfer function where the frequency of the FIR filter is set at 400Hz
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