Editor's space

ACTIVE NOISE CONTROL (ANC)

Noise is an important consideration in both occupational and
residential environments, with respect to comfort, communication,
health and safety. There are two approaches to controlling acoustic
noise: passive and active. Traditional methods of noise control
incorporate passive techniques such as utilizing sound absorbing
and dampening materials, or placing barriers between the noise
source and observer. These methods however only prove successful
at higher frequencies and while technically possible for lower
frequencies they can become cumbersome, space intrusive and expensive. Passive silencers use
either the concept of impedance change caused by a combination of baffles and tubes to silence
the undesired sound (reactive silencers) or the concept of energy loss caused by sound
propagation in a duct lined with sound-absorbing material to provide the silencing (resistive
silencers). Reactive silencers are commonly used as mufflers on internal combustion engines,
while resistive silencers are used mostly for duct-borne fan noise. These passive silencers are
valued for their high attenuation over a broad frequency range. However, they are relatively large,
costly, and ineffective at low frequencies, making the passive approach to noise reduction often
impractical.

In an effort to overcome these problems, considerable interest has been shown in active
noise control (ANC), also known as noise cancellation, active noise reduction or antinoise. ANC
generally aims at reducing an unwanted and unpleasant sound referred to as the noise. The
general idea is very simple, generating an anti-noise of equal amplitude and opposite phase with
the unwanted sound. The ANC system contains a set of sensors that monitor the noise and a set
of control sensors that monitor system response and which may be the same.

Modern ANC is achieved through the use of a computer, which analyzes the waveform of
the background aural or nonaural noise, then generates a signal reversed waveform to cancel it
out by interference. This waveform has identical or directly proportional amplitude to the waveform
of the original noise, but its signal is inverted. The advent of modern digital signal processing
hardware and software has allowed the electronic controller, which filters the sensor signals to
generate drive signals for the actuators.

The first patents for a ANC system was granted by H.Coanda (French Patent, No.722274,
1932) and by Paul Lueg (U.S. Patent, No. 2043416, 1936) proposing the cancelling of sinusoidal
tones in ducts using a loudspeaker.

Applications of the ANC can be 1-dimensional or 3-dimensional, depending on the type of
zone to protect. Protection of a 1-dimension zone is easier and requires only one or two
microphones and speakers to be effective. Several commercial applications have been successful:
active mufflers, the control of noise in air conditioning ducts etc. Protection of a 3-dimension zone
requires many microphones and speakers, making it less cost-effective. Each of the speakers
tends to interfere with nearby speakers, reducing the system's overall performance. Noise
reduction is more easily achieved with a single listener remaining stationary in a three-dimensional
space but if there are multiple listeners or if the single listener moves throughout the space then
the noise reduction challenge is made much more difficult.

In present, many ANC systems are successfully implemented.
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