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SounD MASKING Versus noise CANCELLATION



Sound masking is the addition of a random sound that covers up (masks) other sounds.  It does not alter the sound to be covered up; it merely hides it.  Household aerosols work in a similar way; they desensitize the nose so other odors are not detected (masked).  They do not remove the odor to be covered up.  Many police and doctor’s offices have “one-way windows”.  The persons on the brighter side of the window cannot see those on the dimmer side because of the high reflectance of the window.  The persons on the dimmer side are invisible (masked).  Fountains in shopping malls or open office buildings provide sound masking when the water spray hits the water surface.  Commercial sound masking systems provide sound masking through loudspeakers placed in hidden locations, such as above a suspended ceiling or below a raised floor.   The art and science of sound masking is well developed.  The overall level and the type (spectrum) of the sound is designed to provide speech (and other) privacy with a minimum of sound addition.


Sound cancellation is the addition of one sound to eliminate another.  It alters the other sound by actually canceling it.   A simple way to describe it is to say that at every point where the sound to be eliminated exists, the canceling sound is there and is completely “out-of-phase”, so the addition of the two sound waves produces no sound.  The theory, developed over one hundred years ago, requires complete knowledge at each point on the boundary of a volume.  To eliminate the sound in that volume, the sound impinging on each point must be detected electrically, reversed in polarity at every frequency and transmitted back nearly instantly.  Since the maximum intelligibility of speech is near 2000 Hz, microphones and speakers would have to be placed about every six inches and have a response time less than one-half a millisecond.  Using noise cancellation in an office would be financially and technically impossible.

Since we hear about noise cancellation, there must be some practical use for it.  One of the earliest successful uses was to reduce the tone generated by a ducted air handling fan.  The sound passing down the duct was a low frequency plane wave.  The system had to handle only one frequency. The time coincidence was achieved by placing the speaker downstream from the microphone.  Because it was a plane wave, only one microphone on the duct wall was required.   

A current successful application of noise cancellation is in headphones.  The volume inside the headphone is so small that only one microphone and speaker is needed.  The advent of modern electronics has made the time delay from input to output so short that cancellation is highly effective, mostly at lower frequencies. 

None of these situations apply to increasing privacy in offices, so sound cancellation is not feasible there.  Noise cancellation cannot separate wanted for unwanted sounds.  Sound masking uses distance to accomplish the separation.
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