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Using sound for Quality Control
Most organizations have at least one skilled maintenance 

person who can step onto the factory floor and sense—
through sight, sound, smell, vibration, and temperature—
the conditions in the factory.  This person can tell in an 

instant that “The feeder on number 2 is hanging up a little 

this morning, so we’d better look at it.” The human senses 

of an experienced person are the best detection systems 

available today.

If a human can hear that something is wrong because the 

sound has changed from it’s normal state, then Norsonic’s 

technology can do the same. A machine running in a 

healthy condition has a known and stable noise spectrum. 

If this spectrum deviates from one or several predefined 
healthy states, this may be an indication of potential errors 

in the machine. In Figure 1 and Figure 2 the spectrogram 

and frequency spectrum from a recording of two different 

air condition (AC) units are shown. In Figure 2 a pre set limit 

is shown in red to indicate the acceptable spectrum for a 

healthy unit. Clearly in this case the faulty unit has much 

more high-frequency content and will not get accepted as 

being within the limits.
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Figure 2: Frequency spectrum of normal and faulty unit. Limits shown in red.

Beamforming for recording of signals
Using acoustic emission as a tool for quality control has 

the disadvantage that it is prone to errors if the recording 

includes much unwanted sounds or background noise. With 

a single microphone there may be difficult to distinguish 
the signal of interest generated by the equipment under 

inspection, from the background noise and noise from 

other sources.

By using beamforming with a microphone array to record 

the acoustic signals, as opposed to a single microphone, 

it is possible to single out a specific listening direction 
while attenuating surrounding noise. This in turn makes 

it possible to listen to a specific part of the machinery 
with one microphone array, which can be placed at an 

appropriate distance from the machinery in question. This 

makes acoustic arrays and beamforming ideal in noisy 

locations, such as plants and factory environments, and 

has a potential to become a powerful monitoring and 

diagnostic tool.

In Figure 3 a screen shot from the acoustic beamforming 

software of a recording of an air condition unit on a 

conveyer belt in a factory is shown. With an ordinary sound 

level meter all the surrounding noise from the different Figure 1: Spectrogram of normal and faulty unit
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Figure 4: Basic architecture of proposed system
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equipment, and voices from factory workers and so on, 

would interfere with the attained frequency spectrum from 

the AC unit. With beamforming however we are able to filter 
out a single direction, and obtain signals only emitted from 

the AC unit under inspection. As seen from the figure, a 
blue circle indicates the main listening direction.

Beamforming system for QC applications
We propose a system for Quality Control (QC) applications 

based on our unique beamforming technology. The system 

will in addition to basic beamforming capabilities also 

include advanced algorithms for automatic detection and 

classification of faulty and healthy states of the equipment 
under inspection. Whenever the system classifies 
something as being faulty, or outside the limits of a healthy 

equipment, a simple error signal or warning is given to the 

operator. This makes it able to quickly pin point a specific 
position on equipment that needs to be looked closer at.

Norsonic’s microphone array system for quality control 

applications has several advantages

- Can work unattended 24/7 and listen for changes and 

anomalies in the acoustic environment

- One or more very directional microphone arrays can be 

installed to cover large areas or several machines

- Advanced signal processing algorithms to automatically 

detect changes from normal state

- Sound energy overlay on live video image to illustrate 

where the anomalies have occurred

- Automatically triggers an alarm and alerts the operator 

whenever equipment is classified as faulty 

Figure 3: Screen shot from acoustic beamforming software recording an AC unit


