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APPLICATION OF MODERN TOOLS FOR 

NOISE DYNAMIC VISUALIZATION 
 

Abstract: First noise visualization measurement tools 

joined the field of acoustic a few years ago. This 

technology analyses the actual sound scheme, which 

consist of a superposition of different sound sources, 

into a visual sound map. During last year producers 

develop new visualization tools by using different 
principles. These tools are now used in a variety of 

industries and has a growing customer base worldwide. 
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1. INTRODUCTION  
 

Noise visualization tool is taking an 

image of the noise emitting object. At the 

same time are exactly computed by the 

special developed software sound map and 

combines the acoustical and the optical 

images of the sound source. Noise 
visualization tool can extend the time and 

frequency selectivity and add a location-

selective component. With this method the 

sound signal is shown and also a sequence 

of acoustic images can be acquired – 

acoustic films are generated. Nevertheless 

the visualization tools comprises 

traditional analysis methods as well, like 

A-weighting, one-third octave band and 

narrow band analysis. 

With noise visualization tool it can be 

precisely analysed when, where and which 
part is occurring the sound emission. The 

so far used analyses do have an important 

disadvantage as the location of the 

emission is limited or not possible. If the 

sound from several spots of an appliance is 

to be acquired simultaneously, individual 

microphones are required for each reading 

point, and they must be placed very close 

to the object – a time consuming and 

costly method [1]. 

The whole measurement by the noise 

visualization tool and subsequent analyses 

are characterized by: 

 high accuracy, 

 high speed, 

 dynamic operational mode, 

 high effectiveness, 

 transparent result processing 

(coloured acoustic maps, movies, 

records). 

 
 

2. PRINCIPLES OF NOISE 

VISUALIZATION  
 

There are known two most important 

principles and methods for noise 

visualization: 

 beamforming, 

 near field acoustic holography. 

Beamforming is based on a 

conventional delay-and-sum beamforming 
in the time domain. 

Delay-and-sum beamforming can be 

performed in either the time or the 

frequency domain, whereby time domain 

delay-and-sum is done by separately 

delaying each microphone signal, making 

them align before summation and 

normalization. One of the most used 

visualization tool for bearming is called 
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acoustic camera. Acoustic Camera 

currently uses the time domain delay-and-

sum mainly because of the faster 

processing speed and new signal 

processing algorithms [2, 3]. 

 

 

 
Figure 1 - Acoustic camera microphone 

beamforming arrays (sphere, ring, star) 

 
Near field acoustic holography, also 

called NAH, is a technique where the 

microphone array is placed relatively close 

to the sound source – in the near field. It 
provides good results over the entire 

frequency range. Near field acoustic 

holography was introduced in the mid-

eighties, and industrialized in the mid-

nineties. It has by now become a well-

known technique.  

Near-field acoustic holography 

measurements sound pressure by arranging 

several microphones in a rectangular 

planar array. Microphones are regularly 

spaced both horizontally and vertically. 
The sound pressure in the plane is then 

back-propagated to the actual surface of 

the object. The spacing between the 

microphones determines the half-

wavelength of the maximum frequency, 

and the size of the array determines the 

half-wavelength of the minimum 

frequency. The spacing also determines the 

spatial resolution: a coarsely spaced array 

cannot accurately localize sources on the 

fine mechanics of a small object [4]. 

 

 
 

 

 

 

 
Figure 2 - Acoustic camera microphone 

near field arrays 

 

 

3. APPLICATION OF NOISE 

VISUALIZATION TOOLS  

 
The fields of application are as various 

as the world of sound and range from 

measurements in the open field, acoustic 

labs to the use in automation engineering.  

The benefits of the noise visualization 

tools are straightforward: Noise sources 

are visualized, quality problems are 

detected and development times are 
reduced. 

Field of application: 

 localization and identification of 

noise sources, 

 quantitative and qualitative 

analyze of noise sources, 

 diagnostic and control 

measurements of machines, 

 noise records, 

 acoustic video and picture 

records,  

 noise reduction. 
Next figures will present noise 

visualization acoustic pictures made by 

beamforming visualization tool acoustic 

camera. 

Next figure presenst noise emissions 

of crushing machine. Measurements was 

realized by the star array of acoustic 

camera from distance 50 m and exactly 

localized critical part of crushing plant. 
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Figure 3 - Overal noise emission of 

crushing plant 

 
Next figure presents overall noise 

emission of compressor unit. 

Measurements was realized by the ring 

array of acoustic camera from distance 2,5 

m. 

 

 
Figure 4 - Overal  noise emission of 

compressor equipment 

 
Next step of valuation is spectrogram 

creation. From spectrogram was found 

dominant frequencies from 100-500 Hz 

and also in range about 2200 Hz. 

 

 
Figure 5 - Spectrogram 

According this spectrogram was 

created acoustic pictures that presents 

noise emissions in the range of frequencies 

2200 Hz. 

 

 
Figure 6 - Noise emission of compressor 

unit in the range 2200 Hz 

 
Next figures presents noise emission 

of the engine unit of compressor acquired 

by the near field visualization tool from 

distance 30 cm and visualize critical part 

of engine. 

 

 
Figure 7 - Noise emission of engine unit 

 
By the analyzing of acoustic pictures 

and spectrograms was clearly localized 

and identified noise source. Dominant 

noise source is engine of compressor unit 

in the frequency range 100 – 500 Hz. Also 

another sources was found, fan unit part 

with dominant frequencies in range 2200 – 
2300 Hz. 

Based on these methods far more 

detailed research becomes possible. In a 

spectrogram, for example, sounds can be 
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highlighted in the time and frequency 

ranges. The acoustic camera then shows 

the exact origin of this sound. The 

approach can also be made from the other 

end: After selection of a spot on the 

measured object, the sound originating 

from that spot can be reconstructed, 
visualized and broken down into its 

spectral components. It is also possible to 

replay the sound via speakers - any time 

after the measurement is completed [5]. 

Acoustic pictures and videos acquired 

by the noise visualization tools is possible 

also use for quality control and diagnostic 

different machines and equipment which 

are producing noise during their activity.  

The one of measurement results is 

spectrogram. Spectrogram is used to 

generate acoustic photos by studying tonal 
components and to easily realise filtering 

including playback of selected area, so that 

the display/generation of the acoustic 

photo is optimized. 

 

 

5. CONCLUSION 
 

By the use of noise visualization tools 

in field measurements it is possible to 

localize different sources, even with other 

dominating sources present. It is possible 

to cover a large number of measurements 

per day if one makes proper preparations. 

The measurements results from the noise 

visualization tools shows good correlation 

with sound level meter measurements, 
after applying correction. By the use of the 

various new evaluation possibilities such 

as acoustic photo, acoustic movie and 

spectral frames it is quite possible to 

localize noise sources, also when these do 

not really dominate the overall levels. 
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