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INTRODUCTION

Belt conveyors in automated facilities, which 
are used in production lines, during sorting of 
postal items, or on airports, are specific and di-
verse [1]. Reliable operation of these types of 
equipment is a key factor in the efficient opera-
tion of company logistics [2]. Several ways of 
monitoring belt conveyors are described in the 
publications [3, 4]. Monitoring, from the point 
of view of its execution, is quite a difficult pro-
cess. The difficulty lies in the need of monitoring 
several parameters which can be really compli-
cated due to the length of the transport route and 
volume of the monitored data [5÷7]. The issues 
of online monitoring of belt conveyor were also 
described by Molnár et al. [8]. Within their re-
search, benchmarking and evaluation standards, 
which support decision making processes in on-
line monitoring, were considered.

Monitoring and evaluating operation modes 
are needed from the point of view of obtaining 

device status information as well as predicting 
failures that may occur. Currently, the methods 
which can be used to monitor and diagnose con-
veyor belts involve acoustic visualization. The 
advantage of these methods is the ability to moni-
tor the devices remotely without any interference 
in them, sensor mounting, etc. 

Before proposing technical measures to re-
duce noise from machinery and equipment, it is 
necessary to know the frequency spectrum com-
ponents of the sound. Currently, acoustic visu-
alization techniques are clearly one of the ways 
to obtain relevant machines and equipment sta-
tus data. Döbler and Heilmann [9] discussed the 
perspective of using acoustic cameras. Acoustic 
cameras that work on the Beamforming princi-
ple, as well as concepts, techniques, and prob-
lems associated with their use are described in 
works [10÷12].  

Another important step for obtaining infor-
mation from the data measured through acoustic 
cameras is the correct analysis of individual com-
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ponents of mechanical and electrical equipment. 
Such analyses use the various approaches and 
methods discussed in the publications [13÷22].

MATERIALS AND METHODS

The workplace of the post where the mea-
surements were carried out is aimed at sorting 
postal items. A specific description of the work-
place is described in the article [23], which was 
mentioned in the previous issue of the journal and 
preceded this experiment. The acoustic camera 
which consists ring antenna with 48 microphones 
and camera was used for the realization of the 
measurements. This acoustic camera works on 
the beamforming principle, which is a signal pro-
cessing technique used in sensor arrays for direc-

tional signal transmission or reception. The sim-
plest beamforming architecture is described the 
Delay-Sum and is illustrated in Fig. 1. Measure-
ment time record was set at 8 seconds. Data anal-
ysis was realized with the NoiseImage program 
that is designed for processing of measured data. 
The outputs were generated as time sound record, 
spectrum, spectrogram, and sound images.

RESULTS AND DISCUSSION

The measured audio records of selected de-
vices were corrected by the weighting filter A; fre-
quency spectrum and acoustic images were sub-
sequently generated in the NoiseImage software.

Fig. 2 shows the acoustic image of the sorting 
line scanner. Fig. 3 presents the A-weighted fre-

 
Fig. 1. Delay-Sum architecture [24]

 
Fig. 2. The acoustic image with localization of the prevailing sound source
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Fig. 3. A-weighted frequency spectrum

 
Fig. 4. The acoustic image with localization of the prevailing sound source

 
Fig. 5. A-weighted frequency spectrum
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quency spectrum. From the resulting frequency 
spectrum, the sound character of the recorded de-
vice with its typical frequencies, namely 390 Hz, 
530 Hz, and 660 Hz, can be seen. 

Fig. 4 shows the acoustic image of the emit-
ting noise of an electric motor with chain drive 
which serves to drive the transport tubs of the 
sorting line. Fig. 5 presents the A-weighted fre-
quency spectrum. From the resulting frequency 
spectrum, the sound character of the recorded de-
vice with its typical frequencies, namely 390 Hz, 
420 Hz, and 660 Hz, can be seen.

Fig. 6 depicts an acoustic image of the emit-
ted noise by an electric motor with a wedge belt 
which serves to drive the conveyor belt of the sort-
ing line. Fig. 7 shows the A-weighted frequency 

spectrum. From the resulting frequency spectrum, 
the sound character of the recorded device with its 
typical frequencies, namely 340 Hz, 400 Hz, 530 
Hz, 1230 Hz, and 1430 Hz, can be seen.

CONCLUSIONS

The presented work was focused on the solu-
tion of noise sources in the working environment. 
From the point of view of reducing noise at the 
specific post workplace, it is necessary to focus 
mainly on the dominant sources of noise, in this 
case – the electric drives and their transmissions. 
Appropriate ways of reducing the noise levels in 
the workplace can be described as follows:

 
Fig. 6. The acoustic image with localization of the prevailing sound source

 
Fig. 7. A-weighted frequency spectrum
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 • targeted and repeated maintenance of the drive 
components,

 • partial or full coverage of devices with access 
during repairs, maintenance, and revisions.
Other possibilities are to introduce regular 

vibroacoustic measurements in order to quickly 
identify the undesirable phenomena and machine 
and device failures, followed by a report on the 
status of the device. In addition, it is suitable for 
future planning of funds for the maintenance or 
replacement of machinery and device.
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