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Abstract Rotating machine failures cause major production losses, representing 15–60% of operation 
costs. Predictive maintenance, particularly vibration analysis, is widely used to detect and prevent faults. 
While traditional vibration sensors are effective, their high cost limits broad adoption, especially in cost-
sensitive industries. This study explores the feasibility of micro-electromechanical systems (MEMS)-based 
accelerometers for turbomachinery vibration monitoring. Controlled laboratory tests with a modal exciter 
evaluated MEMS sensor performance, focusing on signal clarity, frequency response, and data acquisition. 
Results were compared to those from an industrial-grade velocity transducer (Bently Nevada 
Seismoprobe). The results show that MEMS accelerometers can provide sufficiently accurate vibration 
measurements, supporting their use as cost-effective alternatives for basic condition monitoring. This study 
highlights the ability of MEMS sensors to deliver acceptable signal quality for practical vibration analysis, 
with implications for their use in broader industrial applications. 
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1. Introduction  

The reliability and efficiency of rotating machinery, particularly turbomachinery, profoundly influence 
industrial operations due to their vital role in energy conversion and production processes. Equipment 
failure in rotating machinery frequently results in substantial operational disruptions, significantly 
increasing maintenance costs and accounting for approximately 15% to 60% of total production expenses. 
To mitigate these impacts, predictive maintenance has emerged as an essential strategy, allowing early 
detection of potential faults, thereby substantially reducing downtime, lowering repair expenditures, and 
improving overall machine availability and operational efficiency [1, 2]. However, implementing such 
maintenance frameworks requires accessible and scalable diagnostic tools, particularly for vibration-based 
monitoring systems. Among predictive maintenance techniques, vibration-based condition monitoring is 
widely recognized as one of the most effective methods for detecting faults in turbomachinery [3]. 

Vibration analysis allows the identification of common issues such as imbalance, misalignment, bearing 
defects, and looseness by interpreting specific frequency signatures and patterns in the vibration data  
[4–6]. Traditional vibration monitoring systems predominantly use piezoelectric accelerometers or other 
high-grade industrial sensors, known for their accuracy and reliability under harsh conditions. However, 
these sensors often involve substantial economic costs, limiting their widespread deployment across 
machinery fleets, particularly within industries sensitive to budget constraints [7, 8]. This economic 
constraint has led to growing interest in low-cost alternatives. Recent advancements in micro-
electromechanical system (MEMS) technology present a viable solution for cost-effective vibration 
monitoring. MEMS accelerometers offer numerous advantages, including low cost, compactness, digital 
compatibility, and suitability for large-scale deployment in wireless sensor networks [9]. Their potential in 
replacing traditional vibration sensors has been explored across diverse industrial applications, ranging 
from rotating machinery diagnostics to structural health monitoring of large-scale infrastructure such as 
wind turbine towers [9–12].  

Extensive research has emphasized the capabilities and practical applications of MEMS accelerometers 
in vibration analysis and diagnostics. For instance, D’Emilia and Natale [13] investigated the accuracy and 
diagnostic reliability of MEMS sensors, confirming their effectiveness for industrial condition monitoring. 
Ye et al. [14] similarly demonstrated MEMS accelerometer efficacy in pavement vibration analysis, 
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expanding their applicability beyond traditional industrial settings. Furthermore, integration with Internet-
of-Things (IoT) systems has enabled remote, real-time monitoring capabilities, enhancing predictive 
maintenance programs and aligning with Industry 4.0 objectives [8]. 

Studies exploring specific industrial scenarios highlight the versatility and effectiveness of MEMS-based 
systems. For example, Aswin et al. [15] implemented an online vibration monitoring system using 3-axis 
MEMS accelerometers, successfully demonstrating their potential for continuous monitoring of rotating 
machinery. Mystkowski et al. [16] designed and evaluated a low-cost vibration-based machine monitoring 
system using MEMS accelerometers to assess the health condition of agricultural machinery, demonstrating 
comparable performance to commercial systems in both time and frequency domain analyses, thereby 
validating its feasibility for cost-effective condition monitoring in agricultural machinery. More comparative 
studies between MEMS and traditional wired sensors have also revealed similar diagnostic capabilities, thus 
validating MEMS sensors as reliable alternatives [17, 18]. Wireless MEMS sensor networks, in particular, 
have gained significant traction for their ability to provide continuous condition monitoring of rotating 
machinery in industrial environments [19]. Additionally, MEMS-based vibration analysis has benefited 
significantly from advanced analytical techniques and algorithms. Approaches such as instantaneous 
spectral entropy have been successfully employed for fault detection in wind turbines [20]. The use of 
domain adaptation techniques in vibration-based diagnostics allows for enhanced fault detection across 
different operational conditions, making MEMS sensors more adaptable for real-world applications [21]. 
Machine learning algorithms, including sparse Bayesian methods and optimal symbolic entropy techniques, 
have further improved fault diagnosis accuracy, enabling timely and informed decision-making in 
predictive maintenance [6, 22–24]. 

This study focuses on evaluating the signal quality and spectral performance of digital MEMS 
accelerometers under controlled vibration conditions. Rather than presenting a complete diagnostic 
framework or reliability testing over time, the aim is to validate the suitability of MEMS sensors for basic 
vibration monitoring tasks. Successful demonstration of MEMS sensor effectiveness could significantly 
enhance the adoption of the sensors in real time vibration diagnostics. Experimental assessments using 
modal exciters and vibration calibrators were performed to measure frequency response, signal clarity, and 
sampling behavior under controlled vibration conditions. The study employs spectral analysis techniques 
to assess signal quality, frequency response, and diagnostic capability. A comparative analysis with 
industrial-grade accelerometers and professional vibration analyzers provides further validation of the 
feasibility of MEMS-based solutions. The findings highlight the potential of MEMS sensors in revolutionizing 
condition monitoring, improving operational efficiency, and reducing maintenance costs across various 
industrial sectors, particularly in the context of low-cost, scalable monitoring solutions. While long-term 
field reliability is beyond the scope of this study, the findings contribute to understanding the conditions 
under which MEMS sensors can serve as viable tools for vibration analysis in industrial settings. 

2. Materials and methods 

2.1. Sensor selection 

Micro-electromechanical system (MEMS) accelerometers were selected to evaluate their effectiveness in 
vibration measurements. An overview of the MEMS accelerometers used for vibration monitoring in recent 
experimental studies is presented in Tab. 1. The most commonly used sensors include accelerometers from 
the ADXL series, ranging from the cheapest ones (ADXL335) to more expensive and sophisticated modules. 
Out of the showcased MEMS accelerometers, three were selected: ADXL355 (a 3-axis digital sensor with 20-
bit resolution), ADXL103 (a single axis analog sensor), and LSM6DSR (an ultra-low-power 3-axis digital 
sensor with 16-bit resolution). ADXL355 was chosen due to its high resolution and low noise density; 
however it is the most expensive of the three sensors. ADXL103 was chosen in order to assess the benefits 
of an analog output, which can offer continuous signal without the need for digital conversion. Lastly, 
LSM6DSR was chosen as an economical 3-axis digital accelerometer with adequate resolution and 
bandwidth for general-purpose vibration monitoring.  

While MEMS sensors offer a cost-effective and compact solution for vibration measurement, their 
parameters are highly sensitive to temperature changes and can drift over time. These factors necessitate 
regular calibration and compensation techniques to achieve reliable results. Although many research 
articles may not emphasize these challenges, they are important considerations when implementing MEMS 
vibration sensors in industrial environments. 
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Table 1. Overview of MEMS accelerometers commonly used for vibration measurements in literature 
(bold text - MEMS accelerometers used for research). 

Sensor Sensitivity 
[mV/g] 

Bandwidth  
[Hz] 

Noise density 
[g/√Hz] Application 

ADXL103 [25] 960 - 1040 0.5 - 2500 110 Diagnosis of friction on an unbalanced rotor 
ADXL1001, 
ADXL1002 [12] 16, 40 22 000, 10 000 4250, 25 Bearing fault diagnosis, condition monitoring  

of electrical motors in the food industry 

ADXL202 [17] 140 - 200 6000 200 Shaft misalignment detection  
in a bearing test rig 

AD22035 [22] 94 - 106 0.5 - 2500 230 Bearing fault diagnosis 

ADXL335 [26, 27] 270 - 330 0.5 - 1600 150 - 300 Tool condition monitoring in turning, 
identification of stator winding insulation faults 

ADXL345 [15] 210  -1650 0.1-3200 2931 Online vibration monitoring system  
for rotating machinery 

ADXL354 [19] 100 - 400 1500 20 Vibration monitoring of a test rotor 

ADXL355 [8, 11] 101 - 4752 1-1000 25 
Measurement of vibrations of a rotating  
paper machine roll, health monitoring  

of wind turbine towers 
ADXL356 [16] 20 - 80 2400 75-110 Vibration measurement for hay rotary tedder 

LSM6DSR [13] 56 - 4503 1.6 - 3334 60 Condition monitoring of a cutting unit and 
mechatronic system test bench 

 
1 Noise density calculated assuming ODR = 100 Hz for ±2g, 10-bit resolution as specified in [28]. 
2 Sensitivity calculated assuming a 20-bit ADC and reference voltage of 1.8V. 
3 Sensitivity calculated assuming a 16-bit ADC and reference voltage of 1.8V. 

For instance, the ADXL355 accelerometer exhibits a sensitivity change due to temperature of ±0.01%/°C 
[28], potentially causing proportional measurement errors if not compensated. Over extended periods, the 
ADXL355 may experience aging effects that contribute to gradual bias drift, with reliability being predicted 
for a 10 year life (including shifts due to temperature cycling, velocity random walk, temperature hysteresis 
etc.) in its datasheet. MEMS sensors are also characterized by cross axis sensitivity, calibration drift 
increasing over the lifetime, and limited dynamic range. Those caveats can be reduced by selecting higher 
grade MEMS sensors (e.g. the ADXL355, characterized by low drift and low noise), but should be 
nonetheless taken into the account when designing a vibration monitoring system to ensure data accuracy 
and long-term stability. Proper sensor selection, environmental compensation, and routine recalibration 
are essential steps to mitigate these issues and maintain reliable performance in demanding industrial 
applications.  

2.2. Experimental setup 

To evaluate the performance and reliability of the MEMS sensors, as well as compare them to commercially 
available industrial-grade sensors, vibro-acoustic measurements using VEB ROBOTRON-
MESSELEKTRONIK model 11077 vibration exciter (Fig. 1) were performed. Subjecting the accelerometers 
to controlled vibrations and comparing their output with the reference signal allows the assessment of the 
ability of the measurement system to be used in monitoring and diagnostics of rotating machinery. 

The vibration level of the shaker can be controlled by adjusting the electric current intensity. The 
measurement system consisted of the vibration shaker, a PL-1402 power amplifier, and an E-MU 0204 
sound card, with the test signal being prepared using the Multitone Analyzer software. The sound card was 
used to capture and digitize the signals generated by analog sensors (with the signal from the digital MEMS 
sensors being saved directly to a SD card) but also to play the test signal itself. The ADXL103 was mounted 
on a custom-designed printed circuit board (PCB) connected to the EMU 0204 audio interface for signal 
digitization and spectral analysis. 
A laboratory-grade Bently Nevada Seismoprobe velocity transducer was used to check the signal quality. 
The sensor is designed to measure absolute vibration and uses moving-coil technology - the output voltage 
is proportional to the vibration velocity. The vibration amplitude was set to be lower than the smallest 
velocity threshold defined in ISO 10816 (VRMS =0.71 mm/s) for every test case in order to evaluate whether 
the sensors can accurately measure small vibrations characteristic for new machine condition. The test 
signals used for all sensors were sine waves with frequencies between 20 Hz and 2 kHz, since the typical 
frequency response of the sensor specifies a good output signal quality for up to 1 kHz.  
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Figure 1. Vibration shaker with the Bently Nevada Seismoprobe transducer. 

2.3. Data processing 

The noise and dynamic performance of each sensor was quantified using two metrics - signal-to-noise-ratio 
(SNR) and total harmonic distortion (THD). Total harmonic distortion is defined as the ratio of the root 
mean square value of all harmonics of a signal to the RMS value of the fundamental frequency, as shown in: 

𝑇𝑇𝑇𝑇𝑇𝑇 =
�𝑉𝑉22 + 𝑉𝑉32 + 𝑉𝑉42 + ⋯+ 𝑉𝑉𝑛𝑛2

𝑉𝑉1
, (1) 

where V1 is the RMS value of the fundamental frequency component, and Vn is the RMS value of the n-th 
harmonic frequency. 
THD can also be determined based on the SINAD (Signal-to-Noise-and-Distortion-Ratio) and SNR values 
according to: 

𝑇𝑇𝑇𝑇𝑇𝑇 = −10 log10(10−
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆
10 − 10−

𝑆𝑆𝑆𝑆𝑆𝑆
10 ), (2) 

while SNR is defined as the ratio of the power of a signal to the power of background noise. It quantifies the 
quality of a signal by comparing its strength to the level of unwanted noise, as seen in: 

𝑆𝑆𝑆𝑆𝑆𝑆 = 10 log10
𝑃𝑃𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛

, (3) 

where Psignal is the average power of the signal, and Pnoise is the average power of background noise.  
SINAD is defined as the ratio of the power of the fundamental signal to the combined power of noise plus 
all harmonic distortion components: 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 10 log10
𝑃𝑃𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 + 𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 + 𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
, (4) 

where Pdistortion is the average power the distortion component.  
In the case of the Bently Nevada Seismoprobe velocity sensor and ADXL103, the THD and SNR values 

were acquired directly during the measurements using Multitone Analyzer software. In the case of ADXL355 
and LSM6DSR, the THD and SNR values were calculated analytically based on the time-domain signal by 
applying Fourier analysis to extract harmonic components and noise levels. 

3. Results 

The THD and SNR values, presented as a function of signal frequency, are presented in Fig. 2 and Fig. 3, 
respectively. Overall, ADXL355 provides the best output signal quality of all the tested MEMS sensors when 
taking THD and SNR values into account. The ADXL355 sensor reaches THD values comparable to the ones 



 

5 of 8 

Vibrations in Physical Systems, 2025, 36(2), 2025210 DOI: 10.21008/j.0860-6897.2025.2.10 

in the Bently Nevada Seismoprobe output signal (reaching lower values than the velocity transducer signal 
at frequencies over 100 Hz). 

 

Figure 2. Comparison of THD values as a function of signal frequency for all tested sensors. 

The ADXL355 shows a consistently decreasing THD value, and reaches values as low as -80 dB at higher 
frequencies. The ADXL103 exhibits the highest THD, remaining around -30 dB across most of the frequency 
range, indicating significant harmonic distortion. As a velocity transducer, Bently Nevada Seismoprobe is 
optimized for vibration measurement, featuring better mechanical damping and analog signal conditioning, 
thus reducing harmonics. On the other hand, the ADXL355 is a high-performance MEMS accelerometer with 
low noise and low distortion, making it well-suited for precision applications.  

 

Figure 3. Comparison of SNR values as a function of signal frequency for all tested sensors. 

ADXL103 and LSM6DSR are general-purpose MEMS accelerometers, suffering from nonlinearities in 
their sensing elements and signal conditioning circuits, leading to higher harmonic distortion. The ADXL355 
has also the highest SNR values across all frequencies, indicating the best signal quality with minimal noise. 
This sensor is specifically designed for low-noise applications, featuring better internal ADCs and signal 
processing compared to the other MEMS sensors, which leads to its high SNR values. On the other hand, the 
Bently Nevada sensor exhibits a high SNR for low frequency vibrations but drops significantly as frequency 
increases. This may be due to the mechanical limitations of the velocity sensor, which may introduce more 
noise, leading to an SNR drop. Other possible reason could be signal attenuation at higher frequencies in 
velocity transducers. The ADXL103 and LSM6DSR have the lowest SNR values, staying mostly between 30–
40 dB. These sensors likely have higher intrinsic noise due to their lower-cost MEMS fabrication and less 
effective internal noise filtering. Overall, the laboratory-grade Bently Nevada sensor performs well at lower 
frequencies but suffers from significant noise at higher frequencies.  

The ADXL355 on the other hand is the best MEMS accelerometer in this comparison when it comes to 
signal quality, offering both low distortion (THD) and high SNR, making it ideal for precision vibration 
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sensing. The ADXL103 and LSM6DSR show weaker performance, making them less suitable for high-fidelity 
measurements. However LSM6DSR could still be used for low-cost general purpose vibration monitoring. 

4. Conclusions  

This work presents the results of a study on the applicability of MEMS accelerometers for monitoring the 
dynamic state of rotating machinery. Selected MEMS sensors and an industrial sensor – Bently-Nevada 
Seimsoprobe – were subjected to a shaking test for various vibration frequencies that can occur during 
rotating machinery operation. The amplitude of vibration did not exceed the permissible vibration velocity 
values according to ISO 10816 (Mechanical vibration - evaluation of machine vibration by measurements 
on non-rotating parts). On the basis of the shaking tests, sensor signal quality characteristics have been 
gathered over the entire measurement band of the sensors. The characteristics include the relation between 
THD, SNR and SINAD and sine wave frequency. The test allowed to select the sensor with the best signal 
quality and compare it with an expensive commercial solution. Among the sensors evaluated, the digital 
MEMS sensor ADXL355 demonstrated signal quality comparable to that of the industrial-grade reference, 
indicating its viability as a lower-cost alternative in basic vibration monitoring applications. The LSM6DSR 
sensor is a first choice when price to performance ratio is critical. The analog MEMS sensor – ADXL103 was 
inferior in comparison to all sensors. 

This study provides a fundamental assessment of MEMS accelerometers for vibration measurement 
under controlled laboratory conditions. While it does not address real-time or in-field diagnostics, it offers 
critical insights into sensor performance characteristics that are essential for developing cost-effective 
monitoring systems. The methodology and findings serve as a preliminary benchmark for selecting 
appropriate MEMS sensors based on signal quality requirements. The comparative approach used here can 
inform future studies focused on field deployment, sensor network integration, or long-term operational 
reliability. The results obtained highlight the system’s capability to capture key vibration characteristics, 
paving the way for further advancements in data processing and analysis techniques. The ability to monitor 
dynamic vibrations with increasing accuracy and reliability is essential for preventing failures, optimizing 
performance, and ensuring safety in engineering systems. Future iterations of this research will focus on 
enhancing measurement precision, expanding the range of detectable frequencies, and integrating machine 
learning algorithms for intelligent fault detection. By addressing these challenges, this study serves as the 
first step toward a fully functional dynamic vibration monitoring system that can be deployed in a wide 
range of industrial and structural applications. The insights gained here not only validate the approach but 
also provide a strong foundation for future refinements and practical implementations. 

Additional information 

The authors declare: no competing financial interests and that all material taken from other sources 
(including their own published works) is clearly cited and that appropriate permits are obtained. 

References 

1. K. Bouaouiche, Y. Menasria, D. Khalfa; Diagnosis of rotating machine defects by vibration analysis; 
Acta IMEKO, 2023, 12, 1–6; DOI: 10.21014/actaimeko.v12i1.1438 

2. R. Kiliç; Determination of imbalance problem in electric motor and centrifugal pump by vibration 
analysis; Acta Phys. Pol. A, 2016, 130, 487–491; DOI: 10.12693/APhysPolA.130.487 

3. M. Xu, et al.; Vibration characteristics and condition monitoring of internal radial clearance within  
a ball bearing in a gear-shaft-bearing system; Mech. Syst. Signal Process., 2022, 165, 108280;  
DOI: 10.1016/j.ymssp.2021.108280 

4. K. Bouaouiche, Y. Menasria, D. Khalfa; Detection and diagnosis of bearing defects using vibration 
signal processing;  Arch. Mech. Eng., 2023, 70(3), 433–452; DOI: 10.24425/ame.2023.146849 

5. P. Krot, V. Korennoi, R. Zimroz; Vibration-based diagnostics of radial clearances and bolts loosening in 
the bearing supports of the heavy-duty gearboxes; Sensors, 2020, 20(24), 7284;  
DOI: 10.3390/s20247284 

6. N.E. Sepulveda, J. Sinha; Parameter optimisation in the vibration-based machine learning model for 
accurate and reliable faults diagnosis in rotating machines; Machines, 2020, 8(4), 66;  
DOI: 10.3390/machines8040066 

7. L. Arebi, F. Gu, A. Ball; Rotor misalignment detection using a wireless sensor and a shaft encoder;  
In: Proceedings of the Computing and Engineering Annual Researchers’ Conference, Huddersfield, UK, 
2010; University of Huddersfield, 2010; DOI: 10.13140/2.1.1075.8088 



 

7 of 8 

Vibrations in Physical Systems, 2025, 36(2), 2025210 DOI: 10.21008/j.0860-6897.2025.2.10 

8. I. Koene, V. Klar, R. Viitala; IoT connected device for vibration analysis and measurement; HardwareX, 
2020, 7, e00109; DOI: 10.1016/j.ohx.2020.e00109 

9. J.M. Tsai, K.-S. Chen, S.-W. Chen, Y.-H. Liu, D.-H. Lee; Design of a novel sensing module for machine tool 
vibration monitoring by integrating multiple MEMS accelerometers; In: Proceedings of the 6th IIAE 
International Conference on Industrial Application Engineering 2018, Kitakyushu, Japan, Mar. 2018; 
The Institute of Industrial Application Engineers, 2018, 250–256; DOI: 10.12792/iciae2018.049 

10. M. Varanis, A. Silva, A. Mereles, R. Pederiva; MEMS accelerometers for mechanical vibrations analysis: 
A comprehensive review with applications; J. Braz. Soc. Mech. Sci. Eng., 2018, 40, 1445;  
DOI: 10.1007/s40430-018-1445-5 

11. B. Wondra, S. Malek, M. Botz, S.D. Glaser, C.U. Grosse; Wireless high-resolution acceleration 
measurements for structural health monitoring of wind turbine towers; Data-Enabled Discov. Appl., 
2019, 3, 3; DOI: 10.1007/s41688-018-0029-y 

12. A.P. Ompusunggu, K. Eryılmaz, K. Janssen; Condition monitoring of critical industrial assets using high 
performing low-cost MEMS accelerometers; Procedia CIRP, 2021, 104, 1389–1394;  
DOI: 10.1016/j.procir.2021.11.234 

13. G. D’Emilia, E. Natale; Use of MEMS sensors for condition monitoring of devices: Discussion about the 
accuracy of features for diagnosis; Int. J. Metrol. Qual. Eng., 2021, 12, 11;  
DOI: 10.1051/ijmqe/2021011 

14. Z. Ye, Y. Wei, B. Yang, L. Wang; Performance testing of micro-electromechanical acceleration sensors 
for pavement vibration monitoring; Micromachines, 2023, 14(1), 153; DOI: 10.3390/mi14010153 

15. F. Aswin, I. Dwisaputra, R. Afriansyah; Online vibration monitoring system for rotating machinery 
based on 3-axis MEMS accelerometer; J. Phys. Conf. Ser., 2020, 1450, 012109;  
DOI: 10.1088/1742-6596/1450/1/012109 

16. A. Mystkowski, et al.; Design and evaluation of low-cost vibration-based machine monitoring system 
for hay rotary tedder; Sensors, 2022, 22(11), 4072; DOI: 10.3390/s22114072 

17. L. Arebi, F. Gu, A. Ball; A comparative study of misalignment detection using a novel wireless sensor 
with conventional wired sensors; J. Phys. Conf. Ser., 2012, 364, 012049;  
DOI: 10.1088/1742-6596/364/1/012049 

18. D. Bismor; Analysis and comparison of vibration signals from internal combustion engine acquired 
using piezoelectric and MEMS accelerometers; Vibr. Phys. Syst., 2019, 30(1), 112; available online: 
http://vibsys.put.poznan.pl/_journal/2019-30-1/articles/vibsys_2019112.pdf 

19. I. Koene, V. Viitala, P. Kuosmanen; Vibration monitoring of a large rotor utilizing internet of things 
based on-shaft MEMS accelerometer with inverse encoder; In: Proceedings of the 12th International 
Conference on Vibrations in Rotating Machinery, Nantes, France, Oct. 2020; CRC Press, 2020,  
498–510; ISBN: 9781003132639 

20. M. Civera, C. Surace; An application of instantaneous spectral entropy for the condition monitoring of 
wind turbines; Appl. Sci., 2022, 12(3), 1059; DOI: 10.3390/app12031059 

21. A. Mukherjee, A.K. Parlikad, D. Mcfarlane; Ubiquitous domain adaptation at the edge for vibration-
based machine status monitoring; IEEE Internet Things J., 2023, 10, 5170–5177;  
DOI: 10.1109/JIOT.2022.3222567 

22. X. Lei, Y. Wu; Research on mechanical vibration monitoring based on wireless sensor network and 
sparse Bayes; EURASIP J. Wireless Commun. Netw., 2020, 247; DOI: 10.1186/s13638-020-01836-9 

23. C. Li, K. Noman, Z. Liu, K. Feng, Y. Li; Optimal symbolic entropy: An adaptive feature extraction 
algorithm for condition monitoring of bearings; Inf. Fusion, 2023, 98, 101831;  
DOI: 10.1016/j.inffus.2023.101831 

24. Y.R.S. Rani, A. Saxena, C. Agarwal; Predictive maintenance of planetary gearboxes using FFT and 
machine learning technique; Multidiscip. Sci. J., 2023, 5, 0314;  
DOI: 10.31893/multiscience.2023ss0314 

25. I. Torres-Contreras, J.C. Jauregui-Correa, S. Echeverria-Villagomez, J.P. Benitez-Rangel; Friction 
analysis of an unbalanced disk with recurrence plot by using Simpson integration and empirical mode 
decomposition; In: Vibration Engineering and Technology of Machinery, Vol. II; R. Tiwari, Y.S. Ram 
Mohan, A.K. Darpe, V.A. Kumar, M. Tiwari, Eds.; Springer Nature Singapore, Singapore, 2024, 447–466; 
ISBN: 978-981-99-8986-7 

26. A.D. Patange, R. Jegadeeshwaran, N.S. Bajaj, A.N. Khairnar, N.A. Gavade; Application of machine 
learning for tool condition monitoring in turning; Sound Vib., 2022, 56(2), 127–145; available online: 
http://www.techscience.com/sv/v56n2/47132 



 

8 of 8 

Vibrations in Physical Systems, 2025, 36(2), 2025210 DOI: 10.21008/j.0860-6897.2025.2.10 

27. K. Schiewaldt, G. Lucas, M. Rocha, C. Fraga, A. Andreoli; Identification of stator winding insulation 
faults in three-phase induction motors using MEMS accelerometers; Proceedings, 2020, 42(1), 66;  
DOI: 10.3390/proceedings42010066 

28. Analog Devices; ADXL345/ADXL355: Low Noise, Low Drift, Low Power, 3-Axis MEMS Accelerometers; 
Rev. A Analog Devices, 2022; available online:  
https://www.analog.com/media/en/technical-documentation/data-sheets/adxl345.pdf  

 
 
© 2025 by the Authors. Licensee Poznan University of Technology (Poznan, Poland). This article is an open 
access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) 
license (http://creativecommons.org/licenses/by/4.0/). 


	4. Conclusions
	This work presents the results of a study on the applicability of MEMS accelerometers for monitoring the dynamic state of rotating machinery. Selected MEMS sensors and an industrial sensor – Bently-Nevada Seimsoprobe – were subjected to a shaking test...
	Additional information
	References

