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ABSTRACT

Vibration-based condition monitoring technology is regarded as one of the most effective main-
tenance technologies. Many studies aimed at developing a vision sensor-based condition monitoring
system using image processing technologies are being conducted. Event sensors such as dynamic vi-
sion sensor have a different operating principle and have many advantages compared to the tradi-
tional frame-based sensors; however, for event sensor-based vibration measurement and analysis, the
formalized methodology does not exist as an image processing technology. In this study, optical flow
and template matching methods were used as tracking methods for event sensor-based condition
monitoring. The vibration measurement performance of the representative methods was examined
through experiments using a simulator with vertical and horizontal movements. Furthermore, the pos-
sibility of extracting changes in the vibration signals according to the state of simulator was

investigated.
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Table 1 Experimental methods

Experiment 1 Experiment 2
Movement Horizontal vertical Vertical
Rotating speed 150 rpm 150 rpm
Distance 0.57m 0.57m
Measuring time 20 sec 20 sec
Simulator’s Normal Normal
condition Fault
Tracking Optical flow Optical flow
method Template match Template match
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Fig. 5 Results of Fourier transform for vibration signals

Trans. Korean Soc. Noise Vib. Eng., 33(2) : 214~222, 2023 | 219



Woongjae Na et al.;

A Study on the Possibility of Condition Monitoring for Operating Equipment using Event Sensor

Fig. 6 Comparison of vibration signals between normal and fault conditions:

Time domain

Frequency domain
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Table 2 Power spectral density of fundamental signals and their harmonic frequencies in normal and fault conditions
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2.5Hz 2.8 100 % 2.4 100 % 3.19 100 % 3.16 100 %

5Hz 2.3 82 % 2.9 120 % 0.71 22 % 0.68 22 %

7.5Hz 2.0 71 % 2.5 96 % 0.37 11% 0.16 5%
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