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Development of non-contact vibration frequency estimation technology for predictive

maintenance
oDai-ichiro Yoshida*, Yuta Fukudome* and Tomoyuki Yamane*
*Tottori Institute of Industrial Technology.

Abstract:

We attempted non-contact vibration frequency measurement of a vibrating object using a line scan camera and

a line laser. By improving the time-series data acquisition method, it became possible to measure vibration frequency of 100
Hz with amplitude 0.01 mm p-p at a distance of 1 m from the test sample.
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Table 1 Experimental conditions

Line scan 2048 x 1 pixels.

Camera CMOS sensor
Sensor size : 14.3 mm
Scanning frequency 1200 Hz

Aperture : 2.8

Lens Focal distance : 105 mm

Filter Long pass filter ( Ac 600 nm )

Wavelength of Laser 640 nm

Camera and test sample : 1 m

Distance Laser and test sample : 1 m

10, 50, 100 Hz
0.1, 001 mm p-p
Matlab 2016

1024 points

Vibration frequency

Vibration amplitude

Development environment
FFT
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Fig.3 (a) Time series data and (b) FFT result of 100
Hz 0.1mm p-p vibration
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Fig.4 FFT results for 0.1 mm p-p vibration at (a) 10
Hz and (b) 50 Hz
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Fig.6 (a) Time series data and (b) FFT result of 100
Hz 0.01 mm p-p vibration
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Fig.7 (a) Time series data and (b) FFT result of 100
Hz 0.1mm p-p vibration with speaker playing at 77 Hz
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