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Self-vibration detection technique for non-contact vibration measurement using the light-section

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

Abstract:

Using a freely falling metal rod, we attempted to measure the vibration frequency of the camera and laser

without being affected by surrounding vibrations. As a result, we detected the same frequency as the vibration applied to the
laser. However, the vibration applied to the camera was not detected.
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Fig.1 System over view of frequency estimation of

test sample vibration
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Fig.2 System over view of
frequency estimation of camera body vibration
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Table | Experimental conditions

Line scan 2048 x 1 pixels.

CMOS sensor

Sensor size® 143 mm

9871 Hz

Aperture | 2.8

Focal distance : 105 mm

B28nm band pass filtar FWHM 10 nmi

anc pass

Camera

Scanning Frequency

Lens

Filter

Test Sample Metal rod 200 mm length
635 nm

Camera - Test Sample : 1m
Laser - Test Sample- 1 m

100 Hz
Matlab 2024a
2048 point

Wavelength of Laser

Distance

Vibration Frequency

Development Environment

Number of points for FFT
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Fig.3 (a)Time series data of laser peak position
with camera body vibration.
(b)FFT result of 100Hz 0.01mmp-p camera body
vibration
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Fig4 (a)Time series data of laser peak position
with and without laser body vibration
(b)FFT result of 100Hz 0.1lmmp-p laser body
vibration
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