MIAPIMNTIUAERTLazuIangs TN 17 adun 3 Uszdnsiou nsngiau - fueey 2567 60

MIFIAINIINANFAS LAZWIANIIN

Journal of Engineering and Innovation

UNANINY
% (% [y = v s A Ly o 04
nsnawiInIsIanisanaziianlaslfinalnlagiIzwdvsunisnasganin
v /a e
wasdnuans
Development of a vibration measurement by vision-based sensors technology for testing
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Abstract
The vibration measurement technology, currently in high demand, utilizes measuring instruments or sensors.

This advanced technology provides high accuracy and is well-suited for applications requiring precise vibration
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measurements. In engineering, certain types of vibration measurement tasks may not necessarily demand high precision,
such as measuring vibrations in structures or other systems with high safety margins. Utilizing sensor fusion technology for
vibration measurements is an effective alternative that reduces the need for various resources. In this research,
the development of vibration measurement technology using sensor fusion was studied and compared with
accelerometer-based measurement devices in laboratory testing and motor testing at 1,010 + 15 revolutions per minute
for controlled vibration generation. Various masses were added to the motor with a disc, namely 6.735 kg
(0 g), 7.135 kg (400 @), 7.535 kg (800 g), 7.935 kg (1,200 g), 8.335 kg (1,600 g), and 8.735 kg (2,000 g). Each test was conducted
30 times. The experimental results indicated that the natural frequency ranged from 5.12 to 5.27 Hertz. The maximum
percentage deviation between sensor fusion and accelerometer-based measurement devices was 1.68%, 1.65%, 1.749%,
1.98%, 2.14%, and 1.52%, respectively. Furthermore, from the vibration measurement test using the sensor fusion system
compared with the accelerometer-based measurement device, the maximum acceptable percentage deviation was found

to be within 5%.
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Mass of beam (m,,, ) i1y 1.89 nn.

Mass of motor with disc (M) WU 6.735, 7.135,
7.535, 7.935, 8.335 gy 8.735 nn.

Motor distance (a) Wiy 0.38 .

Motor distance (b) WU 0.64 .

Beam length (L) winAu 0.745 4.

Weight at motor t¥i1AU 2 nn.

AAURIAU3S (Spring rate) Wity Alathidu/iums

2.2 53UUIU (Vision system)
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and p the principal point. The camera center is here placed

Pinhole camera geometry. C is the camera center

at the coordinate origin. Note the image plane is placed in

front of the camera center [12, 13]
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2.3 Fast Fourier Transform (FFT)
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Pivel coardinate
(x pir¥ p.l‘)

Pivel coordinate

(xp1:¥pa1)

" ~
Template RO1

Pivel Coardinate displacement

(xp,t'yp,l) = (xp,l')'p.l) = (Ip_a-}'p.:)

Scaling factor : SF (mm/pixel)

Vibration displacement

(XpY) =5 x (xp,l-)’p‘l) = (Xp¥pa)

;S‘Uﬁ 9  Vision Sensor Measurement for oscillation of target
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Experimental Setup for Mass of motor with
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