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Vibration displacement measurement of pipe system based on high-
speed photography technology

YU Shurong” , LI Yonglin, XUE Ruiyuan, YIN Simin
( College of Petroleum and Chemical Engineering, Lanzhou University of Technology . Lanzhou, Gansu 730050,
China)

Abstract ; Aiming at the low precision of the problem of high-speed photography technology at a longdis-
tance measurement of the vibration response in the test,a method combining bicubic interpolation with
Sobel operator edge detection image technology is proposed to improve the measurement precision, At
first,the shaking table test of pipe system with two measuring systems,high-speed photography and ac-
celerometer,is designed. Secondly,the image measured by the high-speed camera system and the acceler-
ation vibration response measured by the accelerometer are processed,and the displacement vibration re-
sponse data is extracted. Finally, the displacement vibration response data measured by high-speed pho-
tography and accelerometer are compared in time domain and frequency domain,and analyzing the accu-
racy of data measured by high-speed photography. The results show that the image measured by optimi-
zing high-speed photography technology combined with bicubic interpolation and Sobel operator edge de-
tection image processing can obtain high-precision displacement vibration response data to meet the
measurement and use requirements.
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Fig. 1 Experimental setup for light pulse differentiation based on birefringent crystal
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Fig.2 Acceleration time history of artificial seismic wave
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Fig.3 Results of image processing effect: (a) Original image; (b) Processed image
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Fig. 4 Vibration displacement diagrams: (a)(b) Original image; (c)(d) Processed image; (e)(f) Accelerometer
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Tab. 1 Vibration signal features
RMS/mm Kurtosis Peak-to-peak value/mm
Maximum  Shaking Maximum  Shaking Maximum Shaking
Vibration 0 tabl 0 tabl 0 tabl
signal features response able response able response able
measuring  seismic  measuring  seismic measuring seismic
point response point response point response
Original 4,62 2.39 .55 3.99 35.21 19. 31
Processed 4.42 2.32 .56 3. 87 34.59 18.78
Accelerometer 4,44 2.32 .ol 3.74 34.17 17. 47
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Fig.5 PSD diagram of vibration displacement: (a)(b) Original image; (c)(d) Processed image; (e)(f) Accelerometer
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