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Measurement Method for Three Dimensional Vibration Transformation of
Flexible Structure Using High-speed Stereo Camera Technique
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We have developed a new method of measuring three dimensional transformation of a vibrating object
using a high-speed stereo camera technique. This method is applicable to the large displacement of
flexible structures that cannot be measured by the conventional method. As a demonstration, we
have also developed a prototype comprising two high-speed cameras with a coaxial reflective optical
system to measure the coordinates of the marker on the image plane of the respective cameras in
real time and a unit that produces three-dimensional spatial coordinates from the aforementioned two
plane coordinates. As a result, the prototype was found to have practical measurement accuracy and

throughput with a simple operation.
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Fig. 1 High-speed signal processing system using high-speed camera
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Fig. 4 Brightness distribution of marker image
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Fig. 5 Calculation of three-dimensional coordinate by two camera coordinates
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Reflective marker

Measuring object

Reference point marker

Pixel resolution (3%1) 0.27mm/pixel

Measurement resolution

(1) (3%2) 0.05mm

Visual field size (for example) 600 x 200 pixel 800 x 280 pixel 1,000 x 750 pixel
Sampling frequency 1,000 fps 600 fps 200 fps
Maximum measurement point number 24 point

Continuous sampling number of times

(3%3) max.600k

Calculation time <30's

(% 1)in case of reference distance (350 mm)
(3%2) measurement resolution of height direction

in case of reference position(symmetrical position 60 deg.)
(3%3)in case of maximum measurement point number (24 point)
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Sample stage of vibratory testing equipment
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Fig. 7 Set-up of measuring object for vibration test
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Fig. 8 Measurement results of vibration displacement of vibratory
testing equipment
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