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Real-time Vibration Distribution Measurement Using High-speed Multithread Active Vision
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This study reports the vibration distribution measurement using a galvano-mirror-based
high-speed multithread active vision that can switch 500 different views/s. The multithread ac-
tive vision was worked as 15 virtual cameras operating at 33.3 fps, and the 15 markers attached
on a 4-meter-length truss-structure bridge model were simultaneously tracked for vibration dis-
tribution measurement. The experimental results show that a single active vision system can
observe the deformation of the bridge structure as vibration distribution around 11.3 Hz.
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Fig.1 Configuration of Multithread Active Vision
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Fig.2 Overview of Multithread Active Vision
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Fig.3 Multithread Viewpoint Control
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Fig.5 Pan and Tilt Angles in 15-viewpoint Switching
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Fig.6 Input Images with No Excitation
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Fig.7 Experimental Scene

[mm]

0000000000000 36s00 y0000000000
000000000000000 2000 H2000000000
000000000000000000 80000000000
0D000000000000000 y0OO00O0 0000000
00000000000000000000000001000
000 33.3Hz000000000000000000 2000 Hz
00000000000000000000000000000
00001000000000000000000000000
00000000000000000001500000000
00000 1.5mm000000 11 H200000000000 o " - " = ; %
000000000000000 . e
0000000000000000000000 800000 marer 14
00000 FFTOO0O00000000 90000()00000 .
000000000000000( 0000000000000 o " - " » ; %
0000000000 1500000000000000 FFT i e
0000000000 (x)D()000000150000000 : meneras
00000000000 11.3Hz200000000000000 * PAVMANAAAAAN A A~ s
00000000000000000000000000000 - ,
0000000000000000000000000 11.3 Hz times
000000000000000000000 ) o ' '
0D100000000000000000000000000 Fig.8 Vibration Displacements at 15 Points

[mm]

[mm]

[mm]

[mm]




40

m4 ——m5

—ml —m2 ——m3
—m6 ——m7 ——m8 ——m9 ——ml0
——mll ——ml2 ——mil3 ——ml4 m15

30

20

amplitude

10

0.000 3.125 6.250 9.375 12.500
frequency [Hz]

(a) multithread active vision
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Fig.9 Frequency Response of Bridge Model
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Fig.10 Spatio-temporal Deformation of Bridge Model
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