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based on intensity-based and phase-based optical flow
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Abstract: Phase-based optical flow method firstly obtains the local phase information of the image
through wavelet filtering, and then estimates the displacement of structures with phase gradient and
phase change. It has good robustness to illumination change and image noise, and has a certain
improvement in the measurement range compared with the traditional intensity-based optical flow
method. Several simulation experiments were designed for image noise and illumination change
respectively. The measurement errors of the two methods were compared under different sizes of
displacement. Those results show that the phase-based optical flow method has better measurement
effect when there is more than 1 pixel displacement, noise and illumination change. Finally, two
methods are used to estimate the motion of the simulated and actual cantilever beam vibration video,
and the validity of the two methods and the superiority of phase-based optical flow method in the
estimation of structural micro-vibration is verified.
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Fig. 1 The original image and the image after panning to the left
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Fig. 2 The measurement error of the two methods

on the non-interference image
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Fig. 3 Measurement error of the two methods on a noisy image
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Fig. 5 The measurement error of the two methods for

the image of the added spot
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the nonlinear transformation of luminance by the two methods
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Fig. 8 Measurement error of the two methods on a noisy image
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