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Phase-based visual vibration detection against UAV shaking
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Abstract; Aiming at the problem of inaccurate visual vibration detection of the unmanned aerial vehicle
(UAV) platform, a vision-based vibration detection algorithm against the shaking of UAV is pro-
posed to realize the vibration detection under the condition of unstable lens. The algorithm utilizes the
locality of target vibration and the globality of the motion of UAV to extract the target vibration from
the mixed signals of source video. Firstly, the vibration region of the target is separated from the
background region according to the variation of the pixel brightness. Then the feature points are ex-
tracted from the background region and the motion matrix of it is solved. After that, the target region
is corrected to remove the signal component of background, which is essentially the motion of UAV.,
Finally, the local phase sequence of the target vibration region is extracted and the vibration signal is
constructed, and then the vibration frequency is detected. In order to verify the accuracy of the algo-
rithm, a UAV is used to shoot multiple sets of vibration videos under different shaking amplitudes and
detect their frequencies. Experimental results show that the proposed algorithm has high accuracy and
robustness, and can effectively remove the shaking interference of UAV and accurately extract target
vibration signals from video.
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