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Fig.1 Flow chart of structural modal parameter identification by machine vision motion amplification method
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Recent advances of computer visionmotion amplification and
its application in modal identification of structures

LI Dongsheng', LIN Jianyuan', CAI Enjian®, LI Hongnan’
(1. Guangdong Engineering Centerfor Structure Safety and Health Monitoring, Department of Civil and Environmental Engineering,
Shantou University, Shantou 515063, Guangdong, China; 2. Tsinghua University, Department of Civil Engineering, Beijing 100084,
China; 3. State Key Laboratory of Coastal & Offshore Engineering, Dalian University of Technology, Dalian 116023, Liaoning, China)

Abstract: Motion amplification technology can amplify the subtle structural vibration response that is
difficult to capture by eyes, decompose the original image into sub-sampling sequences at different
spatial resolutions., and identify the high-order modal information that cannot be obtained by
traditional technology. Firstly, the Lagrange method and Euler method of machine vision motion
amplification are presented, moreover, some new methods of noise processing and large motion
isolation methods are introduced respectively. Then, three methods of extracting the motion feature of
image are summarized, such as digital image correlation technology, point tracking technology and
phase optical flow method. In this paper, the author introduces the research progress of correcting the
original complex value controllable pyramid model by using the intensity equation for phase unrolling
and removing the 2n phase step to avoid artifacts. Examples of the PVC pipe show that the motion
amplification technique can extract the high order mode information of structure well under high
magnification. Finally, this paper mainly discusses the defects of the current machine vision motion
magnification method in the practical applications, puts forward the corresponding improvement
measurements, and predicts the direction of future development.

Keywords: motion magnification; modal identification; computer vision



