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One of the measurement systems for the identification of modal parameters of the structure
is digital video cameras. Modal analysis based on video measurements, despite the many
advantages, is associated with some challenges due to its dependence on high contrast
markers. In the present study, a new algorithm is presented to use only the measured full-
field responses, without additional preparation of the structural surface. This algorithm is
phase-based and is implemented using the blind source separation method and motion
magnification technique. It uses a multi-scale pyramid analysis technique to extract the full-
field spatiotemporal pixel phases. To validate this algorithm, the free and random vibration
videos of two cantilever and simple beams with known modal parameters were
reconstructed in MATLAB. The average difference between the values identified and the
theoretical values for the frequencies of the first to fourth modes is less than 2% and less
than 0/1 for damping. The results obtained in this section also confirm the ability of the
algorithm to identification closely-spaced modes of the structure. Also, to evaluate the
performance of the algorithm in laboratory conditions, a free and random vibration video of
an aluminum cantilever beam, prepared in the laboratory using a high-speed camersa, is
examined. Comparing the results with theoretical values or case study reports shows that
using the techniques introduced in this article is a suitable and promising solution to
identify the modal parameters of the structure.

Keywords Operational Modal Analysis, Non-Contact Measurement, Video Processing,
Complex Steerable Pyramid, Blind Source Separation, Motion Magnification
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