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Abstract: Engineering structures may suffer damage under external loads, and non-contact visual mea-
surement methods have been used for structural damage identification or load identification, but the
coupling effect between structural damage and unknown input loads has not been considered. There-
fore, this study proposed an iterative identification method for structural damage and impact force
based on non-contact visual measurement. First, the multi-point displacement response of the target
structure was extracted by a sub-pixel template matching algorithm, and the external load was recon-

structed based on the relationship between input load and output response. Then, the displacement re-
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sponse was calculated using the reconstructed external load and estimated structural parameters. The

difference between the measured and calculated displacement responses was defined as the objective

function, which was then optimized by an adaptive hybrid swarm intelligence algorithm. Finally, the

structural damage and impact force were identified simultaneously. The effectiveness of the method

was verified through an outdoor shaking table test on a cold-formed steel framed wall structure and an

experiment on an eight-story steel frame. The results showed that the proposed method could accurate-

ly identify structural damage and impact force simultaneously, demonstrating favorable application

prospects in the field of structural health monitoring.

Keywords: computer vision; damage identification; force identification; hybrid algorithm; displacement

measurement
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2 5 AL 535 (hybrid butterfly optimization and dif-
ferential evolution algorithm, fij #ix HBODEA )" 45 3
KB RRMAR LN SRR 1.
%£1 GA.C-TSA.HBODEA . AHOAHZHSH
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