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ABSTRACT

Virtual sensing complements limited real-sensing information using a numerical (or analytical) model that is created
with measured data. In this work, we propose a virtual-sensing system for structural vibration. Finite element model
updating is employed to calibrate the numerical model to the real model and output modal information, including
damping coefficients. A reduced-order modeling technique and a modified time integrator are also used to reduce the
computational burden in the online sensing process and synchronize the numerical model to the real model, thereby
creating a model-based digital twin. The proposed virtual sensing is tested by implementing it to solve a cantilever
beam problem.
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Table 2 Eigenvalue change after update

Original Update Experiment
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Mode3 1.496 0.018
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