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Abstract:

It becomes essential to collect large amounts of quantitative and highly
qualitative data. However, in real engineering environment, there are a
lot of difficulties: (1) limitation of sensor attachment, (2) limitation of the
number of sensors, (3) measurement noise cancellation, etc. Virtual
sensor is a robust way to reinforce unmeasured data that is difficult to
obtain experimentally. The digital twin then plays a key part in the virtual
sensing framework to replicate highly accurate data. In this work, a real-
time virtual sensing framework with physics-driven digital twin is
introduced. Finite element (FE) model with reduced order modeling and
its model updating are used to define the digital twin. Input sources,
which are external forces or heat flux depending on certain problems, Associate Professor
are also indirectly defined by using inverse source identification. Then, Jin-Gyun Kim .
utilizing the digital twin model and estimated input sources, other Eﬁg;ﬁgﬁ:& of Mechanical
desirable but unmeasured data can be replicated. It can be effectively Kyung Hee (Jniversity
achieved by using the proposed virtual sensing framework connected to
real experimental test beds. Two different virtual sensors, structural
vibration and heat transfer, along with their theories and applications, are
covered in this presentation. In addition, its potentials for multibody
and/or flexible multibody dynamics are discussed with recently
developed machine learning-based approaches.
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