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Abstract

Digital twin is a hot topic these days, especially in the field of structural health monitoring. It is referred to as a
cyber counterpart of a physical structure, continuously updated with sensor data to represent the changes in the
real world. However, several challenges exist in the journey of digital twin development, such as modelling
complexity for digital twin, big mismatch between physical and digital twin, and large delay of interactions. In
this talk, we will discuss how artificial intelligence can help to address the above challenges, further empowering
digital twin technologies. Four main strategies will be discussed, including: 1) Al-based surrogate model to build
lightweight digital twins of buildings and infrastructure, which is further used for damage detection and
displacement estimation, 2) Transfer-AE for model updating to fill the inevitable gap between physical and
digital twin, which is further used for impact detection and localization in complex and nonlinear structures, 3)
CV-based model updating to reflect the crack geometry and assess its impact on RC structures, which is further
used to evaluate tunnel segment linings, and 4) Live digital twin framework to streamline data flow to mimic
dynamic behavior of physical structures in real-time, which is used for seismic building condition assessment in
timely manner. These strategies are demonstrated and evaluated in either lab or field tests, showing the power of
artificial intelligence to release the potential of digital twin in structural health monitoring.
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