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• Information flows bidirectionally 
between the virtual representation and 
physical counterpart.

• These information flows may be 
through automated processes, human-
driven processes, or a combination of 
the two. 

What a digital twin is: A live computer model of a real system that 
stays synced with sensor data. Not just CAD.
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• Decision Maker: Uses DT insights to 
issue controls

• Actions are directed towards the physical 
counterpart

• Queries are directed towards the virtual 
representation

• Query/Response Loop: The virtual 
representation answers targeted 
questions and provides predictions for 
informed decisions
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flowchart of simulation-in-the-loop validation

experiment setup and specimen with defect
experiment setup and specimen with defect
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speckled specimen DIC results for specimen without and with defect
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U-net for defect segmentation

defect segmentation result

process of real-time simulation-in-the-loop validation
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FEA simulation results

cancelation alert 
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