
Title: Executable Digital Twin. From simulations to reality. 

Abstract: While simulation models are still the basis of modern product design engineering, 

executable digital twin (xDT) expands the usefulness of a traditional digital replica through the 

product life-time cycle. This feature allows to run real-time simulations and to make real-time 

predictions, as the system state of health, increasing the reliability of industrial systems by early 

fault diagnosis. xDT is a physics-based virtual model and uses only a few data coming from sensors 

to determine the system real-time performance and then to predict the whole behavior of the system 

at given virtual sensors locations. It evolves and updates to reflect any change in the real system, 

becoming smart and self-adaptive by including Kalman filters to estimate the states or the 

parameters of the system. All approaches must be carefully chosen so that the used algorithms fit 

the requirements of high-fidelity nonlinear models of industrial complexity.  

Join us on a journey that takes you from modelling a high-fidelity digital replica of an industrial 

system to its interaction with the real physical one.  We'll show you how to: 

- Use Simcenter Amesim within the framework proposed by IMOCO4.E 

(https://www.imoco4e.eu/) to build a high-fidelity virtual model of an industrial system. 

- Improve the physics-based model and used algorithms to match reality by using XiL 

(Model and Software in the Loop). 

- Augment the xDT with new data using Kalman filters 

- Perform predictive maintenance, discover effects early and push the device to the limit to 

make sure it is safe and reliable. 

- Install the developed xDT on the edge, in the cloud. 
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