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- Brief description: 

The industry is migrating from reactive to predictive maintenance to increase operational 

availability and efficiency. An exciting chance to facilitate this transformation is coming with 

the 4th industrial revolution enabled by new information and communication technology (ICT) 

and data-intensive methodologies. The digital twin is a disruptive technology that creates a 

living model of industrial assets. The digital twin living model will continually adapt to changes 

in the environment or operations using real-time sensory data and forecast the future of the 

physical target. A digital twin can be used to proactively identify potential issues with its real 

physical counterpart. It allows the prediction of the remaining useful life of the physical twin 

by leveraging a combination of physics-based models and data-driven analytics. The digital 

twin ecosystem comprises sensor and measurement technologies, industrial Internet of Things, 

simulation and modeling, machine learning, artificial intelligence, and data/information fusion.  

 
The tutorial will address a series of forward-looking topics crucial for harnessing the full potential of 

digital twin technology in predictive maintenance. These topics include an introduction to digital twins 

and their role in the 4th industrial revolution, the architectural and operational principles underlying 

digital twins, and the integration of sensor and measurement technologies with industrial Internet of 

Things (IoT) frameworks. A significant focus will be on the methodologies for simulating and modeling 

industrial assets, alongside the application of machine learning and artificial intelligence (AI) for data-

driven analytics and prediction. Additionally, the tutorial will delve into data/information fusion 

techniques that enhance the accuracy and reliability of digital twins. The emphasis on these subjects is 

highly timely, given the rapid evolution of ICT and the pressing need for industries to improve 

efficiency, reduce downtime, and anticipate maintenance needs to remain competitive. By exploring 

these cutting-edge technologies and methodologies, the tutorial will equip participants with the 

knowledge to navigate the challenges and seize the opportunities presented by digital twin technology 

in the context of predictive maintenance and beyond. 

 

- Duration: 

1 hour 

    
- Outline: 

 

I. Introduction 

II. Predictive maintenance 
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III. Digital twin 

IV. Predictive maintenance meets digital twin 

V. Summay 
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