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Context 1

• Industry 4.0:
- Heightened complexity in industial systems
- Need for real-time decision-making
- Investigate data-driven optimizations

• Predictive maintenance in the era of digital  twins (DT)

2

• Uncertainty handling:

Objectives & Scientific Challenges

Data Uncertainty
Missing data
Unstable sensors
Data error

Environment Uncertainty
Operating conditions
External environment

Performance & Deterioration
Deterioration process
Failure modes

• Data-driven Optimization:

• Explore exact mathematical models through a probabilistic 
optimization approach, focusing on small and medium 
problem instances.

• Explore new data-driven optimization approaches (e.g. Predict-
then-optimize, Reinforcement learning etc.) to improve 
considerably the accuracy of the decision.

3 Methodolody

Use Case Study5

Using the results of the optimization solutions as 
feedbacks to  reconfigure, actuate or modify the 
maintenance planning accordingly.

• Validation of the 
effectiveness through a 
electricity network.

• Handling real-world 
complexity

• Identifying and addressing 
sources of uncertainty.

• Performance analysis and 
improvement.

4 Expected Results

• State of the art research :

• Decision Support System:

• Improved System Availability and Stability:

Comprehensive overview of current advancements, 
industry applications, research gaps, and future 
directions.

Notable improvement in system availability, stability 
and performance resulting from the comprehensive 
integration of approaches above mentioned.
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Dynamic Maintenance Plan: A dynamic maintenance 
plan based on the uncertainty of the real-time status 
of the equipment.

Trade-off between cost and parameter of interest.
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