Digital Twins EU 2027 – Refined Technical Scope
Core Technologies
Digital twin concepts & frameworks – foundational principles, architectures, and implementation strategies
Data governance – scalable pipelines, data cleaning, integration, and semantic modelling
Key technologies – AI, IoT, edge/cloud computing, big data, blockchain, AR/VR
Modelling approaches – physics-based, data-driven, and hybrid system models
Control & optimisation – predictive maintenance and closed-loop control systems
Safety & security – cyber-physical protection, anomaly detection, and risk management
Smart services – real-time monitoring, diagnostics, and lifecycle management
Platforms & standards – platform architectures and standards such as ISO 23247
Architecture & Modelling
Reference architectures – common design patterns for scalable digital twin systems
Multi-scale modelling – integrating models across different levels and complexities
Lifecycle modelling – covering design, operation, and decommissioning phases
Maturity frameworks – assessing digital twin capabilities and readiness levels
System synchronisation – maintaining alignment between physical and virtual assets
Hybrid modelling – combining physics-based and data-driven techniques
AI & Advanced Analytics
Predictive analytics – maintenance forecasting and anomaly detection using ML
Reinforcement learning – enabling autonomous decision-making in dynamic systems
Explainable AI (XAI) – improving transparency and trust in AI-driven twins
Time-series modelling – forecasting trends and handling uncertainty
Generative AI – simulating scenarios and optimising design options
Adaptive twins – systems that learn and improve continuously over time
IoT & Data Integration
IoT architectures – sensor networks for real-time data collection and streaming
Data interoperability – integrating diverse data sources through common standards
Edge–cloud computing – enabling low-latency processing and scalability
Data governance – ensuring quality, consistency, and lifecycle management
Real-time synchronisation – keeping digital twins continuously updated
Digital thread – linking data across systems and lifecycle stages
Simulation & Decision Support
High-fidelity simulation – accurate modelling of complex systems
Scenario analysis – testing what-if situations and risk outcomes
Optimisation techniques – balancing multiple objectives in performance
Decision support systems – insights for operational and strategic decisions
Co-simulation – integrating models across interconnected systems
Infrastructure
Structural monitoring – tracking asset health and performance over time
Predictive maintenance – anticipating failures before they occur
Urban & transport modelling – simulating infrastructure and mobility systems
Smart cities – integrated digital twins for urban management
Asset management – real-time tracking and optimisation
Sustainability – supporting climate resilience and environmental goals
Applications
Manufacturing – Industry 4.0 production optimisation
Healthcare – patient-specific twins and diagnostics
Energy systems – smart grids and renewable integration
Transport & aerospace – autonomous systems and performance monitoring
Supply chains – logistics optimisation and visibility
Cybersecurity & Trust
Secure communication – protecting data exchange
Blockchain integration – enabling traceability and trust
Privacy-preserving methods – such as federated learning
Risk management – detecting and mitigating threats
Governance frameworks – ensuring compliance and ethical use
Interoperability & Ecosystems
Open standards – enabling compatibility across systems
APIs & integration – connecting twins with external systems
Scalable architectures – supporting distributed environments
Data/model sharing – reuse across domains
Ecosystem development – marketplaces and collaboration
Human-Centric Twins
Human-in-the-loop systems – supporting decision-making with oversight
Immersive visualisation – AR/VR/XR interfaces
User interfaces – dashboards for monitoring and control
Behaviour modelling – simulating human interactions
Training environments – simulation-based learning
Power & Energy
Grid resilience – fault prediction and recovery planning
Renewable integration – optimising hybrid energy systems
Substation automation – virtualised monitoring and control
Energy transition – modelling EVs, microgrids, electrification
Process Engineering
Process modelling – simulation of industrial operations
Real-time optimisation – advanced control methods
Safety management – hazard detection and planning
Smart manufacturing – optimised production systems
Equipment monitoring – tracking machinery performance
