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• 33 month Support Action (Oct. 2013 – June 2016)

Main Goal: 

Define a proposal for a European research and 

innovation agenda on Cyber-physical SoS

• Not campaigning for a single community, but 

bridging between communities

• Bottom-up and top-down approach

– Analyse the needs in application domains 

– Analyse the state of the art in methods and tools

– Integrate the two views to define the most important gaps and actions 

needed

Project Overview
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3S. Engell: Key Research and Innovation Challenges in CPSoS

Cyber-physical Systems of Systems (1)



• Key elements of the socio-technical infrastructure

• Providing essential services to the citizens

• Backbone of the industrial infrastructure

• Vulnerable

• Difficult to engineer and to operate

• Good engineering and efficient management of CPSoS is 

crucial for

– Energy and resource efficiency

– Economic competitiveness of the industries

– Quality of life

• The main potential is on the system level, beyond subsystem 

control and optimization
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Cyber-physical Systems of Systems (2)
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• Distributed management of cyber-physical systems of 

systems

– Decision structures, system architectures, monitoring and fault 

detection, adaptation, self-organization, integration, trust, humans 

in the loop

• Engineering support for the design-operation 

continuum of cyber-physical systems of systems

– Integrated engineering, modeling, simulation, optimization, 

system-wide and key properties of CPSoS

• Cognitive CPSoS

– Situational awareness, (real-time) big data, reconfiguration and 

adaptation, analysis of user behavior

Key Research and Innovation Challenges
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• System integration and dynamic reconfiguration

• Resiliency in large cyber-physical systems

• Distributed robust system-wide optimization

• Data-based system operation

• Predictive maintenance for asset management

• Overcoming the modeling bottleneck

• Humans in the loop

Medium-term R&I Priorities - Transversal
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• Industrial production systems:

Integration of control, scheduling, planning, and demand-side 

response

• Manufacturing:

ICT infrastructures for adaptable, resilient, and reconfigurable 

manufacturing processes

• Transportation and logistics:

Multi-objective optimization of operations in complex, 

dynamic, 24/7 systems

Safe, secure and trusted autonomous operations

Medium-term R&I Priorities – Sector-specific
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Thank you very much for your 
attention!

Brochure where the state of the art and all 
challenges and priorities are described in 

detail available for download soon: 

www.cpsos.eu/roadmap
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