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TRACK SUMMARY

Cognition for human-systems collaboration is rapidly becoming a cornerstone of intelligent control and automation. As 
technologies evolve toward more autonomous, adaptive, and context-aware capabilities, understanding how humans and systems 
can effectively interact, co-operate and collaborate is critical. This topic explores how cognitive models—rooted in cognitive 
systems architectures, including human perception, reasoning, interaction, situation awareness, and decision-making—can 
enhance coordination with enterprise systems, vehicles, cyber-physical systems, and urban infrastructures. It encompasses 
human-like cognition models, following the human-like cognitive processes, but also reasoning mechanisms, as well as methods for 
interpreting human intent, adapting machine behaviour, creating common understanding or mindset, and fostering trust and 
transparency. From manufacturing shopfloors, to smart cities and self-driving cars, a cognitive level coupling between human 
agents and automated systems would enable their seamless teamwork. The challenges lie in finding ways for human-systems mutual 
understanding, balancing autonomy with explainability, and efficiency with human oversight. Interoperability, intelligent 
interfaces, and computational learning are part of the puzzle. This session brings together insights from multiple IFAC research
communities to shape a future where collaboration is intuitive, intelligent, and impactful, building on cognitive capabilities of both
human and machines. We invite submissions to a special session dedicated to exploring the role of cognition in enhancing 
human-systems collaboration across complex domains. This session aims to advance understanding and application of cognitive 
models, architectures, and frameworks for seamless collaboration between humans and automated systems.
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Additional information

TOPICS OF INTEREST

include but are not limited to:

Cognitive modelling

Cognitive and human digital twins

Human-aware autonomous cognitive systems in mobility and enterprise
environments

Multimodal cognitive interfaces and adaptive feedback mechanisms

Learning-based approaches to human-in-the-loop systems

Cyber-Physical Systems (CPS) cognitive interoperability

Cyber-Physical-Social Systems (CPSS)/Cyber-Physical-Human
Systems (CPHS)

Trust, transparency, and explainability in human-machine collaboration

Applications in enterprise systems, manufacturing plant control,
transportation, automotive control and smart cities

In this session, we seek to foreground several transformative trends
driving the future of cognition-enabled human-systems collaboration:

Cognitive Systems for Interoperability and Integration

Adaptive frameworks that enable seamless enterprise system
integration across digital twins, cyber-physical systems, and human
workflows

Industry 5.0

Ontology-driven models and cognitive agents supporting cognitive
interoperability

Cognition-Driven Autonomy and Mobility

Hybrid cognitive architectures for shared control in intelligent
autonomous vehicles

Human-centred decision-making in automated driving systems and
cooperative mobility

Advances in driver intention prediction, attention modelling, and
trust calibration

Human-Machine Teaming and Interfaces

Multi-agent cognitive systems that facilitate collaborative problem
solving and distributed cognition

Context-sensitive and multimodal human-machine interfaces, including
AR/VR environments

Emotion-aware and explainable AI systems supporting real-time
decision-making

Smart and Cognitive Urban Infrastructures

Human-aware control strategies for smart cities and urban resilience
systems

Integration of cognitive agents in transportation orchestration,
demand prediction, and passenger experience

Computational Intelligence in Cognitive Control

Leveraging neuro-symbolic systems, deep learning, and reinforcement
learning for adaptive cognitive control

Advances in cognitive computing for model-based and data-driven
human-in-the-loop optimization
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Additional information

TRANSFORMATIVE TRENDS

In this session, we seek to foreground several transformative trends driving the future of cognition-enabled human-systems collaboration:

Cognitive Systems for Interoperability and Integration
Adaptive frameworks that enable seamless enterprise system integration across digital twins, cyber-physical systems, and human workflows
Industry 5.0
Ontology-driven models and cognitive agents supporting cognitive interoperability

Cognition-Driven Autonomy and Mobility
Hybrid cognitive architectures for shared control in intelligent autonomous vehicles
Human-centred decision-making in automated driving systems and cooperative mobility
Advances in driver intention prediction, attention modelling, and trust calibration

Human-Machine Teaming and Interfaces
Multi-agent cognitive systems that facilitate collaborative problem solving and distributed cognition
Context-sensitive and multimodal human-machine interfaces, including AR/VR environments
Emotion-aware and explainable AI systems supporting real-time decision-making

Smart and Cognitive Urban Infrastructures
Human-aware control strategies for smart cities and urban resilience systems
Integration of cognitive agents in transportation orchestration, demand prediction, and passenger experience

Computational Intelligence in Cognitive Control
Leveraging neuro-symbolic systems, deep learning, and reinforcement learning for adaptive cognitive control
Advances in cognitive computing for model-based and data-driven human-in-the-loop optimization

APPLICATION DOMAINS

We particularly encourage contributions that apply cognitive frameworks to real-world systems including :

Autonomous and semi-autonomous vehicles

Intelligent transportation and mobility systems

Enterprise and industrial system integration

Urban infrastructure and smart city technologies

Human-centric automation in control systems

Submission shall respect the normal procedure on papercept:
https://ifac.papercept.net/ The authors must select « open invited
track paper » as submission type and use the track code (43k4c) at
the second step of submission.

If the theme of the paper is not suited to the track scope, the paper
will be evaluated and considered for a regular session.

Please send an email with your intention to submit a paper to:
herve.panetto@univ-lorraine.fr and yannick.naudet@list.lu

SUPPORTING ORGANIZATIONS

IFAC Technical Committee for evaluation : TC 5.3 "Integration and Interoperability of Enterprise Systems"

IFAC Technical Committee for evaluation

– Technical Committee: TC 3.2 – Computational Intelligence in Control — Co-sponsor

– Technical Committee: TC 4.1 – Human Machine Systems — Co-sponsor

– Technical Committee: TC 5.1 – Manufacturing Plant Control — Co-sponsor

– Technical Committee: TC 5.2 – Management and Control in Manufacturing and Logistics — Co-sponsor

– Technical Committee: TC 9.2 – Systems and Control for Societal Impact — Co-sponsor

– Technical Committee: TC 9.3 – Control for Smart Cities — Co-sponsor
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Additional information

PUBLICATION OPPORTUNITY

A Special Issue of the Journal of Industrial Information Integration (Elsevier) (I.F. 11.2)
(https://www.journals.elsevier.com/journal-of-industrial-information-integration) is planned with an extended version of the accepted
papers.

ADDITIONAL INFORMATION

Please send an email with your intention to submit a paper to: herve.panetto@univ-lorraine.fr and yannick.naudet@list.lu

IMPORTANT DATES

14 DEC 2026

Invited session / track paper submission deadline

31 JAN 2027

Notification to authors

01 APR 2027

Final paper submission deadline

28-30 JUN 2027

INCOM 2027 - Nantes, France

SUBMISSION IN PAPERCEPT

Papers intended for this track must be submitted in PaperCept as an Open Track Paper and must use the
PaperCept code assigned to this track.

CODE 43k4c

Do not submit it as a Regular Paper if it belongs to this track.
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