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% FOCUS. Global competition, shorter product life cycles, and volatile markets are straining manufacturing, logistics, and
energy operations. Workforce shortages further threaten the production of essential goods and system operations. To
address this, increasing autonomy in cyber-physical systems (CPS) is key. Autonomous CPS make decisions without
human intervention, systematically execute processes, adapt to environmental changes, and self-govern resources.
However, their behavior is often complex and unpredictable, making evaluation crucial. This includes testing, verification,
diagnostics, and performance analysis using data-driven (e.g., Generative Al), knowledge-driven, and simulation-based
methods. Potential use cases range from simulation-based goal selection to explaining CPS actions to operators.

< TOPICS

«» Simulation-based evaluation of autonomous CPS’ behaviour

«» Verification of system goals and requirements

« Testing intelligent control algorithms (MAS, reinforcement learning or model-predictive control) for autonomous CPS
« Data-driven methods for autonomous CPS’ identification and adaption

«» Real-time diagnosis and decision making in autonomous CPS’ operation

< Integration of Explainable Al (XAl) for enhanced autonomous CPS’ transparency

«» Real-time decision support approaches for autonomous CPS’ supervision

« Evaluation methodologies for autonomous CPS leveraging Digital Twins and Asset Ad-ministration Shells (AAS)
< Evaluation of human-autonomy interaction in remote and autonomous operation

« (Real-time) Safety and regulatory compliance evaluation of autonomous CPS

« Performance, metrics and test-beds for the evaluation of autonomous CPS

«» Evaluation of degrees of autonomy in autonomous CPS

« Standards for quality and conformity assessment of autonomous CPS' behaviour

< AIM. This Special Session is designed to unite experts from both the industrial and academic spheres to discuss the
latest innovations, developments, research outcomes, and practical successes in assessing the behavior of autonomous
CPS. As such, it serves as a venue for presenting recent progress and breakthroughs, sharing novel concepts, and
promoting collaborations as well as future research partnerships.
The special session is supported by the GMA-FA VDI/VDE working group 3.35 on Industrial Agents and sponsored by the
IEEE Technical Committee on Industrial Agents

< CONFERENCE FORMAT. The conference will comprise multi-track sessions for regular papers, to present significant
and novel research results with a prospect for a tangible impact on the research area and potential implementations, as
well as work-in-progress (WiP) and industry practice sessions.

< AUTHOR’S SCHEDULE (2025)

<»Regular and special sessions papers <»Work-in-progress/Industry practice papers
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