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# 3L : With the rapid advancement of artificial intelligence technologies, Al agents are being increasingly applied
across critical domains such as automation systems, intelligent manufacturing, cybersecurity, aerospace, and medical
diagnostics. However, these systems impose stringent requirements on reliability, safety, robustness, and transparency.
Traditional reliability analysis methods are increasingly inadequate to address the complex and adaptive nature of Al-
driven systems.

This special issue aims to explore the intersection between Al agents and system reliability, highlighting the pivotal
role of Al in modelling, predicting, optimising, and enhancing system reliability. It seeks to promote the deep integration
of Al technologies with reliability engineering by encouraging contributions from both theoretical and applied
perspectives. We welcome a diverse range of submissions, including theoretical studies, engineering applications, and
case-based research. Particularly encouraged are contributions in the following topic areas:

o Al agent architectures and learning mechanisms for reliability assessment

o Collaborative reliability modelling and optimisation in multi-agent systems

o Al-driven fault diagnosis, prognosis, and health management (PHM)

o Applications of reinforcement learning and Bayesian methods in reliability analysis
o Reliability challenges in human-AlI collaborative systems

o Trustworthy Al, interpretability, and system robustness

o Data-driven reliability modelling and uncertainty quantification methodologies
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¥ X : Professor Jian Jiang serves as the Chief Scientist of the Advanced Computing and Digital Technology Research
Centre at the Changchun Institute of Optics, Fine Mechanics and Physics (CIOMP), Chinese Academy of Sciences. He
holds the titles of National Leading Talent, CAS Leading Talent, and Provincial Leading Talent, and concurrently acts
as the chief expert on several national key science and technology programs.

He has dedicated his career to the deep integration of artificial intelligence with engineering computation, developing
original theoretical frameworks and engineering paradigms in the domains of optical intelligent agents, digital twin
technologies, spectral element methods, and system reliability (including prognostics and health management, PHM).

Guided by his core philosophy—“beginning with physical models, bridging to intelligent algorithms, and achieving
system-level intelligence”—Professor Jiang has secured multiple breakthroughs in the intelligent modeling of
complex systems, simulation acceleration, and condition-based health management. He has led and completed two
flagship national projects, each with a budget exceeding RMB 100 million: one focused on an industrial software
platform and the other on a comprehensive digital engineering solution. These initiatives have effectively accelerated
the industrialization of critical Al technologies within the field of engineering reliability and have established China’s
international leadership in this area.
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¥ > : Dr Chizhi Zhang is an Associate Professor at the Advanced Computing and Digital Technology Research Centre,
Changchun Institute of Optics, Fine Mechanics and Physics (CIOMP), Chinese Academy of Sciences. He previously served
as a Lecturer and Postdoctoral Research Fellow at the University of Hull, United Kingdom, and possesses extensive
international experience in both research and teaching.

His research focuses on Al-driven modelling of engineering systems and the reliability assessment of intelligent
agents, encompassing degradation modelling, digital twin development, prognostics and health management (PHM), and
the interdisciplinary integration of trustworthy Al technologies.

As a leading researcher in the field of Al agent reliability, Dr Zhang has proposed a series of degradation modelling
frameworks tailored to complex optoelectronic systems, thereby extending the boundaries of reliability engineering
towards the predictability and robustness of Al-based decision-making systems. He has led and participated in several
international collaborative projects, including those funded by the UK Engineering and Physical Sciences Research
Council (EPSRC) and the Chinese Academy of Sciences.

Dr Zhang has authored over 30 research articles published in top-tier international journals and conferences. He has
been recognised as a High-Level Talent Candidate by the Chinese Academy of Sciences, a Changbai Mountain Young
Talent of Jilin Province, and a Provincial Class-D Talent. His work is underpinned by a strong foundation in engineering
modelling and the development of application-oriented Al algorithms. His research aims to advance trustworthy Al
technologies for reliability evaluation and deployment in critical domains such as intelligent manufacturing,
optoelectronic systems, and autonomous platforms.
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¥ >C: Dr George Markou, currently serves as a faculty member at the Department of Civil Engineering and Geomatics,




Cyprus University of Technology (CUT), and as a Research Associate at the University of Pretoria, South Africa. He
previously held academic positions as an Associate Professor at ALHOSN University in Abu Dhabi and UCSC in Chile, as
well as a Visiting Researcher at the University of Sheffield, UK. He holds a Ph.D. in Computational Mechanics from the
National Technical University of Athens (NTUA), Greece, and has a strong background in finite element modelling,
numerical simulation, and structural reliability.

In recent years, Dr Markou’s research has evolved towards the integration of artificial intelligence with structural
engineering, focusing on Al-enabled structural health monitoring (SHM), damage detection, predictive modelling, and
the reliability assessment of intelligent agents embedded in civil infrastructure. His development of the research finite
element software ReConAn FEA supports advanced simulation of complex materials and structural responses, providing
a foundation for evaluating the interpretability, robustness, and trustworthiness of Al agents in critical engineering
contexts.

His broader research interests span FRP material modelling, soil-structure interaction, fibre-reinforced concrete
behaviour, seismic analysis of RC buildings and bridges, fluid-structure interaction, and large-scale computational
mechanics using parallel processing. Dr Markou's goal is to promote trustworthy Al methodologies in structural
decision-making systems, ensuring their reliable deployment in high-consequence civil infrastructure. He is a registered
Professional Engineer with ETEK (Cyprus) and ECSA (South Africa), and has published widely in the field of
computational mechanics and Al-driven reliability assessment.




