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¥ X : Amidst the wave of Industry 4.0 and digital transformation, modern industrial systems are evolving towards
being increasingly automated, networked, and intelligent. The complexity of these systems is ever-increasing, and the
deep integration of physical assets and digital twins generates massive volumes of multi-modal data, including
operational logs, sensor time-series, machine vision, and process parameters. Traditional industrial Operations and
Maintenance (0O&M) methods face immense challenges in processing such vast and heterogeneous data, proving
inadequate, particularly in cross-domain root cause analysis, precise prediction of system health status, and adaptive
decision-making under complex operating conditions.

The rise of large-scale foundation models, represented by Large Language Models (LLMs), has introduced a
revolutionary new paradigm for the intelligent O&M of industrial systems. Leveraging their powerful capabilities in
natural language understanding, multi-modal data fusion, complex logical reasoning, and content generation, these
models can effectively interpret unstructured industrial knowledge and correlate data from diverse monitoring sources,
thereby significantly enhancing the efficiency and intelligence of O&M tasks. The deep integration of large models into
industrial O&M scenarios not only promises to bridge the gap between the information and physical spaces and
overcome the bottlenecks of traditional methods in generalization and semantic understanding, but also propels the
evolution of the industrial 0&M framework from "reactive response" to the higher stages of "proactive prediction" and
"autonomous optimization."




This Special Issue aims to gather the latest research findings and cutting-edge explorations in the field of "Intelligent
O&M for Industrial Systems Empowered by Large Models." It focuses on the pivotal role of large models in enhancing the
reliability, safety, availability, and production efficiency of industrial systems, promoting the deep integration of
advanced Al technologies with industrial engineering practices. We cordially invite high-quality submissions in the form

of theoretical works, algorithms, applications, and review articles. Topics of interest include, but are not limited to:

o Foundation Models and Architectures for Industrial 0&M

o Fusion and Analysis of Industrial Multi-Modal 0&M Data

o Large Model-Driven Fault Diagnosis and Root Cause Analysis

o Large-Small Model Interaction for Enhanced Industrial Intelligence

o Large Model-Empowered Predictive Maintenance and Health Management

o Large Model-Driven O0&M Decision-Making and Automation

o Human-Computer Interaction and Trustworthy Al in Industrial Intelligent 0&M
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# >C: Dr. Kai Wang is a Professor and a recipient of the "Distinguished Core Talent" honor from the Chinese Academy
of Sciences (CAS). He serves as an Associate Doctoral Supervisor and a Master's Supervisor at the Shenyang Institute
of Automation (SIA), and was formerly a Visiting Scholar at the University of Maryland, USA.

His research is primarily focused on Prognostics and Health Management (PHM) for industrial equipment. As a
recognized expert in this domain, he serves as a committee member of the Technical Committee on Fault Diagnosis
and Safety of Technical Processes, under the Chinese Association of Automation. He is also honored as a High-Level
Talent and a Standardization Expert by Shenyang City.

As a leading researcher, Dr. Wang's work has earned significant recognition, including the First Prize of the National
Defense Science and Technology Progress Award, the Liaoning Provincial Natural Science Achievement Award, a Best
Paper Award from an IEEE conference, and the SIA Named Award for Technical Innovation. He has authored nearly
100 papers in renowned international journals and conferences, such as various IEEE Transactions, and holds nearly
20 invention patents (granted or applied for). Furthermore, he has actively participated in the development of
multiple national standards in the field of intelligent equipment O&M. His commitment to mentorship is evidenced by
his graduate students, who have frequently been awarded the National Scholarship.

Dr. Wang has a proven track record of leading significant research initiatives. He has served as the Principal
Investigator (PI) for multiple projects funded by the National Natural Science Foundation of China (NSFC), including




both Youth Fund and General Programs, as well as tasks within the National Key R&D Program of China. His
leadership extends to provincial-level initiatives, including key "Jiebang Guashuai” (Challenge-based) projects, and
numerous enterprise-commissioned projects. He provides expert reliability consulting services to leading enterprises
such as China National Nuclear Corporation (CNNC), China General Nuclear Power Group (CGN), China Shipbuilding
Industry Corporation (CSIC), and SIASUN Robot & Automation.
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¥ > : Dr. Sihan Wang is an Assistant Researcher at the Department of Industrial Control Networks and Systems,
Shenyang Institute of Automation (SIA), Chinese Academy of Sciences. He received his Ph.D. in Electrical Engineering
from Northeastern University and previously held an engineering position at the Beijing Research Institute of Huawei
Technologies, bringing a valuable blend of rigorous academic training and direct industrial experience to his work.

His research is centered on the convergence of advanced artificial intelligence and industrial engineering, with a
specific focus on the modelling and health management of industrial equipment, the application of Large Language
Models , and Al for Science. His work seeks to address the increasing complexity of modern industrial systems by
developing next-generation intelligent maintenance and diagnostic solutions.

As an active researcher in intelligent industrial systems, Dr. Wang has made significant contributions to the field. He
serves as the Principal Investigator for a provincial-level Natural Science Foundation project and has been a core
member of numerous high-profile research initiatives, including National Key R&D Programs of China, General
Programs of the National Natural Science Foundation (NSFC), and independent projects of State Key Laboratories. His
research findings are documented in over 20 articles published in prestigious international journals and conferences,
such as various IEEE Transactions, Measurement, and IET Control Theory & Applications, and are further evidenced by 6
invention patents (granted or pending).

Dr. Wang's work is dedicated to bridging the gap between theoretical Al advancements and practical industrial
applications. His research aims to leverage the power of Large Language Models and data-driven methods to enhance
the reliability, autonomy, and efficiency of critical industrial equipment and systems. He also contributes to the academic
community by serving as a reviewer for several SCI-indexed journals, including ISA Transactions.




