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Special Session: Synergistic AI and Advanced Modeling for Quality, Reliability, Maintainability, and PHM: Integration and Aggregation

	With the rapid evolution of next-generation industrial paradigms, modern engineering systems, ranging from aerospace equipment to smart manufacturing lines, are becoming increasingly complex, interconnected, and data-intensive. The traditional boundaries between reliability modeling, maintenance planning, Prognostics and Health Management (PHM), and quality management are blurring, necessitating a more integrated and synergistic approach. Advanced Artificial Intelligence (AI) technologies, particularly Large Language Models (LLMs), Generative AI, and Physics-informed Learning, offer transformative potentials to handle multi-source heterogeneous data and bridge the gap between physical failure mechanisms and data-driven intelligence.
	In order to explore the convergence of cutting-edge AI and classical engineering disciplines, this special session aims to discuss recent advances in the synergistic application and aggregation of AI-based modeling for system reliability, maintainability, PHM, and quality management. We invite original contributions that address both theoretical breakthroughs and practical engineering challenges in this multi-disciplinary field. The list of topics includes, but is not limited to:

· Large Language Models (LLMs) and Intelligent Agents for Maintenance Decision Support
· Maintenance planning for multi-state systems
· Reliability modeling and optimization of phased mission systems
· Multi-state system reliability and dependency analysis
· Aircraft quality and reliability engineering
· Generative AI and Diffusion Models for Data Augmentation in PHM
· Warranty strategy design, maintenance scheme optimization
· Digital and intelligent quality management
· knowledge-data integrated FDD(Fault Detection and Diagnosis)and RPD (Robust Parameter Design)

Chair1: Cheng-Geng Huang, University of Electronic Science and Technology of China, China
Dr. Cheng-Geng Huang is an Associate Professor focusing on DPHM, Industrial Big Data, and LLM-based agents for industrial applications. He has held numerous projects, including NSFC-funded research, National R&D Programs and several Defense Science and Technology Projects. He has published 13 high-impact SCI papers as first or corresponding author in top-tier journals such as Advanced Materials/IEEE TIE, ITR, IoT, TIM/RESS with over 2,900 google-scholar-citations and 9 ESI Highly Cited Papers. He is a winner of four international academic awards and holder of 10 patents, Dr. Huang serves on the Youth Editorial Board of the Journal of Reliability Science and Engineering. His practical contributions include health monitoring platforms for wind turbines and medical CRRT devices, successfully implemented at CSIC and West China Hospital to ensure the safety of critical industrial and healthcare infrastructure.. (email: cheng-geng.huang@uestc.edu.cn)

Chair2: Xiangyu Li, Taiyuan University of Technology, China
Dr. Xiangyu Li is an Associate Professor at the College of robotics sciences and engineering, Taiyuan University of Technology, focusing on reliability modeling and optimization of phased mission systems, multi-state system reliability, dependency analysis, and offshore wind power reliability. He has held one NSFC-funded project and participated in multiple research programs. He has published more than 20 high-impact SCI papers in journals such as RESS, AMM, QREI and JRR. Dr. Li serves as an anonymous reviewer for multiple  journals. His practical contributions include reliability modeling, health monitoring and management technology for aerospace industry, civil aircraft, offshore wind farm operation and maintenance optimization. (email: xiangyuli@tyut.edu.cn)

Chair3: Junyu Guo, Southwest Petroleum University, China
Dr. Junyu Guo is an Associate Research Fellow at Southwest Petroleum University, specializing in LLM-empowered intelligent operation and maintenance for long-distance oil and gas pipelines and offshore wind turbines. He has led multiple funded projects, including a National Natural Science Foundation of China, a Natural Science Foundation of Sichuan, China. He has published over 13 SCI-indexed papers as first or corresponding author in top-tier journals such as Applied Energy, Energy, and Reliability Engineering & System Safety, with 2 ESI Hot Papers and 3 ESI Highly Cited Papers, and has been recognized as a Wiley China Open Science High-Contribution Author. (email: junyguo@swpu.edu.cn)

Chair4: Xianhui Yin, Qingdao University, China
Dr.Xianhui Yin  is a distinguished professor at the Business School of Qingdao University, leader of Shandong Excellent Youth Innovation Team, assistant dean of the Business School and director of the Department of Quality and Standardization. His main research interests cover digital and intelligent quality management, knowledge-data integrated FDD(Fault Detection and Diagnosis)and RPD (Robust Parameter Design) of complex manufacturing systems. He has led multiple funded projects, including programs funded by the National Natural Science Foundation of China, Shandong Provincial Natural Science Foundation, Shandong Provincial University Science and Technology Innovation Program, as well as multiple entrusted projects from enterprises and research institutions. He has published 16 high-level journal papers as the first or corresponding author, including those in ITR 、RESS and ADEI. He won the Second Prize of Shandong Provincial Teaching Achievement Award in 2026 as the second completer. Besides, Dr. Yin serves as an anonymous reviewer for multiple  journals such as EJOR and IJPR. The parameter optimization design scheme for multistage manufacturing systems proposed by Dr. Yin  has been applied to product quality control in Aucma Co., Ltd. and Tingnan Coal Industry of Northwest Mining Group. (email: qsyinxianhui@qdu.edu.cn)

Chair5: Zhaomin Zhang, Civil Aviation University of China, China
Dr. Zhaomin Zhang is an Associate Professor at the College of Transportation Science and Engineering, Civil Aviation University of China, specializing in aircraft quality and reliability engineering. His core research include warranty strategy design, maintenance scheme optimization, UAV swarm reliability analysis, eVTOL fault prediction and health management (PHM), and AI-enabled intelligent quality management for smart manufacturing. He has published over 10 high-impact papers in top-tier reliability journals. (email: zzmin@cauc.edu.cn) 
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