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With the deep integration of electronic systems into critical fields such as aerospace, new energy vehicles, industrial control,
and 5G communication, coupled with increasingly demanding performance requirements, the long-term reliability and batch-to-
batch quality consistency of electronic components have become critical bottlenecks affecting system functionality and lifespan.
Traditional reliability assessment methods (e.g., accelerated life testing, statistical sampling) and quality consistency control
measures (e.g., experience-based process control, post-production screening) often face challenges such as being time-
consuming, costly, destructive in nature, struggling to cover complex failure mechanisms, and failing to fully consider the entire
parameter space. These limitations make them ill-suited to meet the stringent demands of modern electronic systems for high
reliability, low cost, and short development cycles.

In recent years, the rapid advancement of multiphysics modeling and simulation, big data analytics, artificial intelligence
(Al), and advanced experimental characterization methods has provided new pathways to address the aforementioned
challenges. Constructing high-fidelity digital models of electronic components in a virtual environment and integrating multi-
source information such as material properties, process variations, and environmental loads enables efficient and accurate
prediction and root cause identification of potential failure modes, lifetime distributions, and batch quality variations.
Furthermore, by incorporating intelligent optimization algorithms, it becomes possible to systematically identify the key design
and process parameters that affect reliability and consistency, and to perform multi-objective collaborative optimization and
robust design on them. This significantly enhances the reliability level and batch stability of electronic components at the source
during both the design and manufacturing stages.

This Special Session aims to bring together the latest research achievements and practical experiences from both academia
and industry, focusing on leveraging advanced simulation, data-driven, and intelligent optimization technologies to address




critical scientific challenges and engineering bottlenecks in the assessment and optimization of electronic component reliability
and quality consistency. It seeks to propel the innovation and development of these cutting-edge technologies and facilitate their
translation into engineering applications. Topics of interest include, but are not limited to Multiphysics Modeling and
Simulation for Electronic Components, Novel Methods for Reliability Assessment and Lifetime Prediction, Quality Consistency
Evaluation and Control Techniques, Reliability and Quality Consistency Optimization Design, Advanced Experimental
Characterization and Test Validation, Applications of Al and Big Data in Reliability and Quality.
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Hao Chen is currently an assistant research fellow with the School of Electrical Engineering and Automation, Harbin
Institute of Technology. He received his doctoral degree in electric machine & electric apparatus in 2022 from Harbin
Institute of Technology, China. He was a visiting scholar with the Department of Industrial Systems Engineering and
Management, National University of Singapore from Jan. 2021 to Oct. 2022, supervised by Prof. TANG Loon Ching. His
research interests include life-cycle quality consistency design for electromechanical components. He is currently the
author of more than 15 journal papers in the field of quality consistency design and robust design.
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Bokai Zheng is currently a lecturer at the College of Electrical Engineering and Automation, Fuzhou University. He
received his doctoral degree in electrical engineering in 2023 from Harbin Institute of Technology, China. He was a
visiting scholar with the Energy Department, Politecnico di Milano, from Jan. 2019 to Jan. 2020. His research interests
include reliability modeling and remaining useful life prediction for electronic systems. He has published more than 10
peer-reviewed journal papers.
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Lanxiang Liu is currently an assistant research fellow with the School of Electrical Engineering and Automation,
Harbin Institute of Technology. She received her doctoral degree in Electrical Engineering in 2023 from Harbin Institute
of Technology. She then obtained PhD degree in Energy and Nuclear Science and Technology from Politecnico di Milano
in 2024. Her main research interests focus on the structural dynamics and bounce control of electrical appliances, as
well as quality optimization design and consistency control. She has published more than 20 peer-reviewed journal and
conference papers in the field of dynamics and quality control.




