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Technical Outline of the Session and Topics:  

Reliability and safety are critical for power electronic systems (PES) with their extensive implementations 

in mission-critical applications, e.g., traction system, smart grid, motor drive, e-mobility, etc. These 

requirements can be proactively fulfilled by condition monitoring through timely detection, diagnostics, 

and prognostics. Although numerous condition monitoring solutions have been proposed in the literature, 

the implementations in the industrial area are still very limited due to the cost, implementation complexity, 

accuracy, robustness, etc. The rapid development of artificial intelligence (AI) brings unprecedented 

opportunities for condition monitoring to enable the implementations from a data-driven perspective, 

which is promising to mitigate the conventional challenges in this area. It is expected that the nexus 

between PES and AI will create overarching effects in the condition monitoring applications. 

Due to the unique features of PES, existing AI tools need to be specifically tailored for PES applications. This 

special section aims to collect state-of-the-art research of tailored AI tools and applications on condition 

monitoring of PES, accelerating synergy research activities between and power electronics and data 

science. Meanwhile, prototypes and case studies tackling the specific challenges and issues in real 

applications are elaborately welcomed. The potential participants include researchers working on AI-

assisted condition monitoring methods and industrial engineers involved in the related product design for 

PES. The scope of this Special Session includes but is not limited to the topics below: 

o AI solutions for prognostics and health management in PES, e.g., anomaly detection, fault diagnosis, 

remaining useful life prediction 

o AI-assisted methods for efficient accelerating testing experiment of power components/devices 

o Digital twin and non-invasive condition monitoring methods for signal acquisition and data 

collection 

o Advanced data analytics, information fusion, and feature engineering in condition monitoring 

o Tailored AI tools for PES towards the aspects of data-light, computation-light, adaptiveness, 

interpretability 

o Intelligent decision-making in PES, e.g., power routing 

o Embedded implementations, IoT applications, hardware prototypes, etc. 
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