Special Session III

Special Session Basic Information:

TEAHE X RFRBTFRGTRM
Session Title ¥ 3 : Reliability of Optical/Optoelectronic Systems
TN G E A

Introduction and topics

H
FE AR AEEARANFELRE, KFRARRABCEHT 2R TEmElE, MEMA, LERE., BOLRN., E
HREGERRMERBIAE . FARLERGNB O RET, FREREMH. JOLE. LRRMNERE LT HELFH
HREREES Fakt, EBEARTENAGNTRE, 2o 5KHAMBAES. AT, LFRRBETTEE LN
T, SHBIHAERURBUNE L HCFRK, FRTERI T AT EERBAEET. FoTN SR EEES
HFERAL AR,
ALEREXRFRARTRENIETR, EXRELTRBLE. AR TEHESRRAFREARELIEPHEN
B, R, Ao, RABENSTEERERTE, GERITEETIE. LR TEAREGRERI 7 HEHRX
e, RINRABRAR., LR, TREALGE %L MHXARE. 57 S0 E % LT 7 = # A
. FREBOLE R T B R UNE S KRR
. Bk, RUBEXF RGN F T E ST EEEME
. ZNAMmeFETHT EHRE., mEBUSNE F4 5 E
. B RGBSR S BT, KA R 5 U 6 R 2
. VCSEL. DFB ¥t . # & FHOLE Km h EBOL &8 AR
. EROCT B, CHEEERE A HREME T EHTFN
. A — AR TP R, AEEREEBEAL
. ETHERNEATERTENT EHELAN . ToEEEMNE R R ZF 6 T

¥ X : With the continued advancement of photonic and optoelectronic technologies, optical systems and their core
components are increasingly deployed in critical applications, including advanced manufacturing, aerospace, optical
communications, laser sensing, medical devices, and intelligent perception. The performance stability and lifetime
characteristics of semiconductor devices, lasers, photodetectors, and integrated photonic components directly
determine the reliability, safety, and long-term service capability of the overall system. However, optical systems often
operate under complex stress conditions, multi-physics coupling, and diverse degradation mechanisms. Conventional
reliability methods remain limited in failure mechanism identification, lifetime prediction, and health management for
such systems.

This session focuses on emerging research in the reliability of optical systems, with particular emphasis on
semiconductor lasers, optoelectronic devices, and complex photonic equipment. It aims to advance the integration of
reliability engineering, optoelectronic technology, and data-driven methodologies by addressing degradation evolution,
failure analysis, lifetime modelling, condition monitoring, and reliability enhancement in service environments. We
welcome theoretical studies, experimental investigations, engineering applications, and case studies. Contributions are
particularly encouraged in the following areas:

o Degradation mechanisms and physics of failure in semiconductor lasers and optoelectronic devices

o Lifetime assessment and reliability modelling of lasers, photodetectors, and optical systems

. Reliability testing, accelerated degradation analysis, and lifetime extrapolation under multi-stress
conditions

o Fault diagnosis, condition monitoring, and prognostics and health management for optical systems




o Reliability studies of VCSELs, DFB lasers, edge-emitting lasers, and high-power laser devices

o Reliability evaluation of integrated photonic devices, optical communication modules, and advanced
packaging structures

o Reliability-oriented design, fault tolerance, and robustness optimisation in opto-mechatronic systems

o Data-driven and artificial intelligence methods for reliability analysis, uncertainty quantification, and

remaining useful life prediction
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¥ >C: 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.

e Wenyuan Liao B >CH

Name

lﬁiﬁix ® % T4 f (Senior Engineer)

il ST RBETREAALEE SRS
epartment

e TR B S TR E R
rganization

W /M X - :

City/Region LR




Organizer’s Brief Biography

B BN, MATAEN, 2020 FAEFREF FRARRETFEEARTFL VB0, BURT T
FERMAETELARTET TEATEREALEHERALRE. TEFARTEAFIERIOLE. RRERFHZ
EE T B RBAE R TN EA.

¥ X : Wenyuan Liao received the Ph.D. in microelectronics and solid-state electronics from the Institute of
Semiconductors, Chinese Academy of Sciences in 2020. He currently works at State Key Laboratory of Reliability
Technology for Electronic Components, China Electronic Product Reliability and Environmental Testing Research
Institute from 2020, as a senior engineer. His main research interests include failure mechanism and reliability
evaluation technology of optoelectronic devices such as semiconductor lasers and lithium niobate modulators.




