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Multiphysics Modeling, Uncertainty Quantification, and Intelligent Health
Management for Highly Reliable Components and Systems

Goal »»

Publication »»

With the advancement of modern industry towards high-end and intelligent
development, highly reliable components and systems have become the
cornerstone of national strategic and critical infrastructure fields such as aerospace,
energy and power, rail transportation, and national defense. Their performance and
lifespan face severe challenges from multiple uncertainties, including complex
multiphysics coupling, manufacturing tolerances, material degradation, time-varying
loads, and environmental disturbances. Traditional strategies based on single-
physics fields, deterministic assumptions, and fixed-period maintenance encounter
significant bottlenecks in accurately characterizing failure mechanisms, quantifying
lifecycle risks, and achieving proactive health management. In recent years,
interdisciplinary approaches integrating multiphysics modeling and simulation,
uncertainty quantification theory, and data-driven artificial intelligence have
provided revolutionary pathways to address these challenges. By constructing
digital twins for components and systems that integrate physical mechanisms and
uncertainties, the cross-scale correlation from microscopic failure to system-level
performance degradation can be deeply revealed. Employing advanced uncertainty
quantification techniques enables probabilistic and accurate assessment of
reliability boundaries and remaining useful life distribution. Furthermore, combining
intelligent algorithms such as machine learning and deep learning empowers real-
time condition perception, early fault diagnosis, and autonomous optimization of
predictive maintenance decisions, thereby achieving comprehensive improvement
in reliability, safety, and cost-effectiveness throughout the entire chain of design,
manufacturing, operation, and maintenance. This Special Session aims to gather
cutting-edge research and innovative practices from academia and industry in
related areas. It focuses on leveraging key technologies such as multiphysics
modeling, uncertainty quantification, and intelligent health management to
systematically address the core challenges in the reliability design, assessment,
prediction, and operational management of highly reliable components and
systems. The session seeks to promote the deep integration of methodological
innovation and engineering application in this field.

Topics »»

Topics of interest include, but are not limited to:

® Multiphyics Coupling Modeling and Simulation Verification for Highly Reliable
Components and Systems

® Characterization of Uncertainty Sources, Propagation Analysis, and Sensitivity
Studies

® Reliability Robust Design and Multi-objective Optimization

® Research on Failure Mechanisms, Diagnostic Algorithms, and Remaining
Useful Life Prediction Techniques

® Digital Twin-Driven or Data-Fusion Intelligent Health Management Frameworks
and Systems

® Relevant Advanced Experimental Methods and Significant Engineering
Application Cases
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Wenying Yang,
Harbin Institute of Technology, China
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Zhen Chen,
Shanghai Jiao Tong University, China

Lanxiang Liu,
Harbin Institute of Technology, China

Weijun Xu,
Politecnico di Milano, Italy

We provide a good opportunity by presenting your updated research knowledge and also by
publishing it in the conference proceedings. submitted paper will be peer reviewed by
conference committees, and accepted papers will be included into conference proceedings
which will be indexed by SCOPUS and Ei compendex.

Submission »»

1. Full paper (presentation and publication)

- The paper must be written in English.

- All submissions will undergo a peer-review process by the conference committee.

- The paper should be at least FIVE pages including all figures, tables, and references.

- The paper should be submitted as a PDF document in .pdf format.

- submitted paper must be unpublished.

- Accepted papers will be invited for oral presentation or poster presentation and will be
included in the conference proceedings.

2. Abstract (presentation only)

- Abstracts will be considered for presentation (oral/poster) only without publication.

- The abstract must be written in English.

- Abstracts should be no more than 300 words and clearly outline the title, purpose, methods,
and outcomes of the research or practice being described.

- All submissions will undergo a peer-review process by the conference committee.

* Welcome to submit the paper or abstract by Electronic submission system: https://ww-
w.zmeeting.org/submission/icre2026
More details about submission, please visit at: https://www.icre.org/sub.html

Conference Program »»

July 19, 2026 | CONFERENCE + SHORT COURSE
July 20, 2026 | TECHNICAL EXCELLENCE & TRIBUTE
July 21, 2026 | INNOVATION & FUTURE OUTLOOK

July 17-22, 2026 | PHD SCHOOL PROGRAM

Conference Venue »»

Conference Venue:

Hangzhou International Innovation Institute of Beihang University
Address:

No. 166, Shuanghonggiao Street, Pingyao Town, Yuhang District, Hangzhou City

Hangzhou, China

Hangzhou, a renowned Jiangnan city blending millennia of heritage and poetic scenery, boasts
three world cultural heritage sites. west Lake ripples with romance; Liangzhu Ruins hold
ancient wisdom; the Grand canal carries folk vibes. Timeless song Dynasty elegance meets
trendy fun, and delicious local cuisine delights the taste buds. A perfect mix of classic and
modern, it awaits visitors from all over the world.

Important Dates »»

Submission Deadline: April 10, 2026
Notification Deadline: May 5, 2026
Camera-ready Date: May 20, 2026
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conference secretary: Ms. Lesley

Contact Email: icre_conf@outlook.com
web: http://www.icre.org

HARBIN INSTITUTE OF TECHNOLOGY


http://icre.org/
http://icre.org/

th 4%
2026 10 y .:;.j

International Conference on
RELIABILITY ENGINEERING
Jdly 19-21, 2026

RELIABILITY ENGINEERING

%f»ICRE

’al & 2

SRR REZYIEDER. MHEHENSER

EMBER »

B DU Dokl mmf . BRI RE, S Tea 1 X R G C O A
K REVRFLI) It s I [ Bl 22 4 S5 [ 5 A 5 D% B i 1t BSR4
DA HMRE GBI TR WEEE . flIEAE. e, i
ARG I AN A5 2 A E VLR IR Dk . (L SERIEE T BB
T e AR e X% [ 5 JE AP O S, AERSVERAE R NI . A2 A A
SO0 PRURS AR s LTI A2 A R 0L T M S 25 A3

LR, G2 WE BN R ATE N EACHIR S B KE N T R
MBS ARITE, R R 1A iR . I A R
ﬁ%?ﬁ%ﬁ%m%#&%%ﬁ?%i, EAS IR N7 AR LB 2 5

AL BB LS RBE SRR - Lﬁ%ﬂ%?ﬁ%ﬁg%&ﬁ,T%Wﬁ
CIEAESUELN ﬁ%ﬁnﬁﬁ%ﬁi%ﬁ@ﬁﬁ B PEAHE L B
PEE S SR BT, BRI RE IS AT SR AN L ke ) U2 W 5 T A
%F%%%Eiﬁw,MﬁEﬁﬁ Hlig. IBUELERSLBIR N, we
TS LGSR A R T .

AR ARV R ARG P FAE AR DR TT [ BB VR 2 5 BRIk, T
TR 2B L, e T AL S B el U AR S ROR, RS
PR ST S RGAE AT SEE BT PR T S S B A OBk
i, HESNIZAUI T VA QT 5 TRE N R LR & o

AR AR EANR T

AT AE ST R R G2 DB R A A S O BLRE
AT VEARIFRAL A4k 5 RGBT
AIAEPERR BT 5 2 HARLAL

HORHLEERT FC . S W BE SRR AT Ay AR
ﬁ??i%ﬂjﬁﬁﬂAm% B EIELL S R4
HHRSERE S0 7705 B K AR 2 4]

.

PR= BAZ,

)<‘P
]
[l

=
-

L\

BHR, K=ETKXZE, =LF

XI=F, BRETWXE, FE

‘.

.' VS
Sponsors | Co-sponsors

Jly LASAR®

) amees G R AK 2L AS

HARBIN INSTITUTE OF TECHNOLOGY

ERREE

VT SCEAG I ARAE 2 VORISR AR, IFHZAZET Compendex,
Scopus & HAMA R AR .

= I\

D). FECEREFIEFARS: https://www. zmeeting. org/submission/icre2026
2). HURELERELSWHRH: icre_conf@outlook. com

PR

1. &fd (GHE5HO

- R AR SRS

- FraHRm S L)(?ﬁ%iﬁﬁ [FEAT VP o

- FatFREtEA T , BE T BIR XS 2% TR
- FafE4LL PDF T%it E‘/‘

?‘%n%n(ﬁli/)ﬁjﬂi?i%%ﬁ'])ﬁﬁdﬁk%
- SRR BT D Ik s B R R, SRR E R IR k.
2. FHELRAR (BUEIRE)
- WEGUH T HRIERE TR (DA /RN AR

- FELRE RS
- BRI 300 1A, ZE M O AT AT BRI AR . BT E B BFRLT
V5K FRR o
- A BRI SN RS AT AT
o FEYH{E B W —https://icre. org/sub. html

D\, 2

20264E7 F 19H - 2537

20264F7H20H - R+ BIE HEFIRE
20264F7TH21H- e+ BIE HEFIRE
20264E7 H19-21H- MR EmH

BUM AL TSR R A EBR G LB ALt iR KA E BRI A
Hudilk: UM RAT XA LT 166

FEi

*ﬁd‘l‘l, — R T AR SO S R B KOG R A4 90, = AR SCAas ™ 2 B H AR ik )«
AT, RUEBEE & R, RIE R R LA K . ARRIXURER 2055

E%i B DU B P15, BEREBUMERRIR I . SIS,

R, IEF TR ATRR T .

D

B Bl 20265844108
HREEMH: 20264E5505H
VMM H . 2026455 H20H

conference secretary: Ms. Lesley
Contact Email: icre_conf@outlook.com
web: http://www.icre.org


http://icre.org/
http://icre.org/

	ICRE 2026-Special Session 2-英文.pdf
	幻灯片编号 1

	ICRE 2026-Special Session 2-中文.pdf
	幻灯片编号 1


