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Session 5

Multimodal Foundation Models for Digital Twin—Integrated Prognostics and
Health Management of Complex Engineering Systems

Goal »»

Publication »»

As complex engineering systems in aerospace, energy/transportation, and
intelligent manufacturing evolve toward multi-scale, multi-domain coupling and high
uncertainty, Prognostics and Health Management (PHM) is shifting from isolated
condition monitoring to system-level, virtual-physical integrated reasoning. Purely
data-driven approaches struggle with rare faults, cross-level physics coupling, and
policy changes, while purely physics-based simulation faces high modeling cost,
parameter identifiability issues, and online synchronization challenges. Digital twins
provide an executable “world model” for PHM: at the PHM-relevant granularity,
composable multi-domain models (structure/thermal/flow/electrical/control/mission
and maintenance processes) capture the evolution of degradation—fault-repair—
reconfiguration and enable closed-loop verification for diagnosis, RUL prediction,
risk assessment, and decision optimization. However, building and maintaining a
complex-system twin is inherently a multi-scale, multi-domain fusion and continual
calibration problem. Multimodal foundation models—leveraging sensor time series,
event logs, maintenance work orders, natural-language technical documents, and
graph/configuration/structural data—open a new pathway for PHM-oriented twin
engineering. They can align heterogeneous evidence in a unified semantic space,
extract actionable knowledge, auto-generate or complete executable twin elements
(structures, parameters, constraints, failure modes, and maintenance actions), and
support online data assimilation with uncertainty quantification. Scenario-based
simulation in the twin then yields auditable diagnostic explanations, prognostic
estimates, and maintenance/scheduling recommendations. This Special Session
aims to bring together cutting-edge methods and industrial practices at the
intersection of PHM, digital twins, and multimodal foundation models, advancing
health management from algorithms to verifiable, deployable system capabilities.

Topics »»

Topics of interest include, but are not limited to:

® PHM-oriented digital twin modeling: multi-scale/multi-domain
composable modeling, FMI/Modelica/SysML integration

® Virtual-physical synchronization & data assimilation: state estimation, online
parameter identification, drift detection, adaptive calibrationReliability Robust
Design and Multi-objective Optimization

® Multimodal foundation models for twin engineering: cross-modal alignment,
knowledge extraction, auto-generation and consistency checking of twin
artifacts

® Integrated diagnosis—prognosis—decision: explainable diagnosis, RUL/risk
prediction, uncertainty quantification, maintenance & scheduling optimization

® Twin-based verification and evaluation: scenario libraries, fault
injection, auditable benchmarks and engineering KPIs

® Industrial applications: aero-engines/fleets, rail, power & renewables,
process industry, intelligent manufacturing

reduction,

Chairs »

=)

Wei Wang,
City University of Hong Kong, China

o

Yang Hu, Beihang University, China

-

S

\

Zhiguo Zeng, Université Paris-Saclay, France

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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