2026 EJUH IEEE HF EART KRS
L W Ay A

el & A A
TAEBHAGNEEER SEREE T EE N

HRH
L%, BHERAER, ARETAF
2. PR, ##, AREBIARF

M AEA

W&, IREIAFHERARR, FFEIAFTHEELE.
2022 FHFIUTEAFBELFM, CAFERTAFFETFERX
e TENELZETAEH. ZHEARNLE A FER %
FHEBARIE, L5k, UE—FEREREEE
Automatica. IEEE TAC % [ FRAURHA FI B & & &b X 20 &
By BRERLAEN 45, 250 ZHEKTEL T, TREXEARFES
FEHRTEHELEER¥ESTE X3 T NALET “FaHHX” FEALH
ZIRRFEEESESNF BT F R AR, RFFRALWRELX
27, AEFEAGAUN AR BREE, - EE, WG FLESE,

& A1z
PEEESERNF LA AERT VIR ZAAFHFIRZRSZ R,

8, KRBT AEHR, B OF EEAL, KENFZR
BTN EEEERERHARR S TREA, £EMFL
7 18 IR/ o 3 D — f /K % SCT # X 40 4

-
‘ /‘ B B A S A T B A AR 2T
AW . iisos wses mrsmen0s

B, #4280 EFBETEARASIRNA T, SEHEETEEREAL
BREETEEAB LRI, FEMERI AR L ZITIT, ZHAHFT 4 2 E
FAMX&REETERA T REFMRAS —FX (D . HRRERAH
&R D . ATHEFAN (AFRAD . ERBREHF _FRX H D F

R 5RE.




RBL RN

PEZF . WEAXARTARHAGH R ELR, TAERARENFEL
VI = ok N TR AN i Dol QRN e o S B 2 e s D = D T
HHWERTARG, EHAZAGHAEA. REAH. BEXRAFSUES
DERR, CRAERRTHANEFWAZETRHR A ERARIMET IFE &k
o AXATITE. BEETUHNERZTRS, TRFERANS AN FE
HlEBERR T &, DHEEBLEL ., @ETE LN LS Lz
M, URERAFAEEFPTEIEFHREUELEEEME. AW, FREFAE
i & A T THYIE 25 77 X 0 DLIE b A AU P 45t R B R i X R T K,
HEEREEREZENRERSCARALMNARNEZNE A M. ALER, &
EAMAEFRER, BERS T, BFIRARECRANFNZE, T
AEBRAGADERES ., RAEH. KELH EHRRERMEFT ARG T ER 4%
B.ABFAGERAATARHAGEZER EHEREETHARERETE
[\ B TT RIRN I, RSETEANF G e, I AREREADSITE + 8
BEME., TRESKHZTES.

ARHEEHLFEUTE “TARRARWEZER SFREELTES N
A7 EAMEREeaHBEE, s, R, RHEUUKHAEANEA® X,

s TARBRRGW AN B EEF 7%

o« ETHFIMERIREMMAT &

o FhihRE IR REF K

s ERAGRAFE T ECERE

o WIEDWT 5 5 =67 %

o BELELIMMELEFEA

s BFFEWAE T LT %

o RE—EH—IE g — R &

s SEXARGMAESFAXERE

* TAM. TAFRTAMER M A




IEEE ICUS 2026
Invited Session Summary

Title of Session
Autonomous Control and Intelligent Maintenance for Unmanned Swarm System:s:

Methods and Applications

Organizers
1. Dr. Tao Xu

Beijing Institute of Technology, China
2. Prof. Xiaojian Yi

Beijing Institute of Technology, China

Biosketches of Organizers

Tao Xu received the Ph.D. degree in dynamical systems and control

from Peking University, Beijing, China, in 2022. He is currently a
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% Postdoctoral Researcher with the School of Mechatronical
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School of Electrical and Electronic Engineering, Nanyang

=
|\/ Engineering, Beijing Institute of Technology, Beijing, China, and the

Technological University, Singapore. From June 2021 to September
2021, he was a Research Assistant with the City University of Hong Kong, Hong
Kong, China. His current research interests include intelligent unmanned swarms,
multi-agent networks, and distributed dynamic cooperative control. Dr. Xu was a
recipient of the Young Elite Scientists Sponsorship Program of the Beijing High
Innovation Plan and the Excellent Doctoral Dissertation Award from the Chinese
Institute of Command and Control. He also received the Best Paper Awards at 1Al
2025 and IEEE ICUS 2025.

Xiaojian Yi is a Professor at Beijing Institute of Technology and a

recipient of the National Defense Young Talent Program. He has

N T

A long been engaged in research and engineering applications in
— system reliability and equipment maintenance decision-making
“‘/‘ technologies. He has published over 40 SCI papers in leading

international journals as first or corresponding author, including 7

ESI Highly Cited Papers. He has been listed among the World’s Top 2% Scientists in
the field of Artificial Intelligence released by Stanford University. He has authored 2
monographs and 2 translated books, and has been granted more than 40 invention
patents, with 2 successfully commercialized. He has received numerous honors and
awards, including First Prize of the National Defense Science and Technology
Progress Award (Ranked 1st), Gold Medal of the Geneva International Exhibition of




Inventions (Ranked Ist), Leader of a Liaoning Provincial Innovation Team, and
Second Prize of Military Science and Technology Progress Award (Ranked 7th),

among others.

Details of Session

With the rapid development of unmanned swarm systems in aerial, ground, and
marine domains, these systems have demonstrated broad application prospects in
environmental monitoring, intelligent transportation, cooperative inspection,
emergency response, and defense security. Compared with single-agent unmanned
systems, swarm systems are characterized by large-scale deployment, complex
interactions, limited communication, and strong dynamics, which pose significant
challenges to autonomous operation and long-term stability in complex and uncertain
environments. To achieve highly reliable and autonomous swarm operation, it is
necessary not only to develop advanced distributed cooperative control and
autonomous decision-making methods, but also to integrate intelligent maintenance
mechanisms incorporating perception, health management, and predictive
maintenance, thereby ensuring system continuity and robustness during mission
execution. However, traditional centralized control and human-dependent
maintenance strategies are no longer sufficient for large-scale networked swarm
systems, making the deep integration of autonomous control and intelligent
maintenance a key frontier research direction. In recent years, significant progress
has been made with the development of distributed control theory, data-driven
methods, machine learning techniques, and event-triggered mechanisms, enabling
advances in cooperative control, state estimation, fault diagnosis, and resource
optimization for unmanned swarm systems. This special session aims to facilitate in-
depth discussions on key theoretical and engineering issues in autonomous control
and intelligent maintenance for unmanned swarm systems, promoting
methodological innovation and application-oriented integration, and enhancing
system autonomy, reliability, and long-term operational capability in complex
dynamic environments.

The invited session invites original papers of innovative ideas and concepts, new
discoveries and improvements, and novel applications relevant to the following
selected topics of “Autonomous Control and Intelligent Maintenance for Unmanned
Swarm Systems: Methods and Applications”.

* Distributed autonomous control of unmanned swarm systems

* Learning-based decision-making and optimization methods for swarms

* Event-triggered and resource-aware control strategies

» State estimation and information fusion in swarm systems

Fault diagnosis and fault-tolerant control methods




Health management and prognostics and maintenance technologies
Digital twin-driven intelligent maintenance methods

Integrated perception-control-maintenance frameworks

Cooperative task planning and scheduling for multi-unmanned systems
Applications of UAV, UGV, and USV swarms




