2026 EJUH IEEE HF EART KRS

TR B AT R
Rl & A A
TARGH RS BEAK
HRAE
LAV LR, BIRAR, FEMFRALEEZNWH KT

e e

.
2.% ®, MR R, WILA¥
3.EKEFW, MK, MAAF

LIRS, WUR, ZETRAY

M AEA

BE5, FERFRAHEHUARAAR R, NEAGEH
RAGAEEALRERR, TERESERF2FFT
ZR2Z0, YEEANF RGBT EZCZR. X
MNERMIBEATERME B EEMBEAFE, BELMN
BAMEECER, HEEEAR S EEREREEE T H
IF & L F E a5 . WL — /38 /& #£ 1JRR. IEEE Transactions % #T|Fw
2WREZFARXI0RE, FIHELAETH 40 2T, THFMNHZETE. BXE
AR FELTE., BEREAFLUX “BRNEALTT” RE., FEMF¥RE
EHEFEEAATE. A7 a4 ¥4 A T8 M ALMARIUTRTE

10 & T,

o, MMIAFEATXARA, HLESW, BERAFEFA
4 .2019-2022 FEMEZKFHERBIAF R EERZIAFF
RAEHEEEME. TRERE SFLTRRA. BX B AR
¥E4R CCF-BAEFEELETHLT, HARTEWAEY
MEAN, TABBEAE %4, U%—1EHE IEEE T-RO,
TPAMI. TIP %Ak #1FIAn 2 YUK K16 X 40 & &, 481F IEEE Transactions on
Intelligent Transportation Systems &|%%% & ICRA. TROS %Al & A AL TN
AR,




KER, §AAFNBEAECGREANARIHFZ. REHE,
IT¥HEE, NBERFHEREFALS TR EEEHRTEY
= A BHALBA¥ MEEAR. BHA. RAFEERRE, B
b ¢ FEGHEEZFNBALZESRIUEERM. ANXKESL
a BRREE BAFI EHEEEFTREAEMFR. LF—
/# HAE# £ 1EEE Transactions % 7| T4 #F| % ICRA. IROS % #L# A 473 TN
BoWKRFARX SR, EAXLTAET, TREXGARFELEATN
BRA, BEXEAFATXNRAEL XTE 10 £ 51, #EFE IEEE/ASME
Transactions on Mechatronics % % /> SCI #A¥|%w %, LK ICRA. IROS %71
BoWRE, RELNERFASNEFIERER.

| RN, ZELRASRIT, BHLBEFRASATEHNE
' = :‘ b, FFRAM | AL EFRE. N ERAE
L REEAL G FELTAE S A ETR, 2EH

‘\/. KEEA EHATE. HEEALTEESNE FRA. B
R R EEETE 10 AT, B %L E AL T A S 5 % B

ZRINBFIF, BRFALEIH, UF—/EBAEHF L RBHAFERX 25
B, EBE 102 MEFmE A2 WEEFRTR, BN/ ZELH 4T

R#E AN

FELARGHANFELE, BEA. TATF. TAN. TAR.
TANEA S FERTATEENIKEM IR S FTE I L & 8 oA
WE. RNERASEEANEATARGEZINEZZTHRORBEEAR, B8
KRR AFER NG . EHPTREURETZ N AP RN EE
B ARLREHOL. AR, MIELECREL, ZATARGH B HME
AR FEH E LA i BEAKIEANE R EREFTR, EFFELR, &
HFARMAEEREHTERL L, B, THATHEZBE. WARTT
ARJAERR. KA, IR FEPNRERE., R EBME. BENX L
SEHTHREKERN, CRALHFARMIVRAXENEERE T H. LERAE
SFEeMFE.EERREEFRUAHRENTET, WILALTAREE K,
E. FrM T CEEEBEAX, FHEEE S B




AW, AR#HETAMEEE “TARGNEMERESHEAX]” A <8 E A
WX, RAERZH FEHQUFEER, FiE. BAGHAKRR. T, wRk
WHEREXE, T ZABRWEHRATRAGRE., R4 5RE.

s TARGEF RAEZAE
TEANFRG % ER G RE AN
AR GBEAX G TR
EANFRG B X T M5 8 E
BRTE T ENE L 7= E MR
% TN R Gt Bl = A 72 B 5 i TR ALK




IEEE ICUS 2026
Invited Session Summary

Title of Session

Localization, Mapping, and Path Planning of Unmanned Systems

Name of Organizers
1. Prof. Shiliang Shao
Shenyang Institute of Automation (SIA), Chinese Academy of Sciences, China
2. Prof. Liang Li
Zhejiang University, China
3. Prof. Xuebo Zhang
Nankai University, China
4. Dr. Zhenxing Zhang
Air Force Engineering University, China

Biosketches of Organizers

Shiliang Shao is a Researcher at the Shenyang Institute of
Automation, Chinese Academy of Sciences, a member of the
State Key Laboratory of Robotics and Intelligent Systems, a
\ committee member of the Youth Working Committee of the
§ . Chinese Society of Command and Control, and a member of the

Hybrid Intelligence Technical Committee of the Chinese

Association of Automation. His research focuses on environmental perception and
autonomous navigation technologies for specialized robots, with application-oriented
fundamental studies in multi-robot collaborative localization and mapping,
collaborative path planning, and collaborative exploration decision-making. He has
published over 30 academic papers as first or corresponding author in journals and
conferences such as IJRR and IEEE Transactions, and holds more than 40 invention
patents. He has led more than ten projects, including those funded by the Science and
Technology Committee, the National Natural Science Foundation of China, the
“Intelligent Robot” special program of the National Key R&D Program, the Chinese
Academy of Sciences Key Deployment Youth Talent Project, the Liaoning Provincial

Natural Science Foundation, and the Liaoning Applied Basic Research Program.




Liang Li is a Hundred Talents Program Researcher and PhD
supervisor at Zhejiang University, selected for the National High-
Level Young Talent Program and recognized as a Qi-Zhen
Outstanding Young Scholar of Zhejiang University. From 2019 to

2022, he conducted postdoctoral research at Eindhoven University

of Technology, the Netherlands, and University College London,
UK. He has led multiple projects funded by the National Key R&D Program, the
National Natural Science Foundation of China, and the CCF-Tencent Rhino-Bird
Fund, and has participated as a core member in autonomous vehicle and robotics
projects such as Drive4All, FAST, and GIFT-Surg. His research focuses on mobile
robots, autonomous driving, SLAM, and multi-sensor fusion, with long-term
interests in feature extraction, matching, and pose graph optimization for mapping
and localization. He has published multiple first-author papers in authoritative
journals including IEEE T-RO, RAL, and TIP, serves as Associate Editor for IEEE
Transactions on Intelligent Transportation Systems, and as an Area Editor for top
robotics conferences such as ICRA and IROS.

Xuebo Zhang is a Professor and Department Head at the Institute
of Robotics and Intelligent Automation, Nankai University,
holding a PhD in Engineering, and is selected for the National
High-Level Young Talent Program. His primary research areas

include mobile robotics, visual servoing, motion planning, and

autonomous navigation for unmanned vehicles, with a focus on
application-oriented fundamental studies in multimodal perception and autonomous
navigation for ground and aerial robots, human—robot interaction and intelligent
manipulation, as well as reinforcement learning and intelligent game theory. He has
published numerous papers as first or corresponding author in top-tier IEEE
Transactions journals and at leading robotics conferences such as ICRA and IROS,
and holds several related patents. He has led over ten projects, including major
programs funded by the National Natural Science Foundation of China and the
National Key R&D Program. He serves on the editorial boards of multiple SCI
journals, including IEEE/ASME Transactions on Mechatronics, and as a program or
organizing committee member for top conferences such as ICRA and IROS, also

acting as chair for several international academic conferences.




; Zhenxing Zhang is a Lecturer at the Air Force Engineering
. University, holding a PhD in Artificial Intelligence from the

University of Groningen, the Netherlands, and has completed a

B

Y, one-year postdoctoral research. He was selected for the National
)4 High-Level Young Talent Program (Overseas) and the Xi’an Youth
Talent Support Program of the Association for Science and
Technology. He has led more than ten projects, including those funded by the Science
and Technology Committee, pre-research programs, key subprojects of major science
and technology initiatives, and the Xi’an Youth Talent Support Program. His research
interests include unmanned system swarms and multimodal machine learning. He
has published three academic monographs, authored 25 high-level papers as first or
corresponding author, served as a reviewer for more than ten internationally

recognized journals and conferences, and holds four granted or pending patents.

Details of Session

With the continuous development of unmanned system technologies, various
unmanned platforms—including mobile robots, autonomous vehicles, unmanned
aerial vehicles, unmanned surface vessels, and unmanned underwater vehicles—have
demonstrated broad application prospects in areas such as emergency response and
public services. Localization, mapping, and path planning are core technologies
enabling autonomous operation of unmanned systems, directly affecting their
environmental perception, task execution efficiency, and operational safety.
Simultaneous localization and mapping techniques fuse multi-source sensor
information from LiDAR, vision, inertial measurement, and other modalities to
provide real-time estimates of the system’s pose and environmental map. Path
planning techniques, on the other hand, generate safe, efficient, and executable
motion paths under environmental constraints, kinematic limitations, and dynamic
obstacles, tailored to complex task requirements. Enhancing mapping accuracy,
localization robustness, path planning real-time performance, and autonomous
decision-making capabilities of unmanned systems in complex, unknown, and
dynamic environments has become a key research focus in both academia and
industry. In particular, with the ongoing development of multi-platform
collaboration, autonomous exploration, and task optimization, achieving efficient,
reliable, and intelligent localization, mapping, and path planning for unmanned
systems remains a significant challenge.

Accordingly, this invited session solicits original papers related to
“Localization, Mapping, and Path Planning of Unmanned Systems,” and encourages
contributions proposing innovative theories, methods, technologies, and applications

in this area. Review articles that systematically summarize and provide outlooks on




the state-of-the-art in this field are also welcome.
* Simultaneous localization and mapping for unmanned systems
* Multi-sensor fusion-based localization for unmanned systems
* Path planning and trajectory optimization for unmanned systems
* Autonomous navigation and obstacle avoidance control for unmanned
systems
* Map construction and scene understanding in complex environments
* Collaborative localization, mapping, and planning for multi-unmanned

systems




