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YW EE (Welcome Address)

On behalf of the ISAS 2022 Conference Organizing Committee, we are very pleased to welcome
you to Hangzhou, China for the 2022 IEEE International Symposium on Autonomous Systems. Due to
the pandemic of COVID-19 worldwide, the Symposium structure is modified to account for both
physical presence and virtual presence originally.

This Symposium was initiated by the Key Lab of Autonomous Systems and Networked Control in
the South China University of Technology, the Advanced Controls and Sensors Group of University of
Texas at Arlington, and it was first held in South China University of Technology in June 5, 2017. After
the second Symposium held in Chongqing University and the third in Shanghai Jiao Tong University, the
fourth ISAS came back to South China University of Technology again. This year, Hangzhou Innovation
Institute of Beihang University is honored to be given the opportunity to hold the fifth ISAS. We should
mention that the ISAS 2022 Program Committee worked extremely hard to review the paper submissions
in order to maintain the quality of the conference.

ISAS 2022 is highlighted by four Plenary Lectures and six Invited Lectures. We are indeed very
honored to have these four world-renowned researchers to present these Plenary Lectures. Dr. Weimin
Bao, Member of the Chinese Academy of Sciences, will present a speech on “Intelligent Control
Techniques Enable Autonomous Learning in Rockets”, Professor Roland Siegwart, Member of the Swiss
Academy of Engineering Sciences, ETH Zurich, Switzerland, will present a speech on “Pioneering
Flying Robots”, Professor Qing-Long Han, Member of the Academia Europaea, Swinburne University
of Technology, Australia, will present a speech on “Recent Advances in Coordinated Control of Multiple
Autonomous Surface Vehicles”, Professor Yang Shi, Fellow of Engineering Institute of Canada,
University of Victoria, Canada, will present a speech on “Advanced Model Predictive Control (MPC)
Framework for Autonomous Intelligent Systems”. We are sure we will be able to gain useful ideas and
experiences from them.

We wish to express our appreciation and thanks to all the individuals who have contributed to ISAS
2022 in a variety of ways. Special thanks are extended to our colleagues in the Program Committee for
their thorough review of all the submitted papers, which is vital to this Symposium. We must also extend
our thanks to all the members of the Organizing Committee and our volunteer students who have
dedicated their time and efforts to help the conference. Last but not least, our special thanks go to
distinguished plenary speakers, keynote speakers and all the authors for contributing their research work,
and to the participants in making the ISAS 2022 a great event. Thank you and wish you all a great

conference experience.

Honorary General Chairs: Frank L. Lewis, Tianyou Chai
General Chairs: Lei Guo, Youmin Zhang, Yongduan Song
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K&#4E (Plenary Lectures)

Plenary Lecture 1

Intelligent Control Techniques Enable Autonomous Learning in Rockets

BREBHIBEARILAE “42%3”7
£ N (Weimin Bao)

Science and Technology Commission of China Aerospace Science and Technology
Corporation, China
Chair: Huaining Wu (Beihang University, China)

Saturday, April 9, 9:00-9:50
Tencent Meeting: 770 6693 9666

E (Abstract):

IR B PRIE R i s I8 K BT BOR KA AR SRR, X ATR Zl
TR NIGRIBIL R 1 AR R BEANHES . 2T, FE IR AT 95 [ 2 BT
BB, FHI R B B R A (AL S BB R AE RIS 3, o] A J A R
REFEM R, IT3& “25217 WKET, BIAIAUR TR, s 0t 7RISR
MR RSO RE, S8 1 R RESZ i BOAR B 773a BOK i A S 0 S8, IR0 i
BT IRIZRIBR NI AR A S

%7 (Biography):

BAR, 5, P ER G A B bR 3 iRk B b £
BUE EATR PR BRR AT, AR+ E R
IR, EEBmET— +20 FEEEA, PERBEE
(578 S i A B 2 T S0 B e VA Y A2 A N O 5 o O
J, HEB A ER, P TR R B .
TR E AR B s SR LA R G U ZE AR RN
W 2 5 R 2 I R T ARAIE A, A B R TRUR S
B TAEMZ G, FE E R T I AR T — 251
BORAMERR . FeAT E R B P R 1 T, E AR Y]
—RER I, ERBEGES R 1 T




Plenary Lecture 2
Pioneering Flying Robots

Roland Siegwart

Autonomous Systems Lab & Wyss Zurich, Switzerland
Chair: Youmin Zhang (Concordia University, Canada)

Saturday, April 9, 14:00-14:50
Tencent Meeting: 770 6693 9666
Zoom Meeting: 212 213 6272 (Password: 123456)

WE (Abstract):

For fast search & rescue or inspection of complex environments, flying robots are
probably the most efficient and versatile devices. However, the limited flight time and
payload, as well as the restricted computing power of drones renders autonomous
operations quite challenging. This talk will focus on the design and autonomous
navigation of flying robots. Innovative designs of flying systems, from novel concepts
of omni-directional multi-copters to solar airplanes for continuous flights are presented.
Recent results of visual and laser based navigation (localization, mapping, planning) in
GPS denied environments are showcased and discussed. Performance and potential
applications are presented.

&5 (Biography):

r— Roland Siegwart (born in 1959) is professor for
autonomous mobile robots at ETH Zurich, founding co-
director of the Wyss Zurich and member of the board of
| directors of multiple high-tech companies. He studied
2 \ mechanical engineering at ETH, brought up a spin-off
‘ % ; company, spent ten years as professor at EPFL Lausanne (1996
_ ‘ 4 —2006), was vice president of ETH Zurich (2010 -2014) and
| ¥ held visiting positions at Stanford University and NASA Ames.
He is and was the coordinator of multiple European projects and co-founder of half
a dozen spin-off companies. He is IEEE Fellow and recipient of the IEEE RAS Pioneer
award and the IEEE RAS Inaba Technical Award. He is on the editorial board of
multiple journals in robotics and was a general chair of several conferences in robotics
including IROS 2002, AIM 2007, FSR 2007, ISRR 2009, FSR 2017 and CoRL 2018.
His interests are in the design and navigation of wheeled, walking and flying robots
operating in complex and highly dynamical environments. Hi is a strong promotor of
innovation and entrepreneurship.




Plenary Lecture 3

Recent Advances in Coordinated Control of Multiple
Autonomous Surface Vehicles

Qing-Long Han

Swinburne University of Technology, Australia
Chair: Youmin Zhang (Concordia University, Canada)

Sunday, April 10, 9:00-9:50
Tencent Meeting: 770 6693 9666
MWE (Abstract):

More than 70% of earth surface is covered by oceans, and ocean space contains a
vast chamber of natural resources including oil and gas, biological species, mineral
products. The ocean becomes a strategic space and resource base for the survival of
human beings and sustainable development of society. In order to explore and utilize
these resources, there is a surge of interest in the development and deployment of
autonomous surface vehicles (ASVs) to sample, uncover, explore, study, and protect
the oceans. ASVs provide unique capabilities for performing various missions in
complex sea environments without risking human lives. For complex missions, there
are increasing needs for deploying a fleet of ASVs instead of a single one to complete
difficult tasks. Cooperative operations with a fleet of ASVs offer great advantages with
enhanced capability and efficacy. Despite various application potentials, coordinated
motion control of ASVs faces great challenges due to the nonlinearities, uncertainties,
disturbances induced by winds, waves, and ocean current, under-actuation properties,
scarce communication bandwidths in the sea environment, and collision avoidance
requirements. Therefore, it is essential and critical to develop sophisticated coordinated
guidance and control techniques for cooperative maneuvering of multiple ASVs.

This plenary talk aims to provide recent advances in coordinated control of multiple
ASVs. First, the background on coordinated control of multi-ASV systems are briefly
introduced. Second, some challenging issues and scenarios in motion control of ASVs
are presented. Third, recent results on trajectory-guided, path-guided, and target-guided
coordinated control of multiple ASVs are reviewed in detail. Fourth, coordinated target
enclosing of multiple ASVs with experiments is presented. Finally, several theoretical

and technical issues are suggested to direct future investigations.



&5 (Biography):

Professor Han is Pro Vice-Chancellor (Research
Quality) and a Distinguished Professor at Swinburne
University of Technology, Melbourne, Australia. He held
various academic and management positions at Griffith
University and Central Queensland University, Australia.
He received the Ph.D. degree in Control Engineering from

I East China University of Science and Technology in 1997.

Professor Han has been conducting research in the areas
of networked control systems, cyber physical systems, time-delay systems, multi-agent
systems, smart grids, offshore structure, unmanned surface vehicles, cyber security, and
neural networks. Since 2001, as of 8 August 2021, he has authored or co-authored three
hundred and thirty-eight (338) fully-refereed high quality journal articles including one
hundred and seventy-five (175) articles in the most prestigious IEEE Transactions, and
thirty-seven (37) articles in Automatica. He has also authored or co-authored one
hundred and eighty-four (184) international leading conference papers, five (5)
monographs, one (1) research-based book chapter, and edited four (4) conference
proceedings and ten (10) special issues. His research work has been cited 32,811 times
with an h-index of 102, an 110-index of 296 according to Google Scholar, and 23,600
times with an h-index of 88 according to Clarivate Analytics Web of Science Core
Collection.

Professor Han is a Highly Cited Researcher in the Essential Science Indicator (ESI)
field of Engineering (2014-2017), in the ESI Cross-Field (2018) and in both the ESI
fields of Engineering and Computer Science (2019-2020) by Clarivate Analytics
(Thomson Reuters). He is one of Australia’s Top 5 Lifetime Achievers (Research
Superstars) in the discipline area of Engineering and Computer Science by The
Australian’s Research Magazine (2019-2020). He is one of Australia’s Top 5
Researchers in Computer Science and Electronics by Guide2Research.

Professor Han was the recipient of The 2021 M. A. Sargent Medal (the Highest
Award of the Electrical College Board of Engineers Australia), The 2020 IEEE Systems,
Man, and Cybernetics (SMC) Society Andrew P. Sage Best Transactions Paper Award,
The 2020 IEEE Transactions on Industrial Informatics Outstanding Paper Award, and
The 2019 IEEE SMC Society Andrew P. Sage Best Transactions Paper Award. He was
the recipient of The 2020 IEEE SMC Society Best Associate Editor Award and The
2020 IEEE/CAA Journal of Automatica Sinica Outstanding Associate Editor Award.

Professor Han is a Member of the Academia Europaea (The Academy of Europe).
He is a Fellow of The Institute of Electrical and Electronic Engineers (IEEE) and a

Fellow of The Institution of Engineers Australia. He has served as an AdCom Member

9



of IEEE Industrial Electronics Society (IES), a Member of IEEE IES Fellows
Committee, and Chair of IEEE IES Technical Committee on Network-based Control
Systems. He has served as Co-Editor-in-Chief IEEE Transactions on Industrial
Informatics (2022-2024), Co-Editor of Australian Journal of Electrical & Electronics
Engineering, an Associate Editor for 12 international journals including IEEE
Transactions on Cybernetics, IEEE Industrial Electronics Magazine, IEEE/CAA
Journal of Automatica Sinica, Control Engineering Practice, Information Sciences, and

a Guest Editor for 13 Special Issues.

10



Plenary Lecture 4

Advanced Model Predictive Control (MPC) Framework for
Autonomous Intelligent Systems

Yang Shi

University of Victoria, Canada
Chair: Youmin Zhang (Concordia University, Canada)

Sunday, April 10, 9:50-10:40
Tencent Meeting: 770 6693 9666
MWE (Abstract):

Autonomous intelligent systems, which lie at the intersection of unmanned systems,
robotics, systems and control, multi-agent systems, networked and distributed systems,
machine learning, etc. Autonomous intelligent systems are equipped with abilities such
as sensing and perception, data processing and information fusion, intelligent decision
making, autonomous control, learning and adaption, communications and computation,
thus can achieve a high level of autonomy to perform missions without human
intervention or can naturally interact and collaborate with humans and/or environment.
The fundamental control theory and methods in autonomous intelligent systems are of
central importance in orchestrating all related functions. Autonomous control and
intelligence can be applied to various systems, e.g., aerial vehicles, marine vehicles,
ground robots, space exploration, energy and power systems, transportation and smart
city, intelligent agriculture, smart manufacturing, smart health care systems, Internet of
Things, etc. Model predictive control (MPC) is a promising paradigm for high-
performance and cost-effective control of autonomous intelligent system. This talk will
firstly summarize the major application requirements and challenges to innovate in
designing, implementing, deploying and operating autonomous intelligent system.
Further, the robust MPC and distributed MPC design framework will be presented.
Finally, the application of MPC algorithms to various autonomous intelligent systems

will be illustrated.

11



&5 (Biography):

Yang Shi received his B.Sc. and Ph.D. degrees in
mechanical engineering and automatic control from
Northwestern Polytechnical University, Xi’an, China, in
1994 and 1998, respectively, and the Ph.D. degree in
electrical and computer engineering from the University of
Alberta, Edmonton, AB, Canada, in 2005. From 2005 to
2009, he was an Assistant Professor and Associate
= Professor in the Department of Mechanical Engineering,
University of Saskatchewan, Saskatoon, SK, Canada. In

2009, he joined the University of Victoria, and now he is a

Professor in the Department of Mechanical Engineering,
University of Victoria, Victoria, BC, Canada. His current research interests include
networked and distributed systems, model predictive control (MPC), cyber-physical
systems (CPS), robotics and mechatronics, navigation and control of autonomous
systems (AUV and UAV), and energy system applications.

Dr. Shi received the University of Saskatchewan Student Union Teaching Excellence
Award in 2007, and the Faculty of Engineering Teaching Excellence Award in 2012 at
the University of Victoria (UVic). He is the recipient of the JSPS Invitation Fellowship
(short-term) in 2013, the UVic Craigdarroch Silver Medal for Excellence in Research
in 2015, the 2017 IEEE Transactions on Fuzzy Systems Outstanding Paper Award, the
Humboldt Research Fellowship for Experienced Researchers in 2018. He is a member
of the IEEE Industrial Electronics Society (IES) Administrative Committee and the IES
Fellow Evaluation Committee during 2017-2019. He is currently a Vice-President of
IEEE IES, the Chair of IEEE IES Technical Committee on Industrial Cyber-Physical
Systems, and a Co-Editor-in-Chief for IEEE Transactions on Industrial Electronics. He
also serves as Associate Editor for Automatica, IEEE Transactions on Cybernetics, etc.
He is General Chair of the 2019 International Symposium on Industrial Electronics
(ISIE) and the 2021 International Conference on Industrial Cyber-Physical Systems
(ICPS).

He is a Fellow of IEEE, ASME, CSME, and Engineering Institute of Canada (EIC),

and a registered Professional Engineer in British Columbia, Canada.

12



K4 (Invited Lectures)

Invited Lecture 1

Fault Diagnosis and Self-healing Control Technology of Aerospace Vehicles

FRUTHEHEZ NS B 85 8HEAR
Z%t (Bin Jiang)

Nanjing University of Aeronautics and Astronautics, China
Chair: Huaining Wu (Beihang University, China)

Saturday, April 9, 10:00-10:30
Tencent Meeting: 770 6693 9666
E (Abstract):

R ATA R ATHBI AL ISR R ZE R e BRI ESR P AT A Vi iy
LB RS R H AT SR R S B R, SR AMERE T ZOR m . AT
e TR RE S RGP E A T, — BRI, RERIS R R A AT E
224, BTt B HIE S A TR R G0 A BRI, AT & R AR G e ) 453
K, BEERBIKRIZEMHIL B, 2R TN B &G 20 i KRR A E R
FRIRERE o B0 il 7 S RAT AT S WO S 5 IR 05 e, =5 R AT R A b 2 3
T3, BEFETI0 T REGE2 IS B R EfA S aR, TR TaFE T
R TSR RG2S B &S SRR AT 7.

&5 (Biography):

2R, W NSRS IR . BIRSK, |EEE Fellow,

HEMKILEE R, PEAMer et L
IEEE 7§ 3 4; ¥ 4% il &R 48 4r ¢ £ % . Int. J. Control,
Automation and Systems T 4 3% 3= %%, IEEE Trans. on
Cybernetics. (FiFHk) FWTImZE, FHEEIMLESH
Rt FE M2 W 5 2 TR RS FAE, PEE %
2 G fl R EES 2R FAE. NFEREIS WA A R ]
N EAE "M REH N, ERRBE XA
Rl AR VLU B — SR AR il SRASIRAUR &
)28 Wi, kAR E 8 .
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Invited Lecture 2

Unmanned Aerial Vehicle Systems: From Sense & Avoid to Autonomous Safety

TANRG, NRAHEEEERE
%R (Quan Pan)

Northwestern Polytechnical University, China
Chair: Qinglei Hu (Beihang University, China)

Saturday, April 9, 10:30-11:00
Tencent Meeting: 770 6693 9666
MWE (Abstract):

VAN A EDNG ST TN SR/ SWN ] R DT 76 o ol NSVs RN T SN
AT Tl B — A B SRR, SBD R K BRI =Bl B i
MR RIS, BN SRS L H MR IR [, AL
MRS HiEaZ R &, TEANBENTE 2 AT LA, N SR AT g . %
s, N A RURIBAE S5 A4, 4o AWL & i AR IR Bk, Hoze 4
B D AR G AN % 4 RATVERE « 4R35 AR SR R R BT, 1
AL FTIRUER TE AN RGE H 2 e | 22 500, A N RO E &,
RENE EZE2MEMER, WAV ARG H T2 REL, DS
MNHUSE 022 2 3ttt o BN -5 B8R LS B 0 0L sk, DR B I A LAT M ) i R A
J&, WRHAEARSG (EANF. TN AR Zek /T i,

%7 (Biography):

WA, PHAE TR B ERBE . 2% a8 1) 2 A2 e
(HEFRE B #d%, FRBEHRHEME LTS
TAE. BRER & R G L e HI Bt TR 7T L AT
Wi (5B RE . HAriRE S0, B AR 3415
. RERREEED . Z5%K 1 0L AHEE
Bt A4 15 Tl HAREE 15 #, KRR 600 R, %
BURBIEA 70 200 IREE IR TS . B EEER
B BRIGE AT RN TTRR L K By 75 0. AR E B
’ o et PEIEESERZ2LESHE, FREZ XX
FREBARGURL K, R XX BAREALRK, PEHANMESTN UTaREE
LR G ARG TR TE, PRI ELEEMETES. PIEEES
W5 %€ LR 2R EAEE.
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Invited Lecture 3

Key Technologies for Unmanned Autonomous Systems with Variable Structure

REMTNE ERGRBEAR
£1-4 (Renquan Lu)

Guangdong University of Technology, China
Chair: Zhengiang Qi (China Academy of Launch Vehicle Technology, China)

Saturday, April 9, 15:00-15:30
Tencent Meeting: 770 6693 9666

WE (Abstract):

BEXK B S PSR R 57, WS AR AR, IAEEAR, AR TS DL R
TN E T RGESER], IR, bR SR s Ef e, Bk 7 RA
EERPRFMIIREREN B RS, WH 7 K2 PRETIE AN, B PIREANL, +
INTEFRBNTANEEZ TN B E8A, R T AR BNLEE SRR

&5 (Biography):

B4, TR DI RZR ek S b R 3= dI T 72 BT B
K, WAL 24 B KW, 200 AL S A
oo W R ENEE X R R S TGN E R
GRS T, 4 @sn 7 NRTH AT Rgik
BB B 54 H B AU B N ERTE ANLA =2
TARGERIERN 12 e IC AL, B ERKBEPIREANZE, K
AR SERI TE AN, 2 HOPA TE AL DU A% 0
130 RM SR LANBFERSG, BEMNKMEANEBB RS, H
FH B CIERG A SCI T Ak s B R AR RS R — AR Bl 22 B 7
H =R R b, B 7 AR ET 5t B8 V2 B T AL N I LIS $5 1 5
BIF R 1R oty 25 R AT JC AL L8 2 FH 78 FEL I S 2R3 B9 R Tk K 2% H Bk 4B
FR AR, (FENLS AR RN, BS, KICEEREEEE. A HRISE
AA, BEEANHEFEESDHPARE . BHEH E ST B S N BHEES
BT ANA BT A FT N TR B AR IR FU A RA T Sk N TR B RS
EFAL EXE SRR BRI E R EE . XA T AL TIEAR
ROt EFE TR ZE S HLMFANA RIS E, HETE A aE
BT Z o2 (TCCT) Zhl. FAREFARRIFREENHTEES 1 T,
FFF 863 LI H 2 Wi\ FKF NSFC-J AR REHE R H 0B H 1 TCE SRR E ).
RIS E USRI E 1 B0, B E SR 1 I o R B R T
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RO R R e N A B IR AN B T H 1 I, [ AR A B AT B L T
TEH 1 0. RIKFEFHARBEFE (WOD. JREAREEED %2,
W LA B A HORI 52 HE MR EAR S — 5 EG T 2R
AR A A s

245 AHIE, KFE SCIBIL 140 R, U35 Automatica 3L 9 ki, 1EEE 1)
WL 60 R, SCILAhT] 3700 Rk, m#sl w27 kb, HREE 3 &8, AU
B FI3E 30 T, HE K BB F] 60 R I,
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Invited Lecture 4

Small-sample Machine Learning for Intelligent Sensing and
Optimal Control of Robots

P28 A\ B se B 5k H /e RN 8R
#0r (Xin Xu)

National University of Defense Technology, China
Chair: Zhengiang Qi (China Academy of Launch Vehicle Technology, China)

Saturday, April 9, 15:30-16:00
Tencent Meeting: 770 6693 9666
MWE (Abstract):

A Tolky By [ B 55 Q0Usont 24 2R B s A AN N R GE R Y /SR g m, - =5
FE TR R B 28 A E AT HLEE N R G0 8 RE IR 5 DA F il IR PR A HL 28
X BEARATER, JED R N TARCFEAS B SE R A A (M. i #E 70 B A
REARFRKIEER L, /8 7L N B AR & Fe e B 22 o IR stk o
2 ARSI TR R I BT T e, DURAER RE N E 1%
il N RS TR T R . B a dHE— P B TARBEAT T ot M 2R

% (Biography):

R, EPRHOR R, WA B
HEER AR GRGE . FTENEFRLARGE %
LIRS IR =B KL R TN B E G E Y S s e A BB N
WA BB E SR 2 T, A EAR N RN — (R4
3) KW A RHLBIRT HIBAZE 1 T, FRFER 3 RF
SEAIH 2 W EZCE SRR THRITE PR 973 TiH
TR, BT H 55 20 RO A E B2 HE
REBNA R G oA 7 S Bl o m AT AT 5 E
BN G B FAT. ML NE e LR AWl & i,
HERESERHY S ARG LRGSR . HkE
% 298, KR SCIR3 100 R, AR K IRAE IEEE
TNNLS, J. Al Research, J of Filed Robotics, IEEE TSMC: Systems, IEEE TPAMI,
IEEE TCST, IEEE TITS 2. /T IEEE Transactions on SMC: Systems, Information
Sciences, International Journal of Robotics and Automation. IET Cyber-systems and
Robotics + Intelligence and Robotics %5 [E fr # 7| Y] Associate Editor, CAAI
Transactions on Intelligence Technology &l 4w A& (EHIEIE S5NH) Wk,
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Invited Lecture 5

Spacecraft Autonomous Operation Technology Based on Capability
Quantitative Evaluation

ETRABNWENMIIFMREE EEBTHER
F X% (Dayi Wang)

China Academy of Space Technology, China
Chair: Xiang Yu (Beihang University, China)

Sunday, April 10, 10:50-11:20
Tencent Meeting: 770 6693 9666
FE (Abstract):

AR KR, fiRasCaiARsell 7 ashie: Aay), HAT
FESEUR S IRINAE S5 BT REXHIUR 8% H BT HORIE I 1 A VI /5 5K . i A
FEXTHUR A IX IR BT E A2 IR . A AE4E ISR RS, $RH T H TR
BAVFO H ZBATHOR: LARGIRE /I EVE A E N E BRI RN, BT
EERDUIAE . P2 S R A PR S, MRS BRI TR g B BB TR
AR IR A% M )i ——H L ALS B BB Ed, TR SRR B
PR FART NG EAR AT T LBl 2 28 E B BT A4l 7 Lk
Wk R A AR R AR5 A B RIS B0, X AR R AT BE R 7 Rl dEAT 1 A
ZEFNfEE.,

%7 (Biography):

ERER, BT oL, AW, 1973 4 11 A A,
B A AT A SR B R R R A AR
FHARR GRS, ER R T ERE RS (F ) 3k
5%, EZ0 NHRIB S 8T E N A, 973 TiH BoRE
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Invited Lecture 6

High-Precision Navigation Technology and Research Progress in
GPS-Denied Environments

T IEIRIR T R B R S ik
REEVE (Xiyuan Chen)

Southeast University, China
Chair: Xiang Yu (Beihang University, China)

Sunday, April 10, 11:20-11:50
Tencent Meeting: 770 6693 9666
FE (Abstract):

PEIBIEIRET N 1 RS S AUEOR A SV AR 2 —, fEERE 2 R
SHATIONT R e 25 B &5 R AU B T W N A A= . RS SRR TN
WSk B4R Rk BE- SR AL oK T Btk AR A RS SIE IR TN Y
R S G SN RS SN RS SRR SR e N #E4T
ITERMERIR, FEAAFNE PNT @ha SAUNE G S0 B MRS S 34T 704
AHRYT, PLKIH K BAARLE KT AT KR SR BT BB R SIE, TFXF AR K 1
R RE R TT TAIEAT HEIR

% (Biography):

BREEVR, 55, 1+, AR R g gd AR .
HE MR e P EM R TS e P EIEMR T
g, EEM TSR 2R R
HEK, LA AT KRR FR AR, 1L
AR =K.

FEF AR ARMA S FH, HISH LIt E, K

1T EFERRIEFES . 973 R E SRR B &

: S Z DR, B T 280 S A S SH RS IAE
ZE RO N o LSS —Fd iR 2 £ IEEE TAES Al IEEE TSP &5 F| LA &
MSSP %5 [H Frsn 4 T &R SCI 18X 80 i, HAURIILHR 98 Wi(FH £ E K
BHEF) 2 1), EFx PCT &R 11 i,

R SRS B B B N BLA B TR 22 (2021), HH EAGAIE T4 4] —552
(2020). HEEBEA K K (2017). LHERFERAR %% (2019).
ELRFX (2017 EHFRH A TR LR (2015, S EH = ZotEE05H
4 (2015) PRI AZ
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LW S Y% (Program at a Glance)

4 H 9 H (¥ / April 9 (Saturday)

K484/ Plenary Lectures. ¥R %/ Invited Lectures, i</ Tencent Meeting: 770 6693 9666

8:30-9:00 JF-%%3/Opening Ceremony: Addresses by: Profs. Frank Lewis, Tianyou Chai, Huijun Gao, Yuan Deng, Lei Guo, Yongduan Song Chair: Youmin Zhang
9:00-9:50 K& 1/Plenary Lecture 1: & el H AR LK “2%%>]”, Dr. Weimin Bao Chair: Huaining Wu
9:50-10:00 H 37K 2./ Break
10:00-10:30 FE#dR 7 1/Invited Lecture 1: 75K KAT AR 2 IS B @& 36 HOR, Prof. Bin Jiang Chair: Huaining Wu
10:30-11:00 Frighik 25 2/Invited Lecture 2: TEANLR S, MBHIINEESR] H 3 %2 4%, Prof. Quan Pan Chair: Qinglei Hu
11:00-14:00 Hh37 K 5/ Break
. . K& 2/Plenary Lecture 2: Pioneering Flying Robots, Prof. Dr. Roland Siegwart . .
14:00-14:50 Zoom Meeting: 212 213 6272 (Password: 123456) Chair: Youmin Zhang
14:50-15:00 H1 174Kk 2./ Break
15:00-15:30 gk 5 3/Invited Lecture 3: 45 #J5 N H T R G CHBEHR, Prof. Renquan Lu Chair: Zhengiang Qi
15:30-16:00 KRB 5 4/Invited Lecture 4: AL#s N R fe 805 P A3 6l 1/ MEAHLER 52 2], Prof. Xin Xu Chair: Zhengiang Qi
43745/ Oral Sessions, 21/ Tencent Meeting
Time/Room 23%1/Room 1 £:3%2/Room 2 £:3% 3/Room 3 £3%% 4/Room 4
‘ . Sat-1.1: Artificial Intelligence Sat-2.1: Autonomous Systems Sat-3.1: Auto_nomous Systems and Sat-4.1: Invarl_ant Kalman _Fllterlng and
13:30-14:50 Conference Number: 847 235 137 | Conference Number: 360 601 270 Intelligent Control Multi-Sensor Fusion
: ) Conference Number: 583 478 201 Conference Number: 714 415 276
14:50-15:10 H37 Kk 5/ Break
Sat-1.2: Multi-Sensors in Polar Sat-2.2: Autonomous Svstems Sat-3.2: Intelligent Control and Sat-4.2: Modeling and Optimal Control
15:10-17:30 Navigation and Integrity monitoring Confere;lc.e Number: 21 %/628 919 Automation for Networked Systems
Conference Number: 362 165 172 : Conference Number: 294 791 019 Conference Number: 671 753 256
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4 A 10 H (E#H) / Apri

110 (Sunday)

K& 4/ Plenary Lectures. Kri#i% 45/ Invited Lectures, A1/ Tencent Meeting: 770 6693 9666

9:00-9:50 K& 3/Plenary Lecture 3: Recent Advances in Coordinated Control of Multiple Autonomous Surface Vehicles, Prof. Qing-Long Han | Chair: Youmin Zhang
9:50-10:40 | K£#k55 4/Plenary Lecture 4: Advanced Model Predictive Control (MPC) Framework for Autonomous Intelligent Systems, Prof. Yang Shi | Chair: Youmin Zhang
10:40-10:50 Hh37 K 5/ Break
10:50-11:20 FEIBH A 5/Invited Lecture 5: 2T A T BV TR A H 32121T7HR, Prof. Dayi Wang Chair: Xiang Yu
11:20-11:50 g 2 6/Invited Lecture 6: 5 13RI R (1) 0k 2 S MR S 7833 &, Prof. Xiyuan Chen Chair: Xiang Yu
11:50-12:20 1%+ x0/Closing Ceremony Chair: Youmin Zhang
437845/ Oral Sessions, &£/ Tencent Meeting
Time/Room 2:371/Room 1 £:1%; 2/Room 2 417 3/Room 3 £x1%14/Room 4
‘ ‘ Sun-1.1: Artificial Intelligence Sun-2.1: Robotics and Networked Sun-3.1: Autonomous Systems Sun-4.1: Fault_D_lagn05|s and Resource-
8:30-9:30 Conference Number: 997 505 864 Control Systems Conference Number: 517 642 459 Efficient Control
’ Conference Number: 723 287 041 ’ Conference Number: 184 325 984
9:50-10:10 Hh37 K 5/ Break
Sun-1.2: Advanced Control Theory and | Sun-2.2: Fault-Tolerant Control for Sun-3.2: Reliability Analysis and Sun-4.2: Fault Diagnosis and Fault-
10:10-11:50 its Applications in UAVs Unmanned Systems Fault Prognostics Tolerant Control
Conference Number: 416 600 092 Conference Number: 487 400 180 | Conference Number: 989 985 479 Conference Number: 407 803 295
11:50-13:30 Hh37 K 5/ Break
‘ . Sun-1.3: Autonomous Systems Sun-2.3: Automation Sun-_3.3§ Cooperative Guidance, Sun-4.3: Sensing, _Control and Security
13:30-14:50 Conference Number: 545 296 742 Conference Number:139 489 429 Navigation, and Control (GNC) of Robotic Systems
) : Conference Number: 448 354 124 Conference Number: 408 729 027
14:50-15:10 H37 /K 2./ Break
Sun-1.4: Autonomous Systems and Sun-2.4: Intelligent Control and Sun-3.4: Cooperative Guidance, Sun-4.4: Distributed Estimation in
15:10-16:50 Emerging Technologies Emerging Technologies Navigation, and Control (GNC) Sensor Network

Conference Number: 470 454 718

Conference Number: 676 182 475

Conference Number: 320 200 606

Conference Number: 123 925 090
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AW (Technical Program)
K&Ws5 (Plenary Lectures). K% (Invited Lectures)

4 A 9 H (B#7) /April 9 (Saturday)

E4/Morning 8:30-11:00

JF %3 /Opening Ceremony 8:30-9:00 £ £3%/Main Room
Chair: Youmin Zhang Concordia University
K& 1/Plenary Lecture 1 9:00-9:50 F43%/Main Room, 2 B/2™ Floor
B ReEH B AR K aET”

Speaker: Weimin Bao China Aerospace Science and Technology Corporation, China
Chair: Huaining Wu Beihang University
F3Z4k B/Break  9:50-10:00
KB % 1/Invited Lecture 1 10:00-10:30 F£:3%/Main Room

FERUUTHFMECE S B RS EHHAR

Speaker: Bin Jiang Nanjing University of Aeronautics and Astronautics, China

Chair: Huaining Wu Beihang University

K& & 2/Invited Lecture 2 10:30-11:00 F£x3%/Main Room

TMNRG, WREARE H 224

Speaker: Quan Pan Northwestern Polytechnical University, China

Chair: Qinglei Hu Beihang University
F4/Afternoon 14:00-16:00

K&tk 2/Plenary Lecture 2 14:00-14:50 F43%/Main Room

Pioneering Flying Robots

Speaker: Roland Siegwart ETH Zurich, Switzerland

Chair: Youmin Zhang Concordia University
F1374k B/Break 14:50-15:00

R 55 3/Invited Lecture 3 15:00-15:30 F43%/Main Room

BREMTNE ERGREEA

Speaker: Renquan Lu Guangdong University of Technology, China

Chair: Zhengiang Qi China Academy of Launch Vehicle Technology

K345 4/Invited Lecture 4 15:30-16:00 £ £:3%/Main Room

PLEs N e SR KA DL 2 3

Speaker: Xin Xu National University of Defense Technology, China

Chair: Zhengiang Qi China Academy of Launch Vehicle Technology
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4 A 10 B (B#H) /April 19 (Sunday)

E4/Morning 9:00-12:20

K&#k453/Plenary Lecture 3 9:00-9:50 FE£&3%/Main Room
Recent Advances in Coordinated Control of Multiple Autonomous Surface Vehicles

Speaker: Qing-Long Han Swinburne University of Technology, Australia
Chair: Youmin Zhang Concordia University
K& 4/Plenary Lecture 4 9:50-10:40 F4£1%/Main Room

Advanced Model Predictive Control (MPC) Framework for Autonomous Intelligent
Systems

Speaker: Yang Shi University of Victoria, Canada
Chair: Youmin Zhang Concordia University
F13%fk 5 /Break 10:40-10:50
43R 45 5/Invited Lecture 5 10:50-11:20 F4£1%/Main Room

ETRABATE RIHIR S B EBATHEAR

Speaker: Dayi Wang China Academy of Space Technology, China

Chair: Xiang Yu Beihang University
45384R 45 6/Invited Lecture 6 11:20-11:50 F<£:3%/Main Room
TR IEFRSE T BT R R S BoR Rt Tk R

Speaker: Xiyuan Chen Southeast University, China

Chair: Xiang Yu Beihang University
F%E/Closing Ceremony 11:50-12:20 F43%/Main Room
Chair: Youmin Zhang Concordia University
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423784 (Oral Sessions)

4 H 9 H (B#7) /April 9 (Saturday)

£x3% 1/Room 1

T4 /Afternoon  13:30-17:30

Sat-1.1: Artificial Intelligence
Conference Number: 847 235 137, Time: 13:30-14:50 Chair: Zhenbing Qiu

Short-Term Wind Direction Forecasting Based on Online Sequential Extreme
Learning Machine

Junjie Guan (Xiamen University)
Shaoping Shen* (Xiamen University)

13:30-13:50

A Domain Adaption Based Closed-loop System for Fault Diagnosis of
Generator Slot Wedge

Bochen Li (Shanghai Jiao Tong University)
Wenbin Yu* (Shanghai Jiao Tong University)

13:50-14:10

A Dynamic Neighborhood based Multi-objective Particle Swarm Optimizer for
Multimodal Multi-objective Problems

14:10-14:30 | Rui Ge (YYangzhou University)
Enze Zhang* (Yangzhou University)
Yi Yang (Yangzhou University)

Design of Attitude Measurement System Based on Multiple MEMS Sensors
Yaqin Sun* (Navy Submarine Academy)

Weixing Xia (Navy Submarine Academy)

Mingsong Li (Navy Submarine Academy)

14:30-14:50

Ik B /Break  14:50-15:10

Sat-1.2: Multi-Sensors in Polar Navigation and Integrity monitoring Applications
Conference Number: 362 165 172, Time: 15:10-17:30  Chair: Nan Zang, Zhenbing Qiu

Tightly Coupled GNSS, INS and Visual Odometry for Accurate and Robust
Vehicle Positioning

Tianxia Liu* (Tongji University)
Bofeng Li (Tongji University)
Ling Yang (Tongji University)
Guang Chen \'e (Tongji university)
Linkun He (Tongji University)
Jiagi He (Tongji University)

15:10-15:30

Maritime availability of BDS/GNSS ARAIM in the Arctic
Chun Jia* (Harbin Engineering University)

Yongqi Weng (Harbin Engineering University)

Chongyang Lee (Harbin Engineering University)

15:30-15:50

Polar SINS/USBL Integrated Navigation Algorithm Considering Acoustic
15:50-16:10 | Communication Delays

Sixiang Cheng (Harbin Engineering University)
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Jianhua Cheng* (Harbin Engineering University)
Nan Zang (Harbin Engineering University)
Jing Cai (Harbin Engineering University)

A New Polar Integrated Alignment Algorithm with the Aids of DVL and the
Improved Polarized-light Navigation

Jiaxin Liu (Harbin Engineering University)
16:10-16:30 | Lin Zhao (Harbin Engineering University)

Bing Qi (Harbin Engineering University)
Jianhua Cheng* (Harbin Engineering University)
Jing Cai (Harbin Engineering University)

A Tightly Coupled Polarization Compass and VIO Integrated Navigation for
Applications in GNSS-denied environments

Jing Li (Beihang University)

Shanpeng Wang (Beihang University)

Panpan Huang* (Hangzhou Innovation Institute, Beihang University)
Xiao Zhang (Beihang University)

16:30-16:50

The SBAS Ephemeris Correction and Integrity Parameter Analysis based on
16:50-17:10 | Recursive Least Square Algorithm

Yaozhao Tian* (Chang An University)

Optimized Configuration of Electric Vehicles and Renewable Distributed
Generation in V2G mode

Ruijin Dai (Zhejiang Huayun Information Technology Co. Ltd)
17:10-17:30 | Jianming Chen (Zhejiang Huayun Information Technology Co. Ltd)
Yilin He (Zhejiang Huayun Information Technology Co. Ltd)
Wenlan Cai (Zhejiang Huayun Information Technology Co. Ltd)
Jiangtao Yu* (China Jiliang University)

£3% 2/[Room 2

T4 (Afternoon) 13:30-17:30

Sat-2.1: Autonomous Systems
Conference Number: 360 601 270, Time: 13:30-14:50 Chair: Lan Gao

Unmanned Transportation System in Future Cities
Yanan Yu* (95894 PLA troops)

13:30-13:50 | Qiang Yu (95894 PLA unit)

Zheng Liu (Aviation University)

Hongxia Ji (Beihang University)

A Comparative Study of TDLAS-based UAV Plume Tracing Algorithms
13:50-14:10 | Funing Xie (Tianjin University of Technology and Education)
Jigong Li* (Tianjin University of Technology and Education)

The Improved YOLO-V5 Based Automatic Non-parking Overloading Detection
Method

Gonglin Lu (Chongging University)
Yujuan Wang* (Chongging University)

14:10-14:30

UAYV Fuel Allocation Method Based on Centroid Balance
Jintao Yu* (Air Force Early Warning Academy)

14:30-14:50
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Bing Xiao (Air Force Early-warning Academy)
Jiajun Xiong (Air Force Early Warning Academy)

Ik B /Break  14:50-15:10

Sat-2.2: Autonomous Systems
Conference Number: 211 628 919, Time: 15:10-17:30 Chair: Lan Gao

15:10-15:30

Optimization of Group Preventive Maintenance Method for Aircraft Oriented
to Combat Readiness

Li Yang (Beihang University)

Yi Chen (Beihang University)

Xiaobing Ma* (Beihang University)

Tianyi Wu (Beihang University)

Chaoxiong Cui (Xi'an Aircraft Industry Group Company)

Yanyan Wang (Southwest Institute of Technology and Engineering)Name3
University

15:30-15:50

Research on Modeling of Multi-Observation Polarization Aided Bionic
Compound Eye Integrated Navigation System and Observability Analysis
Method

Haitao Liu* (Beihang University)
Jian Yang (Beihang University)

Xin Liu (Beihang University)
Shanpeng Wang (Beihang University)

15:50-16:10

Research on UAV Autonomous Deformation Strategy based on Deep Learning
Zhiguo Song (China Academy of Launch Vehicle)

Yicong Lin* (Beihang University)

Ruilin Lv (Beihang University)

Aojia Ma (China Academy of Lanuch Vehicle Technology)

Chaoyang Dong (Beihang University)

16:10-16:30

Capture the Flag Based Assignment Algorithm for Tracking Task of Multi-
UAVs

Dalei Song (Shenyang University of Technology)

Aoliang Dai (Northeastern University)

Xiaogian Wang (Northeastern University)

Hongjun Ma (Northeastern University)

Donghui Wei* (Beijing Electro-mechanical Engineering Institute)

16:30-16:50

Robust Backstepping Sliding Mode Control for Coaxial Tilt Rotor UAV
Weigang Cheng (Dalian University of Technology)

Rui Wang* (Dalian University of Technology)

Yuanhui Li (Dalian University of Technology)

16:50-17:10

Maneuvering Planning for UAVs in Forest Surveillance and Fire Detection
Missions with Kinematic Uncertainties

Lidong Zhang* (China Aeronautical Radio Electronics Research Institute)
Ziyu Zhao (China Institute of Aeronautical Radio Electronics)

Lingxia Mu (Xi'an University of Technology)

Zhixiang Liu (Concordia University)
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YuFei Fu (Concordia University)
Youmin Zhang (Concordia University)

Modelling and Calibration of a High-Frequency Polarization Sensor: Applying
to Underwater Variable Ambient Light Environment

Chunchun You* (Beihang University)
Pengwei Hu (Beihang University)
Jian Yang (Beihang University)

Xin Liu (Beihang University)

17:10-17:30

£=3% 3/Room 3

T4 (Afternoon) 13:30-17:30

Sat-3.1: Autonomous Systems and Intelligent Control
Conference Number: 583 478 201, Time: 13:30-14:50 Chair: Zhen Wang

An Anti-radiation Missile Seeker’s Multi-Objective DOA Estimation Algorithm
Based on Uniform Circular Array Decoherent Solution

Yin Xi (Shanghai Radio Equipment Research Institute)
Xiongjun Wu* (The 802 Institute of Shanghai Academy of Space Flight
Technology)

13:30-13:50 Yongwu Zhao (The Eighth Academy of China Aerospace Science and Technology
Corporation)
Hongfeng Meng (The Eighth Academy of China Aerospace Science and
Technology Corporation)
Qianrong Lu (Shanghai Radio Equipment Research Institute)
Composite Anti-Disturbance Control for Interval Type-2 Fuzzy System via

_ _ Disturbance Observer

13:50-14:10 Zhe Sun (Beijing Jiaotong University)
Xiuming Yao* (Beijing Jiaotong University)
Event-Triggered Anti-disturbance Tracking Control of non-Gaussian
Stochastic Distribution Systems with Exogenous Disturbances

14:10-14+30 Xudong Wu (Yangzhou University)

Peng Zhou (Yangzhou University)
Yi Yang* (Yangzhou University)
Songyin Cao (Yangzhou University)

A Resampling Strategy Based Adaptive Diagnosis Method for Industrial
Machinery Faults

14:30-14:50 | Jing Yang* (Tianshui Normal University)
Guo Xie (Xi'an University of Technology)
Yanxi Yang (Xi‘an University of Technology)

HiIZfk B /Break  14:50-15:10

Sat-3.2: Intelligent Control and Automation
Conference Number: 294 791 019, Time: 15:10-17:30 Chair: Zhen Wang

Vehicle Load Monitoring Method Based on NBIOT
15:10-15:30 | Huixin Zhang* (Northeastern University)
Yiding Zhao (Northeast University at Qinhuangdao)
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15:30-15:50

Research on HIL Simulation with SIMATIC Controller for Bladed
Yan Tian* (MingYang Smart Energy Group)

Dan Tan (MingYang Smart Energy Group., Co., Inc)

Sifan Chen (MingYang Smart Energy Group Co., Inc)

Guangwei Zhu (MingYang Smart Energy Group Co., Inc)

15:50-16:10

Design of Differential Game Guidance Law for Dual Defense Aircrafts
Xintao Wang (Harbin Institute of Technology)

Ke Guo (Beijing Institute of Space Long March Vehicle)

Tao Chao (Harbin Institute of Technology)

Songyan Wang* (Harbin Institute of Technology)

16:10-16:30

Image Reconstruction with Event Cameras Based on Asynchronous Particle
Filter

Xinghua Liu* (Xi‘an University of Technology)
Jianwei Guan (Xi'an University of Technology)
Rui Jiang (National University of Singapore)
Xiang Gao (Xi'an University of Technology)
Shuzhi Ge (National University of Singapore)

16:30-16:50

An Improved Self-adapting Corner Detection Algorithm for Low-contrast
Images

Yue Wang* (Nanjing University of Aeronautics and Astronautics)

Xiong Tang (The 28th Research Institute of China Electronics Technology Group
Corporation)

Menglei Xia (The 28th Research Institute of China Electronics Technology Group
Corporation)

16:50-17:10

Parallel Commutation Error Compensation Strategy for Sensorless Brushless
DC Motor with Asymmetric Back-EMF

Haifeng Zhang (Beihang University)
Lirong Deng* (Beihang University)
Hao Jin (Beihang University)

17:10-17:30

Automatic Optimization Method of Commutation for Position Sensorless
Brushless DC Motor Based on DC-link Voltage

Hao Jin* (Beihang University)
Haifeng Zhang (Beihang University)
Lirong Deng (Beihang University)

237 4/Room 4

T4 (Afternoon)  13:30-17:30

Sat-4.1: Invariant Kalman Filtering with Navigation Applications and Multi-Sensor Fusion for
Autonomous Systems
Conference Number: 714 415 276, Time: 13:30-14:50 Chair: Yuanxin Wu, Yuhong Li

13:30-13:50

Right Invariant SE2 (3)-EKF for Relative Navigation in Learning-based Visual
Inertial Odometry

Yarong Luo (Wuhan University)
Jianlang Hu (Wuhan University)
Chi Guo* (Wuhan University)
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A Trident Quaternion Framework for The Inertial Navigation Initial
Alignment

Ouyang Wei (Shanghai Jiao Tong University)
Yuanxin Wu* (Shanghai Jiao Tong University)

13:50-14:10

Introduction of LG-EKF Theory and its Applicaions

Jiarui Cui (National University of Defense Technology)
Maosong Wang* (National University of Defense Technology)
Wengi Wu (National University of Defense Technology)

14:10-14:30

A Multisensor-based Tightly Coupled Integrated Navigation System
Hu Sun (Zhejiang University of Technology)

Yugiang Jin (Zhejiang University of Technology)

14:30-14:50 | Minglei Fu (Zhejiang University of Technology)

Jungiang He (Hangzhou HopeChart 10T Technology)

Haomiao Liu (Hangzhou HopeChart 10T Technology)

Wenan Zhang* (Zhejiang University of Technology)

34k B/ Break  14:50-15:10

Sat-4.2: Modeling and Optimal Control for Networked Unmanned Systems
Conference Number: 671 753 256, Time: 15:10-17:30 Chair: Yuhong Li

Robust Predictive Control for Connected Automated Vehicles Based on
Predicted Velocity of Leading Vehicle

15:10-15:30 | Yanghui Feng* (Zhejiang University of Technology)
Defeng He (Zhejiang University of Technology)
Nengzhuo Li (Zhejiang University of Technology)

MPC-based Tilting and Forward Motion Control of Quadruped Robots
Yongzhe Du (Northwestern Polytechnical University)

15:30-15:50 | Shunli Gao (Northwestern Polytechnical University)

Huiping Li* (Northwestern Polytechnical University)

Di Cui (Northwestern Polytechnical University)

A Quasi Integral-Differential Type Event-Triggered MPC for Linear Systems
Ning He (Xi'an University of Architecture and Technology)

Botao Bai (Xi'an University of Architecture and Technology)

Zhongxian Xu* (Xi'an University of Architecture and Technology)

15:50-16:10

Lagrangian Stability of Memristor-based Neural Networks with Unbounded
Time-varying Delays

Xianhe Meng (Heilongjiang University)
Junlan Wang (Heilongjiang University)
Yantao Wang* (Heilongjiang University)
Xin Wang (Heilongjiang University)

16:10-16:30

Fault-tolerant Control for Constrained Unmanned Marine Vehicles based on
Model Predictive Control with Integral Sliding Mode Control

16:30-16:50 | Zhijie Wu (Dalian Maritime University)
Li-Ying Hao* (Dalian Maritime University)
Chao Shen (University of Victoria)

16:50-17:10 | Learning Model Predictive Control Law for Nonlinear Systems
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Rizhong Wang (Northwestern Polytechnical University)
Huiping Li* (Northwestern Polytechnical University)
Demin Xu (northwestern polytechnical university)

Deep Learning based Modeling and Control of Tiny Object on a Chladni Plate
by Acoustic Vibration

Liandi Xu (Tianjin University of Technology)
Hao Sun (Nankai University)

Junging Sun* (Tianjin University of Technology)
Qinglin Sun (Nankai University)

17:10-17:30
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423784 (Oral Sessions)

4 A 10 H (B#H) /April 10 (Sunday)

£3% 1/Room 1

E4/Morning  8:30-11:50

Sun-1.1: Artificial Intelligence
Conference Number: 997 505 864, Time: 8:30-9:50 Chair: Kexin Guo

Image-enhanced YOLOV5 and Deep Sort Underwater Multi-moving Target
Tracking Method

8:30-8:50 | Xing Cheng (Shanghai Maritime University)
Wei Zhang (Shanghai Maritime University)
Bing Sun* (Shanghai Maritime University)

A Novel Anti-swing Initial Alignment Method based on
Polarization/Geomagnetism Fusion for Ships Working on Unfamiliar Waters

8:50-9:10 | Jie Zhang (Beihang University)
Zhenbing Qiu (Hangzhou Innovation Institute, Beihang University)
Lei Guo* (Beihang University)

Application of Center Net Technology in the Process of Shipborne Aircraft
Autonomous Landing

Zhuo Zhang (National University of Defense Technology)

Qing Shi (National University of Defense Technology)

Hui Huang (AVIC Shenyang Aircraft Desigh & Research Institute)
Xiaoliang Sun* (National University of Defense Technology)

9:10-9:30

Multi-stage Knowledge Enhancement for Ultra-fine-grained Entity Typing
9:30-9:50 | Yuxiao Yang* (Shanghai Jiao Tong University)
Ning Li (Shanghai Jiao Tong University)

HIZ4k B/ Break  9:50-10:10

Sun-1.2: Advanced Control Theory and its Applications in UAVs
Conference Number: 416 600 092, Time: 10:10-11:50 Chair: Bailing Tian, Kexin Guo

Adaptive Finite-Time Attitude Tracking Control for Rigid Spacecraft Systems
with State Constraints

Lin Zhao* (Qingdao University)

10:10-10:30

Extended State Observer-Based Saturated Finite-Time Tracking Control for A
Class of Nonlinear Systems

10:30-10:50 | Shengjie Cao (University of Science and Technology Beijing)
Jinwei Wang (University of Science and Technology Beijing)
Liang Sun* (University of Science and Technology Beijing)

Real-time Trajectory Optimization for Flexible wing-UAV Based on
Reinforcement Learning

10:50-11:10 | Jiaming Yu (Tianjin University of Technology)
Hao Sun (Nankai University)
Junging Sun* (Tianjin University of Technology)
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Qinglin Sun (Nankai University)

11:10-11:30

Automatic Detection Algorithm of Mine Detection Based on Improved
YOLOV5 in Complex Underwater Environment for AUV

Yuxin Zhao* (Harbin Engineering University)
Xue Shang (Harbin Engineering University)
Enjiao Zhao (Harbin Engineering University)
Zhengyang Wang (Harbin Engineering University)

11:30-11:50

Adaptive Dynamic Task Allocation and Robust Control Scheme for Target
Tracking

Xinyi Zhao* (Tianjin University)
Chunyu Zhang (CAUC)
Hang Du (Civil Aviation University of China)

F4/Afternoon  13:30-16:30

Sun-1.3: Autonomous Systems
Conference Number: 545 296 742, Time: 13:30-14:50 Chair: Jindou Jia

13:30-13:50

A Bioinspired Polarization Sensor/Sun Tacker/IMU Integrated System for
Attitude Determination in GNSS-Challenged Environments

Qiongyao Han (Beihang University)

Taihang Chen (Beihang University)

Panpan Huang* (Hangzhou Innovation Institute, Beihang University)
Xin Liu (Beihang University)

13:50-14:10

Design of Adaptive Sliding Mode Guidance Law Considering Trajectory Bulge
Yang Li* (Beijing Aerospace Technology Institute)
Qing Liu (Beijing Aerospace Technology Institute)
Ting Yang (Northwestern Polytechnical University)

14:10-14:30

Early Forest Fire Recognition Method Based on C-GhostNet Network
Mengna Li (Xian University of Technology)

Youmin Zhang* (Concordia University)

Lingxia Mu (Xi'an University of Technology)

Jing Xin (Xi'an University of Technology)

Ziquan Yu (Nanjing University of Aeronautics and Astronautics)
Shangbin Jiao (Xi'an University of Technology)

Han Liu (Xi'an University of Technology)

Guo Xie (Xi'an University of Technology)

Yingmin Yi (Xi'an University of Technology)

14:30-14:50

A Multi-UAVs Formation Control Design Method with Disturbance Rejection
for Under-actuated Cascaded Two Loop Mechanism

Xiongjun Wu* (802 Institute of Shanghai Academy of Space FlightTechnology)
Hongbo Zhao (Beihang University)
Xiangyu Meng (Louisiana State University)

H3Z4k B/ Break  14:50-15:10

Sun-1.4: Autonomous Systems and Emerging Technologies
Conference Number: 470 454 718, Time: 15:10-16:30 Chair: Jindou Jia
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15:10-15:30

Prediction Analysis of Target State in Spacecraft Pursuit Game

Zhen Zhang (Northwestern Polytechnical University)

Chong Sun* (Northestern Polytechnical University)

Jianlin Chen (Northwestern Polytechnical University)

Xiaolong Wang (School Of Astronautics, Northwestern Polytechnical University)
Qun Fang (Northwestern Polytechnical University)

Zhanxia Zhu (Northwestern Polytechnical University)

15:30-15:50

Multi-spacecraft Cooperative Control Method for Malfunctioning Spacecraft
Pursuit

Xiaolong Wang (School Of Astronautics, Northwestern Polytechnical University)
Ruifeng Li (School Of Astronautics,Northwestern Polytechnical University)
Chong Sun* (Northestern Polytechnical University)

Qun Fang (Northwestern Polytechnical University)

15:50-16:10

Hypersonic Vehicle Control System Design with a Blended Pneumatic and
Thrust Vectoring Control Strategy

Qi Chen (Fudan University)
Jing Wan* (Fudan University)
Guangshan Chen (Shanghai Aerospace Control Technology Institute)

16:10-16:30

Autonomous Rescue System Based on Neural Networks for Thrust Drop Fault
of Launch Vehicles

Xiao He (Dalian University of Technology)
Shujun Tan* (Dalian University of Technology)
Zhigang Wu (Dalian University of Technology)

£=37 2/Room 2

LE4/Morning  8:30-11:50

Sun-2.1: Artificial Intelligence, Robotics and Networked Control Systems
Conference Number: 723 287 041, Time: 8:30-9:50 Chair: Hao Lu

8:30-8:50

A Deep Learning Method based on SRN-YOLO for Forest Fire Detection
Yuncong Li (Chongging University)

Zhixi Shen* (Chongging University)

Junbei Li (Chongging University)

Zanlin Xu (Chongging University)

8:50-9:10

A Robust Point Cloud Registration Method for Structured Scenes Based on
Plane Elements Using Global Information

Zhao Zhou (Beijing University of Posts and Telecommunications)
Yaojun Qiao* (Beijing University of Posts and Telecommunications)

Aiying Yang (Beijing Institute of Technology)

9:10-9:30

State Prediction for Smart Grids under DoS Attack using State Correlations
under optimized PMU deployment

Chunye Wang* (Southwest University)

9:30-9:50

Observer-Based Load Frequency Control for Multi-Area Power System
Considering Renewable Energy and Electric Vehicles

Xinghua Liu* (Xi'an University of Technology)
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Yuru Liang (Xi‘an University of Technology)
Dongyu Li (Harbin Institute of Technology)
Siwei Qiao (Hubei Normal University)

Hui Cao (Xi'an Jiao Tong University)

HI4k B/ Break  9:50-10:10

Sun-2.2: Fault-Tolerant Control for Unmanned Systems
Conference Number: 487 400 180, Time: 10:10-11:50 Chair: Yajie Ma, Hao Lu

Fault-Tolerant Control and Vibration Suppression of Flexible Hypersonic
Vehicles

10:10-10:30 | Dong Zhao (Anhui University)
Wenjing Ren* (Hefei University of Technology)
Cunsong Wang (Nanjing University of Technology)

Spacecraft Attitude Tracking Control Based on MPC and Fractional-order
Sliding Mode Control

10:30-10:50 | Xinli Yu (Nanjing Tech University)
Hui Yi* (Nanjing Tech University)
Zehui Mao (Nanjing University of Aeronautics and Astronautics)

Fault Tolerant Cooperative Control for Nonlinear Multi-agent Systems Based
10:50-11:10 | on Topology Reconfiguration

Huiliao Yang* (Nanjing University of Aeronautics and Astronautics)

Projection Operator-Based Fault-Tolerant Backstepping Adaptive Control of
Fixed-Wing UAV Against Actuator Faults

Zhongyu Yang (Nanjing University of Aeronautics and Astronautics)
Ziquan Yu* (Nanjing University of Aeronautics and Astronautics)
11:10-11:30 | Youmin Zhang (Concordia University)

Yuehua Cheng (Nanjing University of Aeronautics and Astronautics)
Guili Xu (Nanjing University of Aeronautics and Astronautics)
Minrui Fu (Nanjing University of Aeronautics and Astronautics)
Ruifeng Zhou (Nanjing University of Aeronautics and Astronautics)

L., Fault Estimation Observer Design for Discrete-time Linear Parameter-
Varying Systems

11:30-11:50 | Wenhan Zhang (Harbin Institute of Technology)
Zhenhua Wang* (Harbin Institute of Technology)
Yi Shen (Harbin Institute of Technology)

TF4/Afternoon  13:30-16:30

Sun-2.3: Distributed Estimation in Sensor Network for Autonomous Systems
Conference Number:139 489 429, Time: 13:30-14:50 Chair: Wenchao Xue, Sicheng Zhou

Security Analysis of Distributed Consensus Filtering under Replay Attacks
13:30-13:50 | Jiahao Huang* (East China University of Science and Technology)
Yang Tang (East China University of Science and Technology)

A Distributed State Estimation Algorithm towards a Class of Bearings-only

Sensor Networks

13:50-14:1 . . .
3:50 0 Chenxu Liang (Chinese Academy of Sciences)

Wenchao Xue* (Chinese Academy of Sciences)
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Haitao Fang (Chinese Academy of Sciences)

Active Disturbance Rejection Control based Distributed Resource Allocation
Algorithm for Second-order Multi-agent Systems with Both External Time-
varying Disturbances and Internal Uncertainties

Shuging Duan (Shaanxi Normal University)
Ruonan Yuan (Shaanxi Normal University)
Zhiliang Zhao* (Shaanxi Normal University)
Sen Chen (Shaanxi Normal University)
Wenchao Xue (Chinese Academy of Sciences)

14:10-14:30

Multi-Party Dynamic State Estimation that Preserves Data and Model Privacy
Yuging Ni* (Jiangnan University)

14:30-14:50 | Junfeng Wu (KTH,Royal Institute of Technology)

Li Li (Tongji University)

Ling Shi (Hong Kong University of Science and Technology)

ik E/ Break  14:50-15:10

Sun-2.4: Intelligent Control and Emerging Technologies
Conference Number: 676 182 475, Time: 15:10-16:30 Chair: Sicheng Zhou

M2-Conformer: Multi-modal CNN-Transformer for Driving Behavior
Detection

15:10-15:30 | Jun Gao* (Jianghan University)
Jiangang Yi (Wuhan University of Science and Technology)
Yi Lu Murphey (University of Michigan-Dearborn)

Automated Tuning of MPC for VAV System Based on LSTM
Ning He (Xi'an University of Architecture and Technology)

Kun Xi (Xi'an University of Architecture and Technology)
Mengrui Zhang* (Xi‘an University of architecture and technology)

15:30-15:50

Consensus Control with a Constant Gain of Linear Multi-Agent Systems with
Binary-Valued Communication

Zhipeng Ren (University of Science and Technology Beijing)
Ting Wang* (Chinese academy of sciences)

15:50-16:10

Suppression of Moving Gimbal Effects of the AMB-rotor System Considering
Multi-channel Coupling Current

Yulin Chen* (Beihang University)

Bangcheng Han (Beihang University)

Shigiang Zheng (Beijing University of Aeronautics and Astronautics)
Yangyang Shi (Beijing Institute of Technology)

16:10-16:30

437 3/[Room 3

LE4/Morning  8:30-11:50

Sun-3.1: Autonomous Systems
Conference Number: 517 642 459, Time: 8:30-9:50 Chair: Jianliang Wang, Zaoxu Zhu

Bipartite Consensus Control for Linear Multi-Agent Systems with Disturbance
8:30-8:50 | Guan Huang* (Northwestern Polytechnical University)
Zhuo Zhang (Northwestern Polytechnical University)
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Weisheng Yan (Northwestern Politechnical University)
Huiping Li (Northwestern Polytechnical University)

8:50-9:10

A Real-Time Forest Fire Recognition Method Based on R-shufflenetv2
Mengna Li (Xian University of Technology)

Youmin Zhang* (Concordia University)

Lingxia Mu (Xi'an University of Technology)

Jing Xin (Xi‘an University of Technology)

Xianghong Xue (Xi'an University of Technology)

Shangbin Jiao (Xi'an University of Technology)

Han Liu (Xi'an University of Technology)

Guo Xie (Xi'an University of Technology)

Yingmin Yi (Xi‘an University of Technology)

9:10-9:30

Fixed-time Fault Estimation Observer Design for Interconnected Systems
Qingyi Liu (Nanjing University of Aeronautics and Astronautics)

Ke Zhang* (Nanjing University of Aeronautics and Astronautics)

Jingping Xia (Nanjing University of Aeronautics and Astronautics)

Bin Jiang (Nanjing University of Aeronautics and Astronautics)

9:30-9:50

Continuous Fixed-time Sliding Mode Output Feedback Control for Hypersonic
Vehicles

Haibin Sun* (Qufu Normal University)
Yawen Wang (Qufu Normal University)
Linlin Hou (Qufu Normal University)

HI4k B/ Break  9:50-10:10

Sun-3.2: Reliability Analysis, Fault Prognostics and Health Management for Autonomous

Systems

Conference Number: 989 985 479, Time: 10:10-11:50 Chair: Han Wang, Zaoxu Zhu

10:10-10:30

Performance Evaluation of BDS/GNSS Single-Frequency Precise Point
Positioning with lonospheric Constraint in Polar Regions

Guojing Zhao (Harbin Engineering University)
Nan Zang* (Harbin Engineering University)
Jianhua Cheng (Harbin Engineering University)
Guanhua Qiu (Harbin Engineering University)

10:30-10:50

Reliability Bounds of 8-Shock Model under Non-Homogeneous Poisson Process
Kewei Ye* (Beihang University)

Xiaobing Ma (Beihang University)

Yanyan Wang (Southwest Institute of Technology and Engineering)

10:50-11:10

Condition-based Maintenance Optimization of Multiple-Component Series
System under Semi-Markov Analytical Framework

Peng Tao (Beihang University)

Li Yang* (Beihang University)

Xiaobing Ma (Beihang University)

Yanyan Wang (Southwest Institute of Technology and Engineering)

11:10-11:30

Remaining Life Prediction for High-speed Rail Bearing Considering Hybrid
Data-model-driven Approach
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Jiantai Wang (Beihang University)

Li Yang* (Beihang University)

Xiaobing Ma (Beihang University)

Yu Zhao (Beihang University)

Guifa Huang (Beijing Tangzhi Science and Technology Development Co., Ltd.)
Yanyan Wang (Southwest Institute of Technology and Engineering)

11:30-11:50

Remaining Useful Life Prediction of Bearings with Two-stage LSTM

Qian Chen (Beihang University)

Xiaobing Ma* (Beihang University)

Bingxin Yan (Beihang University)

Yanyan Wang (Southwest Institute of Technology and Engineering)

Guifa Huang (Beijing Tangzhi Science and Technology Development Co., Ltd.)

T4 /Afternoon  13:30-16:50

Sun-3.3: Cooperative Guidance, Navigation, and Control (GNC) of Autonomous Systems
Conference Number: 448 354 124, Time: 13:30-14:50 Chair: Jianan Wang, Jingting Jia

Research on Artificial Bee Colony Method Based Complete Coverage Path
Planning Algorithm for Search and Rescue Robot

Liu Yang (Shanghai Ocean University)

13:30-13:50 Bowen Xing* (Shanghai Ocean University)
Cai Li (South China Sea Oceanographic Research Institute)
Wugui Wang (China Ship Development and Design Center)
Performance of PPN Guided Missile with Arbitrary Time-Varying Speed
against Stationary Targets: New Findings

_ _ Kebo Li* (National University of Defense Technology)

13:50-14:10 Yuanhe Liu (National University of Defense Technology)
Yangang Liang (National University of Defense Technology)
Lei Chen (National University of Defence technology)
A Multi-missile Cooperative Guidance Law for Scattered Targets
Jianan Wang (Beijing Institute of Technology)

14-10-14-30 Pengda Lin (Beijing Institute of Technology)
Liang Li* (Beijing institute of technology)
Chunyan Wang (Beijing Institute of Technology)
Jiayuan Shan (Beijing Institute of Technology)
Optimization and Trajectory Tracking of Deep Stall Landing for a Variable
Forward-Swept Wing UAV
Shuai Shao (Beijing Institute of Technology)

14:30-14:50 | Junhui Liu* (Beijing institute of technology)

Jiayuan Shan (Beijing Institute of Technology)
Weijia Zeng (Beijing Institute of Technology)
Sidong Liu (System engineering research institute)

ik E/ Break  14:50-15:10

Sun-3.4: Cooperative Guidance, Navigation, and Control (GNC) of Autonomous Systems
Conference Number: 320 200 606, Time: 15:10-16:50 Chair: Jianan Wang, Jingting Jia
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Consensus Control of Multi-Agent Systems Based on Adaptive Disturbance
Observer

Xiaoyan Li (Beijing Institute of Technology)

15:10-15:30 Jiayuan Shan (Beijing Institute of Technology)
Chunyan Wang* (Beijing Institute of Technology)
Jianan Wang (Beijing Institute of Technology)
Formation Tracking Stabilization Control for Fixed-wing UAVs with Planar
Motion

_ _ Ruizhou Gao (Science and Technology on Electro-optic Control Laboratory)

15:30-15:50 Chenghua He (Nanjing University of Aeronautics and Astronautics)
Zengmao Wang (Nanjing University of Aeronautics and Astronautics)
Xiuhui Peng* (Nanjing University of Aeronautics and Astronautics)
GAN-SLAM: GAN based Monocular Visual-Inertial Simultaneous Localization
and Mapping in Dark Environments
Qieshi Zhang (Shenzhen Institutes of Advanced Technology, Chinese Academy of
Sciences)

_ _ Luoying Hao (University of Chinese Academy of Sciences)

15:50-16:10 Hongjian Lee (Shenzhen Institute of Advanced Science and Technology, Chinese
Academy of Sciences)
Ziliang Ren (Chinese Academy of Sciences)
Jun Cheng* (Shenzhen Institutes of Advanced Technology, Chinese Academy of
Sciences)
Prescribed Performance RISE-based Control of Euler-Lagrange Systems under
Saturation
Lan Cao (Chongging University)

16:10-16:30 Xiucai Huang (Chongging university)
Hefu Ye (Chongging University)
Yongduan Song* (Chongging university)
Privacy Preservation in Cooperative Remote State Estimation

16:10-16:50 | Xiaoping Yu (East China University of Science and Technology)

Chao Yang* (East China University of Science and Technology)

237 4/Room 4

LE4/Morning  8:30-11:50

Sun-4.1: Fault Diagnosis and Pattern Recognition, and Resource-Efficient Networking and
Control of Autonomous Systems
Conference Number: 184 325 984, Time: 8:30-9:50 Chair: Fuyang Chen, Wenshuo Li

Adaptive Fault-tolerant Control of Air-breathing Hypersonic Vehicles with

8:30-8:50 | Variable Geometry Inlet
Zian Cheng* (AnHui University of Technology)
Time-delay System Compensation and Intermittent Fault Tolerance Control
based on Adaptive Sliding Mode Control

8:50-9:10 | Qihang Zhang (Nanjing University of Aeronautics and Astronautics)

Fuyang Chen* (Nanjing University of Aeronautics and Astronautics)
Zonggqi Li (Nanjing University of Aeronautics and Astronautics)
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Composite Fault Diagnosis of Fighter Based on Wavelet Packet Decomposition
and Extreme Gradient Boosting Tree

9:10-9:30 | Xifeng Zhong (Nanjing University of Aeronautics and Astronautics)
Fuyang Chen* (Nanjing University of Aeronautics and Astronautics)
Jiaao Yang (Nanjing University of Aeronautics and Astronautics)

Area Control of Unmanned Aerial Vehicles Swarm based on Lanner-Jones
9:30-9:50 | Potential

Jintao Liu* (Army Engineering University)

FIZ4k B/ Break  9:50-10:10

Sun-4.2: Fault Diagnosis and Fault-Tolerant Control and Their Applications
Conference Number: 407 803 295, Time: 10:10-11:50 Chair: Ke Zhang, Wenshuo L.i

Prediction of Remaining Useful Life Based on SSA-RVM-PF Method for
Lithium-ion Battery

Zhou Meng (North China University of Technology)

Chang Cai (North China University of Technology)

Jing Wang* (North China University of Technology, China)
Wang Chang (Beijing Aerospace Automation Research Institute)

10:10-10:30

Anti-attack Fault-tolerant Control of Multi-agent Systems with Complicated
Actuator Faults and Cyber Attacks

Chun Liu* (Shanghai University)
Yue Shi (Shanghai University)

10:30-10:50

Prescribed Performance Control of Air-breathing Hypersonic Vehicle with
Propulsion System Constraint

Jing Wan* (Fudan University)
Guangshan Chen (Shanghai Aerospace Control Technology Institute)

10:50-11:10

Adaptive Fault-Tolerant Control of Heterogeneous Multi-Agent Systems With
Actuator Faults

Yi Ren (Nanjing University of Aeronautics and Astronautics)

Ke Zhang* (Nanjing University of Aeronautics and Astronautics)
Bin Jiang (Nanjing University of Aeronautics and Astronautics)
Yong Ding (Nanjing University of Aeronautics and Astronautics)

11:10-11:30

Intermediate Observer based Fault-Tolerant Control for Fuzzy Stochastic
Systems with Actuator Fault

11:30-11:50 | Jing Wang (Ludong University)
Jian Han* (Northeastern University)
Xiuhua Liu (Northeastern University)

F4&+/Afternoon  13:30-16:30

Sun-4.3: Sensing, Control and Security of Robotic Systems
Conference Number: 408 729 027, Time: 13:30-14:50 Chair: Shangke Lyu, Yanran Wei

T X R B P 4 HUE JE 577 iR AR A B 2R BR A2 BR B 1226

13:30-13:50
Zhe Sun* (Zhejiang University of Technology)

Visual Servoing of Manipulator with Moving base
13:50-14:10 | Xiaoyu Ma* (Beihang University)
Shangke Lyu (Beihang University)
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Jianzhong Qiao (Beihang University)
Yukai Zhu (Beihang University)

14:10-14:30

Covariance Intersection Fusion Approach for Gait Estimation of Lower Limb
Rehabilitation Exoskeleton Robot

Yuan Zhou (Zhejiang University of Technology)

Zhongyao Hu (Zhejiang University of Technology)

Zhe Sun (Zhejiang University of Technology)

Tian Wang (Hangzhou Robot Technology Development Co.,LTD)
Bo Chen* (Zhejiang University of Technology)

14:30-14:50

Improving Walking Assist Hip Exoskeleton Torque Efficiency with Decoupling
Mechanism

Linfan Yu (Zhejiang University)
Zehao Yan (Zhejiang University)
Linghui Xu (Zhejiang university)
Wei Yang* (Zhejiang University)
Canjun Yang (Zhejiang University)

ik E/ Break  14:50-15:10

Sun-4.4: Automation
Conference Number: 123 925 090, Time: 15:10-16:30 Chair: Yanran Wei

15:10-15:30

A Novel Multiplicative Fault Observer for Actuators of Satellite Attitude
Control System

Yan Meng (Beihang University)

Tianyu Liu (Beihang University)

Ning Shen (Xian Modern Control Technology Research Institute of China)
Jianchcun Zhang* (Hangzhou Innovation Institute, Beihang University)

15:30-15:50

Harmonic Disturbance Observer-Based Composite Controller of Gimbal Servo
System under Multiple Disturbances

Yangyang Cui (Beihang University)

Lei Zhao (Beijing Institute of Control Engineering)
Yukai Zhu (Beihang University)

Yongjian Yang (Beihang University)

Changsheng Zhou* (Beihang University)
Jianzhong Qiao (Beihang University)

15:50-16:10

A Deep Learning Approach for Aircraft Trajectory Prediction in Pre-Tactical
Stage

Ziyu Zhao* (China Institute of Aeronautical Radio Electronics)
Lidong Zhang (China Aeronautical Radio Electronics Research Institute)
Jizhi Mao (China Institute of Aeronautical Radio Electronics)

16:10-16:30

Air Conditioning Cooling Load Prediction Based on LSTM-ANN
Ning He (Xi'an University of Architecture and Technology)

Ligiang Liu (Xi'an University of Architecture and Technology)
Danlei Chu (Optimal Process Control Techonlogies Co.,Ltd)
Cheng Qian* (Xi“an University of Architecture and Technology)
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Huang, Hui.................... Sun-1.1, 9:10-9:30
Huang, Jiahao.............. Sun-2.3, 13:30-13:50
Huang, Panpan.............. Sat-1.2, 16:30-16:50
Sun-1.3, 13:30-13:50

Huang, Xiucai.............. Sun-3.4,16:10-16:30

J

Jiang, Bin..........ooooiiiiiiii IL.1
Ji, Hongxia.................. Sat-2.1, 13:30-13:50
Jia, Chun..................... Sat-1.2, 15:30-15:50
Jiang, Bin...................... Sun-3.1,9:10-9:30
Sun-4.2, 11:10-11:30

Jiang, Rui.................... Sat-3.2, 16:10-16:30
Jiao, Shangbin............. Sun-1.3, 14:10-14:30
Sun-3.1, 8:50-9:10

Jin,Hao...................... Sat-3.2,16:50-17:10
Sat-3.2, 17:10-17:30

Jin, Yuqgiang................. Sat-4.1, 14:30-14:50

L

Lu,Renquan............coeeeiiiiiiicnicnen. IL.3
Lee, Chongyang............ Sat-1.2, 15:30-15:50
Lee, Hongjian.............. Sun-3.4, 15:50-16:10
Li Huiping.................. Sat-4.2, 16:50-17:10
Li, Bochen.................. Sat-1.1, 13:50-14:10
Li, Bofeng................... Sat-1.2, 15:10-15:30
| T O Sun-3.3, 13:30-13:50

0

Li, Dongyu.........cc.o...... Sun-2.1, 9:30-9:50
Li, Huiping.................. Sat-4.2, 15:30-15:50
Sun-3.1, 8:30-8:50

Li, Jigong.........c.oceentnl. Sat-2.1, 13:50-14:10
Li,Jing.....c.coovvivinnnnn. Sat-1.2, 16:30-16:50
Li, Junbei...................... Sun-2.1, 8:30-8:50
Li,Kebo.......coenvinnnnnne. Sun-3.3, 13:50-14:10
Li,Lic.cooiiiin, Sun-2.3, 14:30-14:50
Li, Liang.................... Sun-3.3, 14:10-14:30
Li, Mengna................. Sun-1.3, 14:10-14:30
Sun-3.1, 8:50-9:10

Li, Mingsong............... Sat-1.1, 14:30-14:50
Li, Nengzhuo............... Sat-4.2, 15:10-15:30
Li, Ning.........coooevvinnnn. Sun-1.1, 9:30-9:50
Li, Ruifeng................. Sun-1.4, 15:30-15:50
Li, Xiaoyan................. Sun-3.4, 15:10-15:30
Li,Yang..........cooenene. Sun-1.3, 13:50-14:10
Li, Yuanhui.................. Sat-2.2, 16:30-16:50
Li, Yuncong................... Sun-2.1, 8:30-8:50
Li, Zongqi.......cocvvnnnn.. Sun-4.1, 8:50-9:10
Liang, Chenxu............. Sun-2.3, 13:50-14:10
Liang, Yangang............ Sun-3.3, 13:50-14:10
Liang, Yuru.................... Sun-2.1, 9:30-9:50
Lin, Pengda................. Sun-3.3, 14:10-14:30
Lin, Yicong.................. Sat-2.2, 15:50-16:10
Liu,Chun................... Sun-4.2, 10:30-10:50
Liu, Haitao.................. Sat-2.2, 15:30-15:50
Liu,Han..................... Sun-1.3, 14:10-14:30
Sun-3.1, 8:50-9:10

Liu, Haomiao............... Sat-4.1, 14:30-14:50
Liu, Jiaxin................... Sat-1.2, 16:10-16:30
Liu, Jintao..................... Sun-4.1, 9:30-9:50
Liu, Junhui.................. Sun-3.3, 14:30-14:50
Liu, Ligiang................ Sun-4.4, 16:10-16:30
Liu, Qing..........cooeenis Sun-1.3, 13:50-14:10
Liu, Qingyi......ocevennnnee Sun-3.1, 9:10-9:30
Liu, Sidong................. Sun-3.3, 14:30-14:50
Liu, Tianxia................. Sat-1.2, 15:10-15:30
Liu, Tianyu................. Sun-4.4, 15:10-15:30
Liu, Xin...........ooooee.n.. Sat-2.2, 17:10-17:30
Liu, Xin....oooviinennnnn. Sun-1.3, 13:30-13:50
Sat-2.2, 15:30-15:50

Liu, Xinghua................ Sat-3.2, 16:10-16:30
Sun-2.1, 9:30-9:50



Sun-4.2, 11:30-11:50

Liu, Yuanhe................ Sun-3.3, 13:50-14:10
Liu, Zheng.................. Sat-2.1, 13:30-13:50
Liu, Zhixiang............... Sat-2.2, 16:50-17:10
Lu, Gonglin................. Sat-2.1, 14:10-14:30
Lu, Qianrong............... Sat-3.1, 13:30-13:50
Luo, Yarong................. Sat-4.1, 13:30-13:50
Lv,Ruilin.................... Sat-2.2, 15:50-16:10
Lyu, Shangke............... Sun-4.3, 13:50-14:10
M

Ma, Aojia.....................5at-2.2, 15:50-16:10
Ma, Hongjun................Sat-2.2, 16:10-16:30
Ma, Xiaobing............... Sun-3.2, 10:30-10:50
Sun-3.2, 10:50-11:10
Sun-3.2, 11:10-11:30
Sun-3.2, 11:30-11:50
Sat-2.2, 15:10-15:30

Ma, XiaoyU.................. Sun-4.3, 13:50-14:10
Mao, Jizhi...................Sun-4.4, 15:50-16:10
Mao, Zehui.................. Sun-2.2, 10:30-10:50
Meng, Hongfeng............ Sat-3.1, 13:30-13:50
Meng, Xiangyu............ Sun-1.3, 14:30-14:50
Meng, Xianhe............... Sat-4.2, 16:10-16:30

Meng, Yan..................Sun-4.4, 15:10-15:30
Sun-4.2, 10:10-10:30
.Sat-2.2, 16:50-17:10
Sun-1.3, 14:10-14:30

Sun-3.1, 8:50-9:10

Meng, Zhou.................
Muy, Lingxia................

Murphey, YiLu............ Sun-2.4, 15:10-15:30
N
Ni, Yuqing.................. Sun-2.3, 14:30-14:50
P
Pan,Quan................oooiiii IL.2
Peng, Tao................... Sun-3.2, 10:50-11:10
Peng, Xiuhui............... Sun-3.4, 15:30-15:50
Q
Qi,Bing..........ooeinnil. Sat-1.2, 16:10-16:30
Qian, Cheng................ Sun-4.4, 16:10-16:30
Qiao, Jianzhong............ Sun-4.3, 13:50-14:10
Sun-4.4, 15:30-15:50
Qiao, Siwel.........coeeuvenn. Sun-2.1, 9:30-9:50
Qiao, Yaojun.................. Sun-2.1, 8:50-9:10
Qiu, Guanhua.............. Sun-3.2, 10:10-10:30
Qiu, Zhenbing................. Sun-1.1, 8:50-9:10
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R
Ren, Wenjing............... Sun-2.2, 10:10-10:30
Ren, Yi..ooooovieiinans Sun-4.2, 11:10-11:30
Ren, Zhipeng............... Sun-2.4, 15:50-16:10
Ren, Ziliang................ Sun-3.4, 15:50-16:10
S
Siegwart, Roland.............................. PL.2
Shi, Yang......ccooovviiiiiiiiiiiin, PL.4
Shan, Jiayuan............... Sun-3.3, 14:10-14:30

Sun-3.3, 14:30-14:50
Sun-3.4, 15:10-15:30

Shang, Xue.................. Sun-1.2, 11:10-11:30
Shao, Shuai................. Sun-3.3, 14:30-14:50
Shen, Chao.................. Sat-4.2,16:30-16:50
Shen, Ning.................. Sun-4.4, 15:10-15:30
Shen, Shaoping............. Sat-1.1, 13:30-13:50
Shen, Yi......coooovvvinn.. Sun-2.2, 11:30-11:50
Shen, Zhixi.................... Sun-2.1, 8:30-8:50
Shi, Ling..............o...e Sun-2.3, 14:30-14:50
Shi, Qing.........coovvvinnnnn Sun-1.1,9:10-9:30
Shi, Yangyang.............. Sun-2.4, 16:10-16:30
Shi, Yue.........ocevvennnnn. Sun-4.2, 10:30-10:50
Song, Dalei.................. Sat-2.2, 16:10-16:30
Song, Yongduan............ Sun-3.4,16:10-16:30
Song, Zhiguo............... Sat-2.2, 15:50-16:10
Sun, Bing...................... Sun-1.1, 8:30-8:50
Sun, Chong................. Sun-1.4, 15:10-15:30

Sun-1.4, 15:30-15:50
Sun, Haibin.................... Sun-3.1, 9:30-9:50
Sun, Hao..................... Sat-4.2, 17:10-17:30
Sun, Hao.................... Sun-1.2, 10:50-11:10
Sun, Junging............... Sun-1.2, 10:50-11:10

Sat-4.2, 17:10-17:30
Sun, Liang.................. Sun-1.2, 10:30-10:50
Sun, Qinglin................. Sat-4.2,17:10-17:30

Sun-1.2, 10:50-11:10
Sun, Xiaoliang................ Sun-1.1, 9:10-9:30
Sun, Zhe.................... Sun-4.3, 13:30-13:50

Sun-4.3, 14:10-14:30
Sat-3.1, 13:50-14:10

Sun,Yaqin................... Sat-1.1, 14:30-14:50
T
Tan,Dan..................... Sat-3.2, 15:30-15:50
Tan, Shujun................. Sun-1.4, 16:10-16:30



Tang, Xiong................. Sat-3.2, 16:30-16:50

Tang, Yang.................. Sun-2.3, 13:30-13:50
Tian, Yan.....................Sat-3.2, 15:30-15:50
Tian, Yaozhao............... Sat-1.2, 16:50-17:10
W

Wang, Dayi......cccoovviiiiiiiiiiiiiien, IL.5
Wan, Jing.................... Sun-4.2, 10:50-11:10
Wan, Jing................... Sun-1.4, 15:50-16:10
Wang, Chunyan............ Sun-3.3, 14:10-14:30

Sun-3.4, 15:10-15:30
Wang, Chunye................ Sun-2.1, 9:10-9:30
Wang, Cunsong............ Sun-2.2, 10:10-10:30
Wang, Jianan............... Sun-3.3, 14:10-14:30

Sun-3.4, 15:10-15:30
Wang, Jiantai............... Sun-3.2,11:10-11:30
Wang, Jing.................. Sun-4.2, 11:30-11:50

Sun-4.2, 10:10-10:30
Wang, Jinwei............... Sun-1.2, 10:30-10:50
Wang, Junlan............... Sat-4.2, 16:10-16:30
Wang, Maosong............ Sat-4.1, 14:10-14:30
Wang, Rizhong............. Sat-4.2, 16:50-17:10
Wang, Rui.................... Sat-2.2, 16:30-16:50
Wang, Shanpeng............ Sat-2.2, 15:30-15:50

Sat-1.2, 16:30-16:50
Wang, Songyan............. Sat-3.2, 15:50-16:10
Wang, Tian.................. Sun-4.3, 14:10-14:30
Wang, Ting................. Sun-2.4, 15:50-16:10
Wang, Wugui............... Sun-3.3, 13:30-13:50
Wang, Xiaolong............ Sun-1.4, 15:10-15:30

Sun-1.4, 15:30-15:50
Wang, Xiaoqian............ Sat-2.2, 16:10-16:30
Wang, Xin.................... Sat-4.2, 16:10-16:30
Wang, Xintao............... Sat-3.2, 15:50-16:10
Wang, Yantao............... Sat-4.2, 16:10-16:30
Wang, Yanyan............... Sat-2.2, 15:10-15:30

Sun-3.2, 10:30-10:50
Sun-3.2, 10:50-11:10
Sun-3.2, 11:10-11:30
Sun-3.2, 11:30-11:50

Wang, Yawen.................. Sun-3.1, 9:30-9:50
Wang, Yue...................Sat-3.2, 16:30-16:50
Wang, Yujuan............... Sat-2.1, 14:10-14:30
Wang, Zengmao............ Sun-3.4, 15:30-15:50
Wang, Zhengyang......... Sun-1.2, 11:10-11:30
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Wang, Zhenhua............ Sun-2.2, 11:30-11:50
Wei, Donghui............... Sat-2.2,16:10-16:30
Wei, Ouyang................ Sat-4.1, 13:50-14:10
Weng, Yongqi............... Sat-1.2, 15:30-15:50
Wu, Junfeng................ Sun-2.3, 14:30-14:50
Wu, Tianyi................... Sat-2.2, 15:10-15:30
Wu, Wengi......c.o.oevnnee Sat-4.1, 14:10-14:30
Wu, Xiongjun............... Sat-3.1, 13:30-13:50

Sun-1.3, 14:30-14:50
Wu, Xudong................... at-3.1, 14:10-14:30
Wu, Yuanxin................ Sat-4.1, 13:50-14:10
Wu, Zhigang............... Sun-1.4, 16:10-16:30
Wu, Zhijie.................... Sat-4.2, 16:30-16:50

X

XU,y XiMetreetetee e e eiee e e IL.4
Xi, Kun v Sun-2.4, 15:30-15:50
Xi, Yin................eeSat-2.2, 17:10-17:30
Xia, Jingping.................. Sun-3.1, 9:10-9:30
Xia, Menglei................ Sat-3.2, 16:30-16:50
Xia, Weixing................ Sat-1.1, 14:30-14:50
Xiao, Bing................... Sat-2.1, 14:30-14:50
Xie, Funing.................. Sat-2.1, 13:50-14:10

Xie, Guo...................S5un-1.3, 14:10-14:30
Sun-3.1, 8:50-9:10
Sat-3.1, 14:30-14:50
....Sun-1.3, 14:10-14:30

Sun-3.1, 8:50-9:10

Xin, Jing.................

Xing, Bowen............... Sun-3.3, 13:30-13:50
Xiong, Jiajun............... Sat-2.1, 14:30-14:50
Xu, Demin................... Sat-4.2, 16:50-17:10
Xu, Guili...................Sun-2.2, 11:10-11:30
Xu, Liandi................... Sat-4.2, 17:10-17:30
Xu, Linghui................ Sun-4.3, 14:30-14:50
Xu, Zanlin......................Sun-2.1, 8:30-8:50
Xu, Zhongxian.............. Sat-4.2, 15:50-16:10
Xue, Wenchao.............. Sun-2.3, 13:50-14:10

Sun-2.3, 14:10-14:30
Xue, Xianghong.............. Sun-3.1, 8:50-9:10

Y

Yan, Bingxin............... Sun-3.2, 11:30-11:50
Yan, Weisheng................ Sun-3.1, 8:30-8:50
Yan, Zehao.................. Sun-4.3, 14:30-14:50
Yang, Alying................... Sun-2.1, 8:50-9:10
Yang, Canjun............... Sun-4.3, 14:30-14:50



Yang, Chao.................

Sun-3.4, 16:10-16:50

Yang, Huiliao............... Sun-2.2, 10:50-11:10

Yang, Jiaao..................

Yang, Jian...................

Yang, Jing...................
Yang, Li.......oooovvnnnnnne.

...Sun-4.1, 9:10-9:30
.Sat-2.2, 17:10-17:30
Sat-2.2, 15:30-15:50
.Sat-3.1, 14:30-14:50
Sun-3.2, 10:50-11:10
Sun-3.2, 11:10-11:30
Sat-2.2, 15:10-15:30

Yang, Ling................... Sat-1.2, 15:10-15:30
Yang, Liu................... Sun-3.3, 13:30-13:50
Yang, Ting.................. Sun-1.3, 13:50-14:10
Yang, Wei..........ooeee. Sun-4.3, 14:30-14:50
Yang, YanXi.................. Sat-3.1, 14:30-14:50

Yang, Yi...ooooovoiiniennnns

.Sat-1.1, 14:10-14:30
Sat-3.1, 14:10-14:30

Yang, Yongjian............ Sun-4.4, 15:30-15:50
Yang, Yuxiao.................. Sun-1.1, 9:30-9:50
Yang, Zhongyu............ Sun-2.2, 11:10-11:30
Yao, Xiuming............... Sat-3.1, 13:50-14:10
Ye, Hefu....................Sun-3.4, 16:10-16:30
Ye,Kewel.........cooonnen. Sun-3.2, 10:30-10:50
Yi, Hui......................5un-2.2, 10:30-10:50
Yi, Jiangang................ Sun-2.4, 15:10-15:30
Yi, Yingmin................ Sun-1.3, 14:10-14:30

Sun-3.1, 8:50-9:10
You, Chunchun............. Sat-2.2,17:10-17:30
Yu, Jiaming................. Sun-1.2, 10:50-11:10
Yu, Jiangtao................. Sat-1.2, 17:10-17:30

Yu, Jintao....................
Yu, Linfan...................
Yu, Qiang....................
Yu, Wenbin.................
Yu, Xiaoping...............
Yu, Xinli......ooovenennnnn.
Yu, Yanan....................
Yu, Ziquan..................
Yu, Ziquan..................

Yuan, Ruonan..............

Zang,Nan...................

Zeng, Weijia...............
Zhang, Chunyu............

Sat-2.1, 14:30-14:50
Sun-4.3, 14:30-14:50
Sat-2.1, 13:30-13:50
Sat-1.1, 13:50-14:10
Sun-3.4,16:10-16:50
Sun-2.2, 10:30-10:50
.Sat-2.1, 13:30-13:50
Sun-1.3, 14:10-14:30
Sun-2.2, 11:10-11:30
Sun-2.3, 14:10-14:30

Sun-3.2, 10:10-10:30
Sat-1.2, 15:50-16:10

Sun-3.3, 14:30-14:50

Sun-1.2, 11:30-11:50
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Zhang, Enze................
Zhang, Haifeng............

Zhang, Huixin..............
Zhang, Jianchcun..........

Zhang, Jie....................

Zhang, Ke...................
Zhang, Lidong

Zhang, Mengrui............

.Sat-1.1, 14:10-14:30
.Sat-3.2, 16:50-17:10
Sat-3.2, 17:10-17:30
.Sat-3.2, 15:10-15:30
Sun-4.4, 15:10-15:30
...Sun-1.1, 8:50-9:10
....Sun-3.1, 9:10-9:30
Sun-4.2, 11:10-11:30
Sun-4.4, 15:50-16:10
Sat-2.2, 16:50-17:10
Sun-2.4, 15:30-15:50

Zhang, Qieshi.............. Sun-3.4, 15:50-16:10

Zhang, Qihang.............

Zhang, Wei..................

...Sun-4.1, 8:50-9:10
...Sun-1.1, 8:30-8:50

Zhang, Wenan............... Sat-4.1, 14:30-14:50
Zhang, Wenhan............ Sun-2.2, 11:30-11:50
Zhang, Xia0................. Sat-1.2, 16:30-16:50
Zhang, Youmin............. Sat-2.2, 16:50-17:10
Sun-2.2, 11:10-11:30

Sun-3.1, 8:50-9:10

Sun-1.3, 14:10-14:30

Zhang, Zhen............... Sun-1.4, 15:10-15:30
Zhang, Zhuo................... Sun-1.1, 9:10-9:30
Sun-3.1, 8:30-8:50

Zhao, Dong................. Sun-2.2, 10:10-10:30
Zhao, Enjiao................ Sun-1.2, 11:10-11:30
Zhao, Guojing.............. Sun-3.2,10:10-10:30
Zhao, Hongbo.............. Sun-1.3, 14:30-14:50
Zhao, Lei.................... Sun-4.4, 15:30-15:50

Zhao,Lin....................

Sun-1.2, 10:10-10:30
Sat-1.2, 16:10-16:30

Zhao, Xinyi................. Sun-1.2, 11:30-11:50
Zhao, Yiding................ Sat-3.2, 15:10-15:30
Zhao, Yongwu............... Sat-3.1, 13:30-13:50
Zhao, Yu...................Sun-3.2, 11:10-11:30
Zhao, Yuxin................. Sun-1.2, 11:10-11:30
Zhao, Zhiliang............. Sun-2.3, 14:10-14:30
Zhao, Ziyu.................. Sun-4.4, 15:50-16:10

Sat-2.2, 16:50-17:10
Zheng, Shigiang........... Sun-2.4, 16:10-16:30
Zhong, Xifeng................ Sun-4.1, 9:10-9:30
Zhou, Changsheng.........Sun-4.4, 15:30-15:50
Zhou, Peng................... Sat-3.1, 14:10-14:30
Zhou, Ruifeng.............. Sun-2.2, 11:10-11:30



Zhou, Yuan................. Sun-4.3, 14:10-14:30
Zhou, Zhao...................Sun-2.1, 8:50-9:10

Zhu, Guangwei............. Sat-3.2, 15:30-15:50
Zhu, Yukai.................. Sun-4.3, 13:50-14:10

Sun-4.4, 15:30-15:50
Zhu, Zhanxia............... Sun-1.4, 15:10-15:30
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