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BEME (—) . Stabilisation in Distribution of Periodic Hybrid

Systems by Discrete—time State Feedback Control

REA: BEER (EEStrathclyde X1 )

#@Z=: Periodic hybrid stochastic differential equations (SDEs) have been widely used to model
systems in many branches of science and industry which are subject to the following natural
phenomena: (a) uncertainty and environmental noise, (b) abrupt changes in their structure and
parameters, (c) periodicity.  In many situations, it is inappropriate to study whether the solutions of
periodic hybrid SDEs will converge to an equilibrium state (say, 0 or the trivial solution)  but more
appropriate to discuss whether the probability distributions of the solutions will converge to a stationary
distribution, known as stability in distribution. Given a periodic hybrid SDE, which is not stable in
distribution, can we design a periodic feedback control in the drift term based on state observations at
discrete times so that the controlled SDE becomes stable in distribution? We will refer to this problem
as stabilisation in distribution by periodic feedback control. There is little known on this problem so far.
This paper initiates the study in this direction. The talk is based on the joint paper: Liu, Z., Hu, J. and
Mao, X., Stabilisation in distribution of periodic hybrid systems by discrete—time state feedback control,
SIAM J. Control Optim. 63(2) (2025), 1243-1266.

TAEN: EFEREREFRRBAFHZSRIFHR. BTEERFS (WHR=EXKFKR) k. t
2 “WIDIHEZEER" M “REXEFARTDHR" REE. HEEFRNSHENREENBIZEFITENER,
EZTEME T ARENORRK, ZERSHFE. ERENST, BIAKEETE, EXENRFZLESE,
RET RILETESKI, REFHE, WIZRA. flll, MRERESETRENIERE, WERRERERT
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IREWE (=) . Remote State Estimation Under Transmission

Power Constraints

BREA: EFHE (EEBrunel kg )

&= In this presentation, we talk about the remote state estimation problem with noisy wireless
communication channels, where the total transmission power constraint becomes a concern. Utilizing
the ultimately bounded filtering method, we devise a state estimator that accounts for the combined
effect of probabilistic bit flips and transmission power allocation on estimation performance. Moreover,
the task of co—designing the transmission power allocation scheme and estimator gains is modeled as
an optimization problem, which is then addressed through a two—step optimization strategy. Numerical
simulation examples are provided to demonstrate the effectiveness of the proposed co—design
approach.

MAEN: IEEE©CFBrunel Universityi#fE#d%, EUMEIERRL, BUMNRIZE5ZARRRkL, |[EEE Fellow,
International Journal of Systems Science=®4, Neurocomputing4. SERNF=HIEIC. VEEI . &
WEBFFHEMAR, ESCIHY LRREMREX tERR. MENSE+"MERFRTIMNOER. BIREIRE.
REREEABMURIBIUMPEER . REXFERRAFEAS . BEXFERFER.
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BE®E (=) : Distributed Coordination Control of Multi-agent

Systems under Intermittent Sampling and Communication

BEA: BB GRAFTSwinburne TV A4S )

f@%: Sampling and communication are both crucial for coordination in multi-agent systems
(MASs), with sampling capturing raw data from the environment for control decision making, and
communication ensuring the data is shared effectively for synchronized and informed control
decisions across agents. However, practical MASs often operate in environments where
continuous and synchronous data samplings and exchanges are impractical, necessitating
strategies that can handle intermittent sampling and communication constraints. This Keynote
Speech will provide a comprehensive survey of recent advances in distributed coordination control
of MASs under intermittent sampling and communication, focusing on both foundational principles
and state—of-the—art techniques. After introducing fundamentals, such as communication
topologies, agent dynamics, control laws, and typical coordination objectives, the distinctions
between sampling and communication are elaborated, exploring deterministic versus random,
synchronous versus asynchronous, and instantaneous versus sequential scenarios. A detailed
review of emerging trends and techniques is then presented, covering time-triggered,
event-triggered, communication—protocol-based, and denial-of-service-resilient coordination
control. These techniques are analyzed across various attack models, including those based on
data loss, sampled data, time constraints, and topology switching. By synthesizing these
developments, this survey aims to equip researchers and practitioners with a clearer understanding

of current challenges and methodologies, concluding with insights into promising future directions.
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PMABN: HiBdREIFE (Professor Qing-Long Han) , Member of the Academia Europaea ( The
Academy of Europe) (BEXMEIZRRT ) , |IEEE Fellow (BBSEBEFIi2Ifthest) , IFAC Fellow ( BfR
BaiiEHEBREa4t ) , HonlEAust Fellow (BARIT TRIThEREST), CAA Fellow (FEEZHHESLS
T) , MARAFII B/RA Swinburne University of Technology (B AR AZ)BIRKFIALZEIE. 1997
FIRFHEEBTAZTIBMCEWIKBIELZEN, 1997F98 E1998F 128 EZEUniversité de Poitiers
NEELEHE, 1999%F18ZFE2001E88EEESouthern lllinois University{EH3BIE#E, 2001£908=E
20145128 XA Central Queensland UniversityfFS&iHID. BH8I%. BUS(HE)EETHIR, 200743
BZE20145128F8AF)IECentral Queensland UniversitySS¥ B 2PRIZK (ARSEIHE ) . HiESMBIL
RERZEMARPOEE. 2015F1BE2016F4BERAFIILGriffith University{E#iE (#EE) . REEEEIER
K (R ) . ANi%Clarivate (formerly Thomson Reuters ) TRRiITENFAMUE ‘SHSIRSER" . F3%
20244F|EEELLE - kB/REM#HI (IEEE Dr.—Ing. Eugene Mittelmann Achievement Award ) , 20245
EEMELSRERFR (M), 2021FEEBAR - #9932 (Norbert Wiener Award) , 20215FEEM. A.
Sargent Medal. 3%20195FR2020FRAFITWRHFALSMHHR ( (RARLAR) iFE) , ETESITEN
ERTMNSZFHFEAZ— (Australia’ s Top 5 Lifetime Achievers (Research Superstars) in the discipline
area of Engineering and Computer Science in The Australian’ s Research Magazine ) . k1820224,
2020 R2019EIEEER % . ASE4lic3SAndrew P. SageR{Fig¥ (Best Transactions Paper
Award) , 20214EIEEE/CAA Journal of Automatica Sinica #E{A%s - #gLEZIRYE (Norbert Wiener
Review Award) , 20205|EEET BB FZLIEEE Transactions on Industrial InformaticsZAHIEX 3R
(Outstanding Paper Award). SE{EIEEETIBFEENEFHREERMBEZSER (2014-2017) ,
IEEE Transactions on Industrial Informaticsi@=4% ( Co—-Editor-in—Chief) . BRIB{EIEEE/CAA
Journal of Automatica Sinicaz®4&(Editor-in—Chief), IEMEFIMSIRIEERE .
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#ETH (M) . Collaborative Control for Multi-agent Systems

BEA: Al (RAFT Adelaide k5% )

2. The key features of Multi-agent Systems (MAS) are communication, coordination, and
collaboration, by which the agents can achieve a common (and possibly difficult) goal in a more
effective and efficient way. Three main topics within the realm of MAS are consensus, flocking and
formation control. Cooperating processes often require agents to reach a consensus, which is the
fundamental problem in MAS. Flocking (or swarming) is a self-organizing behavior originated from
small-size animals with lower intelligence, which enables the emergence of swarm intelligence to
improve the whole system survivability and competitiveness. Formation control generally aims to drive
the agents to achieve a desired formation, scalable and/or changeable. In this talk, modeling analysis
and design of a variety of distributed schemes for consensus and formation control are introduced.
Simulations and experimental examples are provided to demonstrate the potential of the proposed new
design techniques.

MAEN: AMIAERAFTIIEREAEBSENMITEEREUE, BRIBEERTARFIRES A
“PERSEAALHVELE. HNARNEBLERASEIRECREETEESNRARS. ERYBRATNSER
HREFEFHNE. BRESHNERRRNEIE2024 [EEERSZ. ASEHIiE%S (SMCS) MARIERR - 44993510
20237KHRSR, 2024EfR TR SEARRRE (IETI) MARNEERZERM20234A18 - FINE/RESRME,
2022;BAFT T2IMHMEMMA SargentZE, 2019-2024 (BAFTHFRIFEEC) (The AUSTRALIAN
Research Review ) iP&MILSRFHMBBERMFENAFEAY, 2020M@BFREBAFNRHAHE, LIR201842
M KER AR EIR ., EBIB(EIEEE Transactions on CyberneticsE4%. |IEEE Access&%4mig, FHiE
fElEEE SMCSZ&WHIM. MRIEEE. RETEZAZS (IET) . MAMITIRITHS (IEAust) IFERDD
< (CAA) 2%, E2EUNEIF R (Academy of Europe ) Bzt
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BREEE (R) : Onthe L évy Weierstrass bridges

REA: BEIB (Reksyus)

BE: Let L= {L(t),! 20} be a L é vy process with some suitable conditions. In this talk we define
the L é vy —Wesierstrass bridge as follows 7, (t)= Y a"L({b"#}), t€[0,1] and obtain some properties,
n=0
wherea a€(0,1),6€{2,3,--},and {x} denotes the fractional part of x>0.

TAEN: DEBIB. REXF2RHE. BTESIH, 1995-2002FFEAFAELENAF B, REFELTE
iz, ARGRZENOWTREBXEE. TRFHERBANFZESH LTESRARZREMPRIE, KFRSCHL
RiEX 15085

REEE (7X) . BERNODRBRENEEEFSREET

BREA: BEM CGPTasus)

WE: B RN RERLINKERFABNERE. AN, SJAINBLEREBRARKFEEBRBRREESFLE,
Z2USHTENERMEEIGRANE . BT ZIHRXEFBIRPROEEAMEILYE, FHRREITEEEHR
BHEFECHE, SHRE—LEHFZBETREE LNBEANIENETEYE, FEENKE T —REERME
RSB At — LN TR,

TAEN: BHEY, HIIAFEREEBHE, NEHEPKIFE . EXERFEFRBF IRV, 8
Caterpillar ATSHRFLRET. TREFEANFESHAER. BLHE. MABoIRA. TISHPEEHISREAS
8. MAEEEREKER, FEBMUFSADPRLEEREIE(E, EHBICTESHMERFEMBIK, BEIEEE
TNNLS, TSMC: Systems, TIMCEFER/MNETIHR. SRIMIERPIES—FR. ZFR. BaFIRRES—F
R, BaELMBENSIIR. HIEBATHNREASSTRE,
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B&EEE () . Memory—-Event-Triggered Tracking Control

for Intelligent Vehicle Transportation Systems

BEA: BN (=HTREAS)

@2 Vehicle queue tracking control is a key technology in intelligent transportation systems (ITS)
and autonomous driving, aiming to coordinate multiple vehicles at close, stable, and safe distances. As
the queue size increases and communication networks are used, two main challenges arise. First,
relying only on position and velocity makes it hard to respond quickly and accurately to the acceleration
changes of the front vehicle, which can reduce stability and safety. Second, frequent data exchange
through wireless networks creates heavy communication loads, leading to congestion, delays, or data
loss that affect control performance. To solve these problems, this study includes the acceleration of
the front vehicle in the expected distance model to improve tracking accuracy. A new adaptive
memory—based event-triggered mechanism (METM) is also proposed, which uses historical
information and adjusts the triggering threshold to reduce communication demands. Based on this
METM, a distributed controller is designed, and the uniform ultimate bounded (UUB) stability of the

closed-loop system is proven using Lyapunov theory and linear matrix inequalities (LMIs).

MAEN: B, B8, BXESIH, 158 ‘SEIR FATLA, [EEEBR&<R. |[EEE PES ¥#t®R
MEMBEARAZERLEE, K2023FETHERNERAR=ER (BANEE) . HREEARHOE: RNEEH
RESTSEE, BB HSEs, SREENNNLSE . EREREAESH ETA2MN, SRR
B4I; RRFANLEN100RE, HPSHKSIEN20RE, ARIEN1E, UE—HBEFEEIEEECH LER
3055, 1EIEIRBIEEE Systems Council MUEH2022FERFEICI; NE2023FHBEAZ RGN ‘&
BRAU2% TR FERIBE,
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&R (J\) : Hierarchical control of nonholonomic wheeled

mobile robot based on atan3

REA: REEZR (RaXFHE)

f#@=: A unified controller of trajectory tracking and set—point regulation/stabilization of
nonholonomic wheeled mobile robots is designed by using the hierarchical idea popular in unmanned
aerial vehicles. As preliminary, a smooth function for solving the argument of a rotating vector is
obtained by switching between discontinuous functions, which motivates the definition of a novel
function atan3. The hierarchical control is introduced to wheeled mobile robot, which includes of attitude
planner based on atan3, nominal full-actuated position control, and planner—based attitude control,
such that the exponential stability of the closed—loop system is achieved. It is easy to be extended to the
control of WMR with unknown parameters and disturbances. The simulation results demonstrate the

efficiency of the control scheme and the necessity of introducing function atan3.

PTAEN: RER, WEREHR(CR), BTESIT. F003FHEIFBEARREEZSEHIC T WIS, T
2005 FRIbAREHIRBIC SR TREW, IREETFM. HREEFERINNIELERRRZE, RESE, NIWAR
ZEXTANARZGNEH . ERHBICERRRSIATI (IEEE Transactions on Automatic Control) 1 { Automatica ) %
FLN22 B4R L2805, AEEREREANFESH FIRE4R, REBREANER - SLKON 2T E
ERBMFEGER \IFRERIUFEFEER, UREFREEHER WREEAFEHITETLA, RELREHDE
ANIEHE IZRE NS ZRFLRE SCH TIEERED.
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