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Self-Organizing Mobility Lab (SOMLab)

International Frontier Academic Forum of Jiangsu Provincial
Scientific Research Center of Applied Mathematics

Convergence of Adaptive MPC
2026, May 15, Friday 8:40 AM-9:25 AM
FREAENEIRE S S IR SIRET

FiH# A / Speaker

Lei Guo received his Bachelor's degree in Mathematics from Shandong University in 1982 and his Ph.D. in Control
Theory from the Chinese Academy of Sciences (CAS) in 1987. He is currently a professor at the Academy of
Mathematics and Systems Science, CAS, and serves as the director of the National Center for Mathematics and
Interdisciplinary Sciences, CAS. He is a Fellow of IEEE, a Member of CAS, a Fellow of The World Academy of Sciences
(TWAS), a Foreign Member of the Royal Swedish Academy of Engineering Sciences, and a Fellow of IFAC. He was
awarded the IFAC Congress Young Author Prize in 1993, the IFAC Outstanding Service Award in 2011, an honorary
doctorate from the Royal Institute of Technology (KTH, Sweden) in 2014, and the Hendrik W. Bode Lecture Prize
from the IEEE Control Systems Society (CSS) in 2019. He has served as President of the Asian Control Association
(ACA), President of the China Society for Industrial and Applied Mathematics (CSIAM), General Co-Chair of the 48th
IEEE CDC, and Distinguished Lecturer of both IFAC and IEEE-CSS. His research interests include stochastic systems,
system identification, machine adaptive control, adaptiv, adaptive game theory, control of uncertain nonlinear
systems, feedback capability, multi-agent systems, and game-based control systems.

2P, 1982FEENFINFRKRFHFR, 1982FEF1987FEHERFERAFARI FHRAABGEMTIIE LM, 1987FF1989FERAFIIE
VARZFINEBELERR. 199262 BFPEREFREISHAARTR, SEPERIFRERARFRARKAMAK. AERZREFIEFHESRSCEEE(E. P
EfFRAFZESEZAE AR ERIKEFR. 2001 FXiEIPERFRERL, 2002F8iELBARESREFE (TWAS) Bit, IEEE Fellow, IFAC
Fellow, IniERTIERIFRIMERLT. 2010FEESERERZFRERUFESREFHOCERE, MIEPERIFERERREAREEE. PERZE
RFARREER. PERIFRFEBEEEIRR. S3X19934F IFAC tHRKESSFFEEHR, 20115F3K IFAC KRS 2018FRBEERBES
2548. 2019£F3K |IEEE iS5 RHAF S Hendrik W. Bode Lecture Prize, 2024£E3REMiEIl&AE R E, PE+AKRESE. SBEFRAL
SFEHFEEE. HESHFHERR, FESFLNRE. PFERFRBARZR. BEREARERSFEFERMSFE, WEEEM=EEDSERE.
PETIVSMNBAHFSERR. FEHNFSIESK. PEBICFESEIESIK,. 5548/F IEEE CDC XFEEfE. F8REFRITISMAMFEXREE
&, F5RIB{EIEEE CSS #1 IFAC Distinguished Lecturer, EEfARAM: MEINRSE. RFEHHI. =523, BENES]. BEERMNIER. BiEMN
B87Fie. AREIEELIERFIEH. RiRGEHD. SERIBRE. BEFEFRIZSHRSR.

RAaE7 / Abstract

We will discuss the convergence of an adaptive model predictive control (MPC) algorithm for discrete-time linear stochastic systems with
unknown parameters. The proposed adaptive MPC is designed by solving a finite horizon constrained linear-quadratic optimal control
problem of online estimated models, which are built on the weighted least-squares (WLS) estimates modified by both the random
regularization and attenuating excitation methods introduced earlier in stochastic adaptive control. By using the Markov chain ergodic theory,
it is shown that the adaptive MPC performance will converge asymptotically to the ergodic MPC performance with known parameters.

FiFA / Host

Guanrong Chen received his Master’ s degree in Computational Mathematics from Sun Yat-sen University in
Guangzhou in 1981, and his Ph.D. in Applied Mathematics from Texas A&M University in the United States in 1987.
Subsequently, he served on the faculty at Rice University and the University of Houston. Since 2000, he has held the
position of Chair Professor at the City University of Hong Kong, where he continues to serve to this day. Professor
Chen was elected an IEEE Fellow in 1997; he received the Second Prize of the National Natural Science Award in 2008,
2012, and 2016, respectively. In 2011, he was awarded an honorary doctorate by Saint Petersburg State University in
Russia and the Euler Gold Medal by the Euler Foundation of Russia. In 2014, he received an honorary doctorate from
the University of Normandy in France and was elected a Member of the Academia Europaea. In 2015, he was elected a
Member of the European Academy of Engineering and a Member of The World Academy of Sciences (TWAS).

PFRRREEE, 1981 F£F T MAPUXFRITRHFMEF M, 1987 FFEESRIFIRIAXFRMABMFETF M. EIEEEHTEEKE
SrEMRKS. 2000 FERES, IBIEFEBMHAFHEZRIR. WRHEUE 1997 F458IEEE 1, 5BRFF 2008 £, 2012 £, 2016 FEEFRKER
BAARIFR-FR, 2011 §F, REPHERBERUXRFZFREELF . BEHRUEBEESENERRS, 2014 F, REEESRAXFREGET
FL, HIEEMNEFERBRRT, 2015 £, SN TIERRT. HAERZFR (TWAS) kL.
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Self-Organizing Mobility Lab (SOMLab)

International Frontier Academic Forum of Jiangsu Provincial
Scientific Research Center of Applied Mathematics

Modeling, Estimation, and Control of Social Opinion Systems
2026, May 15, Friday 9:25 AM-10:10 AM
FEXFNARIRXGESKERSIRSET

FiH A / Speaker

Karl H. Johansson is Swedish Research Council Distinguished Professor in Electrical Engineering and Computer
Science at KTH Royal Institute of Technology, and Founding Director of Digital Futures. He holds an MSc in Electrical
Engineering and a PhD in Automatic Control from Lund University, with visiting positions at UC Berkeley, Caltech and
other institutions. His research focuses on networked control systems and cyber-physical systems, applied in
transportation, energy, and automation networks. For his contributions, he has received numerous best paper awards
and honors from IEEE, IFAC and others, including Distinguished Professor (Swedish Research Council), Wallenberg
Scholar, Future Research Leader, IFAC Young Author Prize and IEEE CSS Hendrik W. Bode Lecture Prize. He has served as
President of the European Control Association, IEEE CSS Vice President, on editorial boards of key journals and the
Swedish Scientific Council for Natural Sciences and Engineering Sciences, and is Fellow of IEEE and the Royal Swedish

Academy of Engineering Sciences.

Karl H. Johansson I{FiR I ERETFR (KTH) BFIESITENRZEGERGHEARZERESALEE, FIHEESEFEREHAREREIRA.
L FIEEXZ R RREBSIEMLTFEUS Eum"ﬂ%llﬁzlki@:tahm, SEMMHARZEZASEE. BT ZEESENEIEELREE. HRRARE
EMEBUIEHIRFESERYERS, WRkRMNBFRE. s lEREMAMERE., BEFEATE, 5:3K IEEE. EfFBEHEASS (IFAC)
FMEMENZSIRRELCXRERES, 8iF: THARZRESRLEIE. WallenbergZE . KERFRWEAY. IFAC EF{EHI. IEEE CSS
Hendrik W. Bode Lecturei®Z, fiB{EEXMiZRItIE (EUCA) E£[E. IEEE IZREFRES (CSS) RIERE, ZEFSHRMENRETIREZS, #H

(IR FIREBAARESE S TIERISFEES. MAIEEE Fellow, IRBERTIERIZFRRLT.

RAS@E7T / Abstract

Cyber-physical-social systems are increasingly shaped by the interplay between network structure, human behavior, and algorithmic decision-
making. In this context, social opinion systems provide a ramework for understanding how individual beliefs evolve through interactions and how
collective outcomes emerge. This talk addresses recent advances in the modeling, estimation, and control of such systems, with a focus on
stochastic network interactions, influence mechanisms, and distributed inference. We will present mathematical models of opinion dynamics
mainly focusing on the classical Friedkin -Johnsen model. By leveraging tools from concentration inequalities and random graph theory, we
establish high-probability guarantees that relate microscopic interaction rules to macroscopic opinion patterns such as consensus, polarization, and
clustering. We will further explore how estimation and control can be exerted in opinion networks. In particular, we introduce distributed
estimation mechanisms that allow agents to infer latent quantities such as social power using only local interactions. Finally, we discuss
optimization frameworks for strategic intervention, where external agents modify network connectivity to maximize long-term influence,

represented by social power. The results stem from ongoing work with collaborators at KTH and elsewhere.

FiFA / Host

Alessandro Astolfi is a Fellow of the IEEE, IFAC, and IET, and a Member of Academia Europaea. He received his PhD
degree in Electronic Engineering from the University of Rome in 1991. In 1992, he joined ETH Zurich, where he obtained an
M.Sc. in Information Theory and a Ph.D. with Medal of Honor in 1995. He was also awarded a Ph.D. from the University of
Rome in 1996. Since 1996, he has been with the Department of Electrical and Electronic Engineering at Imperial College
London, where he is full Professor of Imperial College and KAUST and distinguist scientist of Jiangsu Provincial Applied
Mathematics center. From 2010 to 2022, he served as Head of the Control and Power Group at Imperial College. He has
received several major awards, including the IEEE CSS A. Ruberti Young Researcher Prize, the IEEE CSS George S. Axelby
Outstanding Paper Award, the Automatica Best Paper Award, and the IEEE TCST Outstanding Paper Award. Prof. Astolfi
has served in many leading editorial and professional roles, including Editor-in-Chief of European Journal of Control and o
IEEE Transactions on Automatic Control. He also served as Chair of the IEEE CSS Conference Editorial Board from 2010 to 2017 and is currently Vice
Chair of the IFAC Technical Board.

Alessandro Astolfi /JIEEE Fellow, IFAC Fellow, IET Fellow, BXiff1FBxizt. EXFIRASIERKRLT. 1991 £, MFSIKFIAE
FIEETZRM, 1992 FHABDRMKIPETFRFE, 1995 FRGEERIBICHLIZNM, HRREREFIF IR, 1996 FBERTIXFET
Fi. 1996 FR(FFRFEHFTEETIZBSSBFIRER, MEFEETZER & KAUST2ER#IE, RIHEEILHEMBHFERISIEEESR.
2010-2022 £F, B(EFEIE T 3 Control and Power BIPARRE A, {WIFASIREFEEF RIZIE, @HE: IEEE CSS A. Ruberti Young
Researcher Prize, IEEE CSS George S. Axelby Outstanding Paper Award, the Automatica Best Paper Award | 3z IEEE TCST
Outstanding Paper Award, Alessandro Astolfi #iZ{<HIIB(EZIRINRHITI SFEAREBLLHEERISS, European Journal of Control 5 2018-
2025 IEEE TACESR; 2010 = 2017 F1B{E IEEE FFIRAFESNERSER, MEEFBEHIRSSRAZRSEIER.
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Self-Organizing Mobility Lab (SOMLab)

International Frontier Academic Forum of Jiangsu Provincial
Scientific Research Center of Applied Mathematics

Optimal Filtering for Linear and Nonlinear Systems
2026, May 15, Friday 10:40 AM-11:20 AM

FREASAEHRRSS AR SIRET

FiH A / Speaker

Alessandro Astolfi is a Fellow of the IEEE, IFAC, and IET, and a Member of Academia Europaea. He received his PhD

degree in Electronic Engineering from the University of Rome in 1991. In 1992, he joined ETH Zurich, where he obtained
an M.Sc. in Information Theory and a Ph.D. with Medal of Honor in 1995. He was also awarded a Ph.D. from the University
of Rome in 1996. Since 1996, he has been with the Department of Electrical and Electronic Engineering at Imperial College
London, where he is full Professor of Imperial College and KAUST and distinguist scientist of Jiangsu Provincial Applied

Mathematics center. From 2010 to 2022, he served as Head of the Control and Power Group at Imperial College. He has

S received several major awards, including the IEEE CSS A. Ruberti Young Researcher Prize, the IEEE CSS George S. Axelby
| | . Outstanding Paper Award, the Automatica Best Paper Award, and the IEEE TCST Outstanding Paper Award. Prof. Astolfi

. has served in many leading editorial and professional roles, including Editor-in-Chief of European Journal of Control and

IEEE Transactions on Automatlc Control. He also served as Chair of the IEEE CSS Conference Editorial Board from 2010 to 2017 and is currently Vice
Chair of the IFAC Technical Board.

Alessandro Astolfi FJIEEE Fellow, IFAC Fellow, IET Fellow, EXMFlZERRLT. SXFIEASIERRT., 1991 &, {1FBIKKER
BFITEETFEM. 1992 FHADRBERFIBTFHFES, 1995 FEGERIBICHTZM, FRFREREFIFAL, 1996 FBRERSSKFE
X6, 1996 FRENFEHFTEETERBSSBFIER, MEFEETZEKR & KAUST2ERHIE, RIHBEIHENBRHZERCISIER
F3x., 2010-2022 £, BEFEIEI MR Control and Power BFIPASASR A . EFRSINEFEEFZ AN, &F5: IEEE CSS A. Ruberti
Young Researcher Prize, IEEE CSS George S. Axelby Outstanding Paper Award, the Automatica Best Paper Award | 5% IEEE
TCST Outstanding Paper Award, Alessandro Astolfi 2{iZ{<HIIB(EZIRTRREIFI S FEARHLLAEESS, European Journal of Control

5 2018-2025 IEEE TACESR; 2010 = 2017 £FiB{F IEEE iIZFRAEZLS/NEREZLER, MIEEIRBIEFHIXSESEAZTRERIERE.

AEE / Abstract

The steady-state optimal filtering problem for linear systems is revisited with the objective of establishing further insights on the structure
of the underlying solution. It is shown that, in addition to the invariance property of a suitably defined hyperplane, the optimal filter is related
to a triangularizing change of coordinates for certain Hamiltonian dynamics associated to the filtering problem. The implication of the above
observation is twofold. First, the novel interpretation admits a conceptually straightforward counterpart in the nonlinear setting in terms of
invariant distributions. The latter then permit the design of steady state optimal filters for nonlinear systems that only rely upon the solutions
of linear partial differential equations, the solution of which is independent from the specific time history of the measured output. The
conditions may be further leveraged to determine a polynomial algebraic equation, which characterizes the solution of the filtering problem

and which is expressed in the entries of the optimal filter gain alone, hence circumventing the need for solving the underlying Riccati equation.

FiFA / Host

Xinghuo Yu is a Distinguished Professor and an Associate Deputy Vice-Chancellorat Royal Melbourne Institute
of Technology (RMIT University), Melbourne,Australia. He is a Fellow of the Australian Academy of Science, an
Honorary Fellow of The Institution of Engineers Australia, and a Fellow of the IEEE, Australian Computer Society,
and Australian Institute of Company Directors. Hewas the President of IEEE Industrial Electronics Society in 2018
and 2019. Hismain research areas include control systems, intelligent and complex systems, artificial intelligence

and machine learning, and power and energy systems.

SEXNUERAFTERRFEFRETKAE (RMIT University) ARHE#IE. BIRIKEIE, (h2RAFIERIS5RRE
T. BRAETIEREEFREST, LR IEEE, BXFHENZESHNRXFEAREFRIDESS L. 201852019
fF, 248 IEEE TR FZESERE. HEEBRRLSRSIEEHRS. 5S8R E%R. ATHESHNSRES, UK
BHSERE.
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Self-Organizing Mobility Lab (SOMLab)

International Frontier Academic Forum of Jiangsu Provincial
Scientific Research Center of Applied Mathematics

Can Simple Controllers Achieve Robust Prescribed Performance for Uncertain Nonlinear Systems?
2026, May 15, Friday 11:20 AM-12:00 PM

FEAARFAEARRGEREXERET

Fi# A / Speaker

George A. Rovithakis is currently a Professor and Director of the Automation and Robotics Laboratory in the
Department of Electrical and Computer Engineering at Aristotle University of Thessaloniki. His research interests
include nonlinear control, robust adaptive control, prescribed performance control, robot control, and control-
identification of uncertain systems using neural networks. He has authored or co-authored three books and over
190 papers published in scientific journals, conference proceedings, and book chapters. He is ranked among the top
2% of researchers worldwide by Stanford University, based on the impact of his published work. His research on
trajectory-oriented prescribed performance guarantees—such as maximum overshoot, minimum convergence rate,
and maximum steady-state error—in nonlinear closed-loop systems with uncertain dynamics led to the
development of the Prescribed Performance Control (PPC) methodology. He currently serves as an Associate Editor
for the IEEE Transactions on Automatic Control and has previously served as an Associate Editor for the IEEE Trans.

on Neural Networks and the IEEE Trans on Control Systems Technology. Additionally, he has been a member of the IEEE Control Systems Society
Conference Editorial Board and the European Control Association (EUCA) Conference Editorial Board. Dr. Rovithakis is a member of the Technical
Chamber of Greece, an elected member of EUCA, and a former Chair of the IEEE Greece Section Control Systems Chapter.

George A. Rovithakis I{FITFRETZEXFESS5IHEINIERZE, FHEEEIMCSNSRASCIEET(E, HARNBEEIEESEES, &
EEERIEE. FugiEeeizhEl. N=SAES, LIRFIBAHRZMNENAHERFAHTIEHEHISHHE, (MERENSE 3 8fE(E, HERIZFHIT. &iE
NEMPEEPPRAEFIEN 190 RiE. IRIBEESAFRERITINS, iEHMEREXFEIIANLZEKE 2% ARARRBRE, XFIEEERARRAEAT
ENS TFRMESHEEFNS EREFRIERNFR—ONRAKERAE. RVIEEZRNRXIESIREIE 7iigEeeiEsl (Prescribed Performance
Control, PPC) AHiZBI%& . {tHIB{EIEEE Transactions on Automatica ControlfgZx, Z{FIEEE Transactions on Neural Networks#IIEEE
Transactions on Control Systems Technology El4sig. Ibyh, {iEEHE(E IEEE iZFIRRFEESSWNRBZRISHEMNZFINSE (EUCA) &Y
HIBER SRR, Rovithakis HTERREBAFESESR. EUCA HikSR, HEE(T IEEE FRESSIESHRRASESERE.

RAS@E7T / Abstract

Traditionally, in control systems design, the stability of the closed-loop system, robustness against modeling imperfections and external
disturbances, and performance metrics such as maximum overshoot, convergence rate, and steady-state accuracy are studied separately.
Achieving desired performance is often done through a trial-and-error process in selecting control elements. Additionally, controller simplicity
is a crucial requirement in real-world applications, as it typically enables easier monitoring, troubleshooting, and predictable system behavior.
Autonomous systems, however, exhibit complex nonlinear and uncertain dynamics and operate across diverse environments. Can we design
simple controllers that simultaneously ensure robust and prescribed performance? Join this lecture to explore these questions.

Changyun Wen received his B.Eng from Xi’ an Jiaotong University, China in July 1983 and Ph.D from the University
of Newcastle, Australia in Feb 1990. From August 1989 to August 1991, he was a Research Associate and then
Postdoctoral Fellow at the University of Adelaide, Australia. He is presently a Full Professor at Nanyang Technological
University, Singapore. He is a Fellow of IEEE, was a Member of the IEEE Fellow Committee from Jan 2011 to Dec 2013
and a Distinguished Lecturer of IEEE Control Systems Society from Feb 2010 to Feb 2013. He is also a Fellow of the
Academy of Engineering, Singapore. He is the Editor-in-Chief of IEEE Transactions on Industrial Cyber-Physical
Systems, a co-Editor-in-Chief of IEEE Transactions on Industrial Electronics (from July 2020), an Associate Editor of
Automatica (from Feb 2006) and the Executive Editor-in-Chief of Journal of Control and Decision. He also served as an
Associate Editor of IEEE Transactions on Automatic Control from 2000 to 2002, IEEE Transactions on Industrial
Electronics (from May 2013 to Jan 2020) and IEEE Control Systems Magazine from 2009 to 2019, respectively. He has
been actively involved in organizing international conferences playing the roles of General Chair, General Co-Chair,
Technical Program Committee Chair, Program Committee Member, General Advisor, Publicity Chair and so on. He was

the recipient of a number of awards, including the IES Prestigious Engineering Achievement Award from the Institution of Engineers,
Singapore in 2005, and Best Paper Award of IEEE Transactions on Industrial Electronics in 2017.

BEEF1983F7HERERTRERFREIEELTEM, HF1990F2BEEAFITARHI/RASEIREGHETEM. 1989F8HFE199158H,
{5 BERXFERERZIBTR-IEBELERRR. IMEHRMEREFEIXRFIERIE, = IEEE Fellow, BF2011F1HE2013512
BiB{E IEEE Fellow ZREFER, HF2010E28FE2013£2518/F IEEE iSHRFFEARBiHIT. (tRANBEHMETERERELT. {E IEEE
Transactions on Industrial Cyber-Physical Systems £ 4g. IEEE Transactions on Industrial Electronics Bx& ¥ 4% (B2020&FE78ie) .
Automatica Bl9mig (BH20065E28#) , LAM Journal of Control and Decision 117 £ 4. {thiA= 4 53B{E IEEE Transactions on
Automatic Control Bl4mig (2000820024 ) . IEEE Transactions on Industrial Electronics Bl9giE (2013FE58%2020F18) , LUK
IEEE Control Systems Magazine El4R58 (20098 % E2019£) . RIKHIFRIRSSEIFSINHNABARIE, BIEEXRESERE. HRAXKSERE. BEARE
FERESERE. EFRERESER. K|HN. EEEFEFINSE.
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