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Adaptive Backstepping Control of Nonlinear Uncertain Systems with
Quantized States

#KZ= (Nanyang Technological University)

Abstract

In this talk, how to stabilize a class of uncertain nonlinear systems with quantized states is
presented. All states in the system are quantized by a static bounded quantizer, including
uniform quantizer, hysteresis-uniform quantizer and logarithmic uniform quantizer as examples.
An adaptive backstepping-based control algorithm which can handle discontinuity resulted from
the state quantization is developed. Besides showing global boundedness of all the signals in the
closed loop system, a stabilization error performance is also established and can be improved
by appropriately adjusting design parameters.

About the Speaker

Changyun Wen received the B.Eng. degree from Xi'an Jiao tong
University, China, in 1983 and the Ph.D. degree from the University of
Newcastle, Australia in 1990. From August 1989 to August 1991, he was
a Postdoctoral Fellow at University of Adelaide, Australia. Since August
1991, he has been with Nanyang Technological University, Singapore,
where he is currently a Full Professor. His main research activities are in
the areas of control systems and applications, cyber-physical systems,
smart grids, complex systems and networks.

Prof Wen is a Fellow of IEEE, was a member of IEEE Fellow Committee
from January 2011 to December 2013 and a Distinguished Lecturer of
IEEE Control Systems Society from 2010 to 2013. He is currently the
co-Editor-in-Chief of IEEE Transactions on Industrial Electronics,
Associate Editor of Automatica (from Feb 2006) and 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 2013 to 2020
and IEEE Control Systems Magazine from 2009 t02019.

He was the recipient of a number of awards, including the Prestigious
Engineering Achievement Award from the Institution of Engineers,
Singapore in 2005, and the Best Paper Award of IEEE Transactions on
Industrial Electronics in 2017.
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Self-Triggered Adaptive Model Predictive Control for
Constrained Nonlinear Systems

MiFH (University of Victoria)

Abstract

Model predictive control (MPC) is a promising paradigm for high-performance and cost-effective
control of complex dynamic systems. Yet, the MPC schemes and the corresponding optimization problem
closely rely on the model of the dynamic system under consideration. In real applications, the mathematical
model is hard to be precisely known or even varying. This talk will introduce a self-triggered adaptive
model predictive control (MPC) method for constrained discrete-time nonlinear systems subject to
parametric uncertainties and additive disturbances. Firstly, a real-time zonotope-based set-membership
parameter estimator is developed to refine a set-valued description of the time-varying parametric
uncertainty based on the available measurements. We leverage this estimation scheme to design a novel
self-triggered adaptive MPC (ST-AMPC) approach for uncertain nonlinear systems. Compared with the
existing self-triggered robust MPC methods, the proposed ST-AMPC method can further reduce the
average sampling frequency while preserving comparable closed-loop performance. Then, we theoretically
show that, under some reasonable assumptions, the proposed ST-AMPC algorithm is recursively feasible,
and the closed-loop system is input-to-state practical stable (ISpS) at triggering time instants. Finally, some
existing challenges and future research directions will be discussed.

About the Speaker

MR, 1998 ST Uk Tl K=k A 18 #4075 2005 =105 KB /R4
PERZFHAFH T 5N LA L2260, 2005-2009 7E 15 KB B A7 I K
AR MBI BA% ;s B RTINS RYE 2 R RN TR R & Hd% .
Jita BA = BT T A b T AE BB R G W2 B AT A ) R Gt B T
o MEER] HLE ARG AHLE N RGBT SRR AR SR UL T R S
o o o Al 2007 ZRAFINEREE AR R T EEEUE A, 2012 ESRAGLEL A
< R TEBE R K. 2015 FFIRAGYES PR 5 B ME— B B AT 7T
~ ¥ (Craigdarroch Silver Medal); 2013 4E345 H A ARIR M S8 in) 244%

¢ 22017 PG EE PR AU S . HATE IEEE Tk 732 TOEEY)
M AGH AL 4 E %, 81T IEEE Transactions on Industrial Electronics ]
3L[7] 324w (Co-Editor-in-Chief), T2 K E R AT 18| 2%, 145: Automatica,
IEEE Transactions on Automatic Control, IEEE Transactions on Cybernetics %5
i BH 2552 2 &= K LW T Bt Fellow (Fellow of Engineering Institute of
Canada), & IEEE Fellow([E ¥ 8% THE)TPr<Y), ASME Fellow(3 E L
B T2 B25)F1 CSME Fellow (I Z K MU TAEIT £

Inquiry:E X (wwyu@seu.edu.cn). %S} (huazhouhou@seu.edu.cn). FR#S2E(chendx@seu.edu.cn). FEFl
(wanghe91@seu.edu.cn). X¥tEE (101300130@seu.edu.cn)




Y %
)

SRZHGERMEHEHRA L

Research Center for Complex Systems and Network Sciences

S

FLhTLEERRGEEMERER AT ORIE
The Fifty-seventh Workshop of
Research Center for Complex Systems and Network Sciences

Z & etk Euler-Lagrangian 2 4t i) R/ BEAL 2 A5 = B R R4k
B (RIEKR%)

Abstract

TEZBERGIAEL S, 2 8 REAANL &8 N AE 58 BN ik 75 vb T T i o B R 2 A P kR
A AEEE X 2 2 BE4AK Euler-Lagrangian (EL) Z2 48 73 A0 M AALAL A 0 22 4 8 % 1) 2 e T
WHoe, HHEPRGRRIEZ A EL RGN R 5 B ASHAE Sed BG4 i [F] i o ] b 58 A
WAL . ERiRE T —Fhedh e IRkahE a5, RIAXTREAS K%L (Barrier Function) [#%42
3, FAE F R ORE 2 B Re AR R B iG )It 7 A= 5 25 k2l g LB Bl 4 . A2 IR R |
L 45 E o0 A AU B & BRI 7%, $eth 1 o An SN A A s il SRk . BT
Lyapunov &5 1 38 MRS o& 204 FPE 70 Hr, IERT 734 2 B ReR EL RGTREE S
4 RSSO 2 A i B o 1% 7 V2 A o — 2 i 380 e A 1) ) 77 A A i R A A

About the Speaker

Mikar, RACKREFFFEEGR. GRS S TREEREK. BXA
SRR LG QA 755 A . IEEE Fellow. T H H3hib¥44+.
BT (=H 5 5%) F 9% L& Journal of Control and Decision HT1]
T H EFEH] S R 23U FJE(CCDC, 2010-2022) H1E H 3
WG BB RS S 0 R 2 F4E 5 NMERYAR
WITI9mZs . IEEE ¥ 6| KRG 26 /RIES 2 E . F BT R4
ffi: WSS SRl RAraett. EEME RS 5%
HlsE, REFARELEE 3 E, SCI T 400 &%, Google 5
H 2 iRk, EFEFREREARSOHTATE .. =EAERS
VEIE « A 25 4 5 A 00 B AR E 55 ST R vl bk s 14 (6] s )
BrAfEE AL SRR LI » Nk 57 B R o il 5] 225 15
H1(2014-2021) , 2019-21 FFE IR EEREH 5 BHE R

Inquiry: = X (wwyu@seu.edu.cn). S} (huazhouhou@seu.edu.cn). FR#RZE(chendx@seu.edu.cn). LA
(wanghe91@seu.edu.cn). X¥tEE (101300130@seu.edu.cn)




ERRGEMEHERRH L

Research Center for Complex Systems and Network Sciences

BT EEERRESMEREF T ORI
The Fifty-seventh Workshop of
Research Center for Complex Systems and Network Sciences

T - HE ) B LI HI SR & H N A
Euif st TR

Abstract

WA LA BN, xR bmgsra. Bara. Wk
TABL BT BIE — RV RA ALY B S RIS BA A E IR
BT RG, WRAWIT 13T 500 HA) B R BORE L PN . ik ai &=
RIS, Blln: BEEEEnl. PUBIREES] . Ferism). AR mhsE, RS TR T
W T B PUREE R R, R AR IE TSR R 2 T AA
e P AR 32 ) ORI 5 B e A

About the Speaker

BouiE, WA, AU RS AEE, LA TIN, JEETR
HMM BB . FE WKL E R R . B A HER
FRGIRGE . BRTANTRMENA . 52 E S BRI &
Ko FALE B FAZ 0125 )\ m R A 7 B R
DREABRLREREEZR . P ENERFZ2YEN TAEZE R 2
HEL, PEBESEH®S B S5RE TR RS FEEN.
FER RN ZIRE BRI KRR NS SR S50 AT 0]
TN GO RS 25 R — R 2 i (Rl 1 55 . 72 ] 4 4b
HEZLARFY) L RRFEARRTT 300 K5, Howk SCI st 200 &
Fe, HRRIESCLZE 10 3, 0L 3 8. HOsCEM 3. HIRTE
2011 FEEFBFHED 28—, 2012 . 2017 FHFHEHRE
AT, 2010 4F, 2015 FAL T RFFERER &P, 2018
IR RN TR e ARBI I =20 3k 2012 FEIb ik 51
TR ST R, 2015 FE. 2017 4. 2020 FHE AL
F LR iR SN,

Inquiry:E X (wwyu@seu.edu.cn). %S} (huazhouhou@seu.edu.cn). FR#S2E(chendx@seu.edu.cn). FEFl
(wanghe91@seu.edu.cn). XtEE (101300130@seu.edu.cn)




ERRGEMEHERRH L

Research Center for Complex Systems and Network Sciences

BT EEERRESMEREF T ORI
The Fifty-seventh Workshop of
Research Center for Complex Systems and Network Sciences

Ha GRS AT 5 i RS W
GNP

Abstract

AIMEETRNA PRI SRR . REA - TR LR
Mo HeF RG>0 H TSR, AT BATESE T Mgl < 20 A £E i B 12 W s T
FIPY AN TAE. 1D BREMBR IR R s 2) iR A e s 3) SR
ST 4) R SCIBARSC M. B a2 BA IR LT R e 2

About the Speaker

| XURE L, IR, RIS R TR B b . T
1985 3R Hh BLIME K807 2% 540, 1988 FE3 R R G0k}
SRR 2E AL, 1993 3R BRSO EE I A . 1993 4F
% 1998 4EF A Western University 222 2 57 T RM
| S S AL LSS TR, 1998 4E % 2000 4E7E University
of Sydney £ U2000 78 A fE L7 TAE & TAE, Hrh 1999 £
Bl 2000 £F 38 B 7E BEFE R i 2R SR AT O LA AT 5 O 1) B 4 AN
P % Ab B 5 THI A 70 . 2000 FEZE 2021 SELE L KF| I Curtin
University TNl RIEAE R R UFIN & EIBEZ, I LA ) Kt
R T T HE FS o AT 2021 55 5 AAE N R E AT RIE
ANA RS TREZRA R AT LR,
X% T 1999 FFIRWRFN ISR A H HF S (ARC Fellow)
BEHl, 2003 FE AR E K E AL = w b, AR HOESE 9
FEFRAG IR I BRI IE A B o Athids 85 3k 0 AR Mo b2
JSPS =gt 5 MK B, 2 UGk E B AR R SR )
by (RRIE 52 77 ) LS JE T IR BN I R e F I BES, IRAb S P
LT, DAACE R SERR R R R 5 IS .

Inquiry:E X (wwyu@seu.edu.cn). %S} (huazhouhou@seu.edu.cn). FR#S2E(chendx@seu.edu.cn). FEFl
(wanghe91@seu.edu.cn). XtEE (101300130@seu.edu.cn)




ERRGEMEHERRH L

Research Center for Complex Systems and Network Sciences

BT EEERRESMEREF T ORI
The Fifty-seventh Workshop of
Research Center for Complex Systems and Network Sciences

SENREWBIHIE fERE VLA
HH (EPREORE)

Abstract

HEF 5 E BN et 2, A SR REE SR R B IN . BEERHY
TR (R E 20 AR AT A RN WL, [ N ANBCR 8 RO FERHLRREDLES NSRBI T
BENEHREWE, BRI AN QO — . N DRI RE) 8 BAT
FAGTES - DhRFURILR . BERRIENRE 95 RIMMEL . AR, WEEtEm. mERSE
PLF, Ik, FAT WA A5 SEHIRBIZRAE R B3 R B R ML 4s
NIETF THETC. A3 IS BRBIALAR N ZR G 010 58 A 24 PRI 2 5 717 R ) #EAfy 2 ) )
PATEE RIS TS BRI S TR BT PO &8 . AR TR 5 b e
2%, T barrier ZEHERG iR bR AU 22 A4 ) S R RE AN B PRI I T, SEEL T HLER NS
S 00 RS E UL BRER P ] BbAbh, B REERE AN AN ARG S, BAT 2B
JBANEEE LA NI E S BB R R UNGRE ST HEAT 1S5 7e

About the Speaker

o, PR RN TGS ARt SRR E
By R, LA, NIZEZK AR BB E A
AL BEHE CHHORTE AA SRR, SR B AR A
SAHEFEILETE B, $4T IEEE CIS BN & ml E %, il
W ENMFEEEL, PEANTE R SR S N TR
SHFHTI . SRR R R PR EEERE K
U7 I AR AN H AR SRR DS 2= BB JSPS Invitation Fellow. F-#F
E R BB PR B AR H . BHE RS EE AT T, Bl
AR, LB ARG E R LIS E XY BERE
FORMITIH R0, K3 SCI TR 90 &, 1L 5 4 SCI ik
31 1000 R, 3K 20 RAFEZ KB LM 1 A4 ERKIPLH 1
PEEAR RN LRAZA . TR IR TR FHEOR KA 1 I

(HEA5E 1) 555 3 B H N B E bR & R S22 % 1 1.
$84F: (IEEE Transactions on Fuzzy Systems) %5 [ Fr %044 H T 9w 2%

Inquiry:E X (wwyu@seu.edu.cn). %S} (huazhouhou@seu.edu.cn). FR#S2E(chendx@seu.edu.cn). FEFl
(wanghe91@seu.edu.cn). X¥tEE (101300130@seu.edu.cn)




ERRGEMEHERRH L

Research Center for Complex Systems and Network Sciences

BT EEERRESMEREF T ORI
The Fifty-seventh Workshop of
Research Center for Complex Systems and Network Sciences

T 5 15 R R PR X 28 4 2R Ge A fioh 42 1)
FERRER (HEZHE TR

Abstract

AR R K A 8 X 24 1) 2R R S i A s 1 R R AR AT it e ik i o B TSR
FERITT9200 3 A3 T IRAE B AR S B S8 A SR BERBE R R G 2B Bk KGR
FER ST A 5 A2 AR 0 B H T FU 4 2R, [RIINS 4t LG e M oo B AR e il 45 v it
JiiEe B JE S A S (A 98 0 I P s AT DR SRR FH R o

About the Speaker

PR AR TR E B 5. NGEZ AT
SENA . B PHF R I MENS . BESMENS . |k
AR TS AR Sk N SRR ME 2 23R EE | B 5. FENE
ML FEm]. 2R AR RS, B REIC N BB Hlas N/ T AVUNTR
Al P e R AR, TR E K E G AR . R
ORI < S o ZE e 2 T S P s AR AR ik < 55 [ K 4 S UR R
4 40 A3, 42 SCI 3L 200 4255, HP7E Automatica 1 IEEE il
% FIARRRIC 100 AR5, 20 RFEAIE EST G183, 10 AR AL
EST #0832 e A [ i i e B [ b 2 R 30, 3R E
WAHMER SRR K 5 K. BRATHIEEZ K HEF 30 &
T, IFH4T IEEE Transactions on Neural Networks and Learning
Systems. International Journal of Robotics and Automation 5% ™
PRI TR . SRACH M ERR Y 5, Bigni g MR 4%
WL 8 Wl BN E A Em R TR a2
FEESIMN AT ETERRSWSEA. PEANLERY
REtlay N ERSZ M Bl H A S HEE,

A}

| =
DA
£

Inquiry:E X (wwyu@seu.edu.cn). %S} (huazhouhou@seu.edu.cn). FR#S2E(chendx@seu.edu.cn). FEFl
(wanghe91@seu.edu.cn). XtEE (101300130@seu.edu.cn)




SRZHGERMEHEHRA L

Research Center for Complex Systems and Network Sciences

FLhTLEERRGESMERER AT ORIE
The Fifty-seventh Workshop of
Research Center for Complex Systems and Network Sciences

BEIM % R SRR INERT 51 R % &
TR (Rl k)

Abstract

P BN N 2% Z2 48 B — AU T2 BE A U 0 L o A K A 52 0 e [T O ) 3 2 A
B IR AEZ T ) SRR R, BARGEE, 1A s N RS B S E FER AT
Bl iy 22 3] I R G AT R S LR DL RIS SRS g L) o IEAh, ik it
BRI T 5 ) B R G ER AT B B MG B, R RHE AR BT STk AN
J&.

About the Speaker

i@, A, PHEHFERE TR 2013 £ 11 HLEH
TLRZAR LA 2200, 2014 22 2017 FEHATRILE NS R4 £ F)
WK MNEE L E A TAE. EBE AT A2 $i]
5ikAk, 2l EEai B, S48 AN RGN T RBESE .
i JG7E 1BEE TIT, IEEE TAC, IEEE TDSC, Automatica % [ fr 144
AR T KL 40 &5 . BN IEEE Tran. Control of Network
Systems, KSII Trans. Internet and Information Systems %5 #A 1] [
Ym7s, 1T IEEE Trans. Automatic Control. International Journal of
Robust and Nonlinear Control 25 i % gt . 3K 2015
Halfb e 8503, IEEE WCSP 2017 ffEie 303,
IEEE PESGM 2017 fx 2 W8 SC AN IEEE ICCA 2017 54
WA HEFRE .

Inquiry:E X (wwyu@seu.edu.cn). %S} (huazhouhou@seu.edu.cn). FR#S2E(chendx@seu.edu.cn). FEFl
(wanghe91@seu.edu.cn). X¥tEE (101300130@seu.edu.cn)




