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Abstract:

The rapid development of biotechnology has produced massive amounts of
biological data and is continuing and exploding. Although the development of
computer technology provides powerful computing resources, and enables the
analysis of biological big data and the study of life sciences, the
integration analysis of big data is seriously lagging behind, making the value
of data difficult to fully play. The reason is the lack of efficient and
reliable bio—-big data mining algorithms and software, which therefore brings
unlimited opportunities and challenges to mathematicians and computer
scientists. This project aims to study major scientific issues in the field of
biomedical big data science by using combinatorial optimization theories and
methods. The research content belongs to the category of bioinformatics and
has distinct interdisciplinary characteristics. For the major scientific
issues in the field of bioinformatics, such as: genomic data assembly, gene
expression data analysis, drug combination screening, functional brain network
construction, etc., we develop efficient and reliable algorithms. In theory, a
complete knowledge system will be formed by fusion of disciplinaries. In
technology, we will break technical bottleneck and develop highly universal
software. In practice, the new theories and products will be widely recognized
in the biomedical field.
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Keywords (FH4r54FF) : RNA-seq data; Gene expression data; Drug combination
data; Functional brain network; Algorithms

F5IL



PN

o F AR 2 RS T H TR 3

IMBEHFEER 5
RHE L
G w4 WA | BRFR A AN S TR HL T PIRERE T WiH 3T 1”552]}2@
1 A[EE | 1958.08 | Hp% mit Rk 0531-88364652 011980508 g g g1 g\ 9
2 B | 198411 | W 17 et RER Lk 17312868188 (3)421ng119841101 UL P B 8
3| g | 1983.05| B Hiz USIPON" 15154160787 o100 210000 kit 8
4| mEE 9r09| W O| miEgE R TP SN 13173005882 oo OO BB S 5 8
5 Fisrill | 1979.11| 9 By TR T PN 0635-8238621 10 0 MY Z{EEE*EW% CLSS 8
6 Wi | 1988.11 | B P Mt iR RE 15098905196 gggi% 19881130 gﬁ: (LS REERIA R 8
7 B | 197711 5 YT it iR A 15550680423 [)1 )00 TS %fffﬁ%%ﬂg 8
8 T [1989.12 | B | Wb SN 15106000332 20092198 gy 10
9 i 199203 | & | L Wil PG 17851148130 33 FHI9R0928 ;ﬁgéﬁ%ﬁﬁﬁ% 10
10 Aol 199411 4 | Wb el IR 17862036303 ] O0H9HIZ0 ﬁﬁﬁ%q&ﬁgﬁ 10
ISP =T Hh WLk s 5 o il 4=
32 5 9 0 0 13 12

61T


fanchen
高亮


PN

[ 5 B AR AR T R

ERBARFEEHBEEERMESR

(EFHMNED

T H kS 11931008 WH AT N 2 E ST )0
Jr5 BFH 24 FR G0
1 W H ERE S A 270. 0000
2 I, w&oh 16. 0000
3 (1) B & T 16. 00
4 (2) el o 0. 0000
5 (3) B T kit By ML B 2 0. 0000
6 2. MRS 0. 0000
7 3. Mg hn T 9% 10. 00
8 NI S IPAN 10. 00
9 5. Zh/ U/ EbrEAE LA o 83. 00
10 6. HHh/ SCER/ A AL R/ AU AL 55 o 40. 00
11 . Fi%ER 95. 00
12 8. LHEREM 16. 0000
13 9. HAth3H 0.00




o 1% SRR AT H

FEIEAB (eEmae)

(FHR (BREAHFELTERAERRFNH) EWNARER, NETIXEWNEEZARMNEE G, UREE
MRMEA S, BN =100 THKEFRENEHRTLERHD

ARIME HiFHBEL%280.00/4 70, MEKBERELBFELEE S FRLEKFR AWM FMEH
R, AARMERHAWT:
1. %4 %: 34.00/4 70
(1) %%&1E#%34.007% 7T:
s HFEWI/NAN, N TR THIEAE, £, NEM: 30.00%7/&*14, £i130.007, &
INEVHLRT B — MU SR P im AR R ANE TESE: 2,004/ 6%246, #£i14.007
2. MPE 9.007 T
s MEMAFTHFNKTK. THHEM ., XBE, URFHEENFNUESEAFH~&, LEHITY
9. 007 TG
3. MHRAL B Ar T2 10. 007 70
c ATEHETERSEME, WARSEFLEHMTEESHA. AFRFSEMAKEBEFL 607 Tt
B, MRS HFLEE2. 004 Tt
4. MR/ #F: 10.007 T
ATEBENNBRELETFEEF~ANBFURKSESE, AETITHF10.0057 T
5. Zi/ W/ ERRAESRRF: 80.004 T
o WH Zim I E PA NI EWHRNE T RARAERFASWN2K, TFHEH8.004 T;
s JHAKRSWMEANEXRFARR. FALWEI0A K. KEHNEEE FF40.0325 1T/ K/ AKX,
k& RN 50,0187 0/ K/ AWK, #HEANKHEIRITHE, KEXAHTHHN0. 105 T/ AK. LEF
R AW A PEME TR 298. 007 6. Z3 4 TE K it 448. 007 7T
TUE 4/ 7 b E 7 E % B83. 007 T/ ARt &, it Xlewk, FHE18. 0074 7T;
WA E R R T BB 505 0/ AR &, T Xl4k, TRH6. 004 T.
. R/ XER/ B R ERE/ IR AR ESF 40.004 T
SR EMF: 0.207 7T/F * 208 = 4.004 7T;
SCIH#AF| X : 0.807% 7T/ F * 408 =32.007%7 T
&R, KRFETI: 4007 T
. FEF: 75004 7T
BLAEION, 5 FEAFH0. 10751, £1i150.007 7T;
MEAEI0N, %45 HEAFH0.05%4 5T, £i125.007 .
. EREEE: 16.004 T
B EWE R EE R EEREME, 0.307 7T/ AR * 25 Ak, FHit7.507 7T;
BT BB FEEFZMERE, 0.305 50/ AR %25 A%, £it7.50% 7T;
o W XEBERBINEW HFAELIT]L 005 T
& ¥ A5 F T

AFERELECNES ST, BREZUTHER ST, (D LEAFATTENAR Sk, AEEHX
AHBEARREE LRI, TE25FAH (BFRALEATAZTEE) #5A, 204 4185.007 T, HRBESE
HET68.5%; (2) FEF W AFAEMEGHALSTNMES, RAATALL, 2THAEH53.0045 T, HXBELH
B9719. 6%; (D IIMAFAEM AN EHRES, RAAFTATILL, 2F4532.0074 70, & KBE & HA 11 9%,
BEAFAT T ZRET A2, HEEE5L2AEITT AR

e o 00 e e -3 e e o OO o o

AL HAMIINE: MEHIINE:

o

b

TUH #

8T



fanchen
高亮


o 1% SRR AT H

WEFIES

WFFT N ARSI H Az I s BT

B
=



PN

[ 5 B AR AR T R

ERBARFEER

R BN H SRR

B2 E K ARFHAIE SR, KR eiEs
T H SRR AR A ST AR T (kS
1931008) , AT EK BRI R SZ RS T %
BhIH A WA S S U, VISERIERFST AR
], NEIFRIFIE TAE, JRmH0%Sa bR, K
AR OLAR S, NI H R 2 18 RIS KT
FORRALE HEAT bR

AL A A LR R ARBHAREETH , f
1GRAETH $a 5 A B FERIE ST BT KRS e AT 5T 0 H 512 i
IR AR S S S ES REP =P R E e S AR E PN
ERNIH BB WSS IRE T B S

i H A (BT RABHARL (AT
© 3 H £ A
2 i 7 AL
%
e
B ikt AR E N BEVER, R D)
B e | o [ o | e e | e
= A ()
& | & A H
%
g (RRE R A R
5
BN ()
® 7
S (IR 5 5 B
=
g
*
LS Mo N (%w) .
=2} = A H
T \mmigaman
=
x
b
g BG (B .
A # A A




0 H LS U24A20264
FRIE AR F0301
‘ I 4 PR
IKFCEATARTE 21009408A0687-1245
GA20264100372 J ‘

SR EBARBFESE

=B H TR H
(FREHITE)

FENZER: BAIEEIH

IS i7L: | P e = S|

BRI R DXAREH A RIS B

B AFR: H AR T TR R 1 7 A 2% ] 5 e o

BIEEH: 260/¢ HITEPR: 2025.01-2028. 12
fa & A BT BRID: 09105.00. 56163

BB VEIR45 g i 4 1120075 1 5t BE LK% B ik 5 B

BREIZRAT: 210094 =] iE. 025-84315463

EE.%IHML'F syxu@njust. edu. cn

IRFEEGL: Bntdl TR

BX & A s =:) 1E. 025-84313017

tHZR B HR: 2024412502 H

EXREARFEESRASH

Version: 1.003.727



VN % AR e T B (PO )

—_—

EZR B AR FEE FEI A X BIERKIR A
(FEHIE)

~ BH AT AR (EZK AARREARE ST IUH ALHE AND)  CLURRIRR CHerEm )

Ja, WA BEATIRGIY, 20 S RBEA A I H A BIMNERTIIE T (
[ o A AR RR R Bt DI H B/ B M) CBURRRIRR (RS BLINED) T A [
K AR ARG 01 BT Ml E 00 “BORIE” £EHD 2 e A 1ZERIA
HIHGARAT (ER ARR ARG B IH HRIA5)  CBUR AR R O

IS R R, ek, RIRTE . GFRIE) 2E K AR

UG TR A I F S0 TR A0 H IO T . R 2ERss

el e

GHIBY &S ZR T

() i R AR,

() B ROCHE: SR BRSO R A

(=) THALEERR: VR R4 T 41 B R R S B, 5
WA P B, R TR R, AR CHEWBIATY IR T30 F
AR UL B A R 4R R, 05 IF
WEARITIR BB H A B TR 5T A0

(DD e FibEae: WA F VDA, HebE VR FL BT, IR (5
FARRRZ LG F TR UL BV & UL MBS 1.

(1) 1E3C:

L ETUH . MR AT CHEREIATY BRR T R A
BOLE” b BB R H BRI, AR WS AR
FRECE BT BT, R CHEREIATY oh L3R T 2 s AT
WSS P AR, R RIS B T B0 LA 1 5
3

2. EANIH. EAEE UK AERIFORE . EAGH. AW
Fe L BRI R R o R RIS TR o 1A 3 45
Ho SRR o ARl LA B 7 A WAL B 00 S g
RBRFITOy S W , R CHOfE A RERS IS (D P
2, AT EATRAG. T S00F50 H AR (R BT RIH A A 55 B AR bR
WWCH RARERSE) SRAITFT (BFED A7e. AN, TS LU R LA
(1) BFSEHME AR S e b AT R A R QB FBR)  BLR
FORFSE (BB 77 R AR s 2k
(2) BiHEESE#5 T, AEUGORE (i) 2GRS T, AL
I 3 2
(3) VEANAERERTSE CIFED 34l

3. QUBTHISORATIH . FUkHE “BURIIIT T S oo o, B F AR

g

5

®
=



% B IR A R ST B U H T (BUEEHIHE )

(1) BT A5

(2) 55 EWAMFFTIR, Ut TAE R AR S AR R R 2 & S (BRPAS TT
[ ;

(3) BN W07 B H bR (RPN T

(4) FFERFFTHRI

(5) WFFT I A B Ol

SRR LI E - SRR ORI RESUE WS, Rl (ki
Y WSR2 2L R A W R WA, JE 2D 5e IR 4ot &, 3%

FAARES
(D FAERIFROBI T USRI . SRR 5 550
%)

() BFRAE RUIEFAF R 5 TR A7 SR AT
%)

(3) LRI R

(4) TUAEFUY H AR AT AT REIUAS I B R R AR

(5) WFFT AL ZH BT B0 o

BEERICHER I = ROCHIH 5 & T H AN 5 HAl 22 R A SR & 98 Bl 20
H, S8 | R A TR SIS FARSRA I, 2 B3 H 177
AHATIEF RIS
ARSI, 2 M B3 H )y A T IR AR

B
=



% B IR A R ST B U H T (BUEEHIHE )

g o4 e ke B | HEE | eesamion | R ik puk
A L U
#1 | ek [ T UBEE lsyxu@njust. edu. cn
2;( L i 025-84315463 NEDH
BT ME R A [MEaELT R
B B R OB |BELER
11; %, B s e o 2%009408/%06
o oA A BT M [y kenjust. edu. on
;E—: H, 1% 025-84313017 Wkl https://www. njust. edu. cn/
é R 4
Y
E Abst BR[| oK 2
8
BOH 4 B (EZRERE TR AR 4 RS v
I T S S YE T KB [ AR
Do W W RSOFRRES EE
1w ofeom o poson:brmmis bk
Bl %o
o AT 4 PR 2025.01-2028. 12
H #% % 1 2607

B
=



VN % AR e T B (PO )

ISEE:S

IR E:

BEE N TR RE. REBIRSFHEARIARRE, FRARY EZ R T T AR 2 R0, TA
AGHFMEFSAEPITE T HFEINEIATIEE L E, HERHIEM . Yoy, Sl R
PHEIS, SEMRTE AN RGP RINIRSAESS, X T HESI N TR e H ahizhl i R A R E 2, [N
HOR T V2RI B TR Hb . AT H R JE ARG R RS W TR, IWRTHEA R KT
v FUEVEREM R GUIEREE L R AR, WHFC R ARIEE T 25 T BaAA GR I (K 70 A 22l 5 PSR (0 2L i
55k BARIARARES: D SRR RS TR RGRE M 20 SR ERARY T A6
KB —FMEEE: 3) Wit RS T il S s 5%, 4 @SZRARY T B0 A X
PAC S RN . 5 AEREBSAA DR N 00 A 3% 1) 5 PR SRE R 1) — IR AU T STHEZR, JRAE RN TR /LR
HEP ISR TS I BIR SRE, NI RE S A5 B % e SRt U SR BB AN 9504

Abstract:

With the development of new technologies such as artificial intelligence and big data,
the issue of privacy—preserving has received extensive attention from industry and
academia. The cooperative tasks of unmanned systems need frequent communication and
interaction in the process of execution, which can lead to data leakage, theft or
tampering. The achievement of privacy-preserving while completing the control and
decision—making tasks of unmanned systems is crucial to promote the development of
artificial intelligence and automatic control, but also brings many new challenges in
control theory research. Facing the objective requirements of privacy—preserving of
unmanned systems, this project studies the theory and method of distributed control and
decision—making based on privacy—preserving in complex environments from the perspective
of multiple objectives such as improving the level of privacy-preserving, algorithm
performance and system performance. The specific contents include: 1) Research on the
stability analysis of time—delay systems under privacy—preserving; 2) Propose distributed
dynamic average consensus algorithms under privacy—preserving; 3) Design optimal
cooperative algorithms of reinforcement learning under privacy—preserving; 4) Establish
distributed optimization and game strategies under privacy—preserving. This project aims
to construct an integrated research framework of distributed control and decision—making
theory under privacy—preserving, and verifies the proposed theoretical algorithms in the
unmanned vehicle/machine cluster, which provides theoretical and methodological support
for the basic research of swarm intelligence and information security.

?&%ﬁ(ﬂiﬁ%ﬁ'ﬂ‘): AGkvett HBe; MRS oAl oAl B fr
)ZI

Keywords (FH4r543FF) : stability and stabilization; time—delay
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Abstract:

Functional brain graphs (FBG), aka, brain networks, provide an important way of studying
the brain working mechanism and neurological/mental disorders. In doing this, the graph
construction or learning is a prerequisite, and functional magnetic resonance imaging
(fMRI) has become the main data source for learning FBG in a macro—scale. However,
estimating a “good” FBG is still an open problem, due to the weakness of fMRI signals
and the complexity of the brain. Our previous studies have shown that the existing FBG
learning methods can only work well on some specific data, but their performances tend to
drop significantly once subtle changes, such as scales, sources and even preprocessing
pipelines, occur in the fMRI data. This means the learning algorithms cannot capture the
essential connectivity pattern of the brain. Therefore, in this project, we plan to study
the FBG learning problem with applications, according to the characteristics of fMRI data
and the priors of the brain. First, we consider the FBG learning in a high-order
regularized framework, and then study 1) the algebraic expression of the network priors,
2) the self-adaptive modelling of data—fitting errors, and 4) the incorporation of
dynamic network property, aiming to design more reliable learning algorithms for
improving the quality of FBGs, and explore its applications in the early diagnosis of
Alzheimer’ s disease by mining informative patterns from the learnt FBGs

REEHE (HA52T0) . K2l DhREMIIRMRR, BI% 205 NG BiR GEBRE

Keywords (FHH4r54FF) : Graph Mining; Functional Magnetic Resonance Imaging
(fMRI) ; Graph Learning; Brain Network; Alzheimer’ s Disease
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Abstract (limited to 500 words):

This project is concerned with the problems of robust stability theory,
tracking control and filter design for several kinds of stochastic singular
systems with different parameter uncertainties and time delays. The mentioned
stochastic singular systems include stochastic singular markovian jumping time
delay systems, Ito stochastic singular time delay systems and the
corresponding networked stochastic singular time delays systems. Based on the
further study of robust stability theory of the aforementioned stochastic
singular systems, we deal with the state tracking control, output tracking
control and filter design problems deeply, give time delay dependent
conditions of expected controllers, filters and the corresponding design
methods. On the other hand, this project investigates the effective designs
and practical applications of tracking controller, robust fault detection
filter, non—fragile filter and deconvolution filter for stochastic singular
systems with limited communication capacity including signal transmission
delay and data packet dropout, which appear simultaneously in a networked
control system framework. The project research goal is as follows: centering
on robust analysis, tracking control and filter design issues of uncertain
stochastic singular time delay system, we will establish a complete system of
theoretical research results, improve or supplement existing and related
theories, push forward the development of control theory of stochastic
singular system actively.

Keywords: Stochastic singular systems; Markovian system; uncertain delay
system; tracking control; robust filtering
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> FHERAAHAFAKAFFFALANA. B LAA.,. FFEALFSAEXK,
B T RAEAATR B EF AR A U AU A U AR 4 ) &
RAT K HTIB AL B 3t Mosm R F RE A R R ITAE B e & RS LR AT B S
ZaAEE R, SERRARBFELELMBL LA,
> (CEMESBANMM IS R RRALT) RFE RSP L H T IHAERA R
INEIBARATFABRR—FLHLE—, ©AEHELALULRER), XK
RRFAEAF— KRR EARAEF 25 #; KEE (AmFIR) Ly
H—tEE R ERE NS P E AR LEE R EHE9°2010-2011 35 H A
HIRFHRREREFRIEFRETL L
P95 K F o 5 50 R R IR AT B IR & 42524 £ % Michio Sugeno #4% .
Mg K 2 K 4AM%E Witold Pedrycz #4%. £ H A sh#E 44 £ /% Masayoshi
Tomizuka # . R i=Hl 54 £ A= IEEE T HEF 54 £ Marios M.
Polycarpou # 4% . & =45 Iz 'z Jacek. M. Zurada # 4% (IEEE Life Fellow. IEEE




Vice President). {IEEE Trans. on Fuzzy Systems) % % Chin-Teng Lin #4%. IEEE
Trans. on Industrial Electronics) %% Mo-Yuen Chow ##%. + B LAZ[% &% xt+
% 60 1= P s A= IEEE Fellow & 5| Al (%4 %% L&A 1), HAHBARmLE
TN A “HMEBIK M F A" (a very challenging problem). “Z Z4k A ”(an
important role). “Z X ¥ £ (paramount importance)¥. XLk, ¥iF
AFEREIAE SCl HABE PR THALS] 2403 %, F—VEHEHKRD SCI #3)
193k, ESI #.&#® L 6 B(F—1EH 4 &), ESI 3l # L 21 H(F—4%FH 12
J), Nik 2020 SFALF % ESI ARG 5145 R (3 FAH4R) . A“ Homogenous
Polynomial” 4 X 4% £ Google 5 K 5| £ 4% & & 294 87900 &4 X, #%BAR XM
HF, HEH LA R P IFANH — 14 Lo
k¥ 1 E@IEH AL 60 42 ¥ 5h e A= IEEE Fellow % ¥

b EIAKKEEG) | BARE. BIEEL, MARE. BEEEEE. IRHEL

B 41 Fz 3= (8) MK 2RF4E Witold Pedrycz, % 2452 1% 4 Jacek. M.
Zurada. 5 B A5 12 1% 4+ J.-H. Park. #e 4 K T4Z[% % < Peter Xiaoping
Liu. Yang Shi. &3k B X442 % %4 Baozhu Guo. Qingguo Wang.
B FAF Rz Wen Yu

B Fr % 4 % /& 4= | Michio Sugeno. Marios M. Polycarpou. C. L. Philip Chen. Masayoshi
IEEE JCH#] £%(10) | Tomizuka. Derong Liu. Haibo He. Chin-Teng Lin. Shun-Feng Su.
Mo-Yuen Chow. Xinghuo Yu

Bk % 3 X IEEE | Thomas Parisini. H.K. Lam. M. Sotelo. Josep M. Guerrero. Wenhua
Fellow(12) Chen. Steven X. Ding. Zidong Wang. Donald C. Wunsch. Fen Wu,
Kwang Y. Lee. Frank L. Lewis. Mengchu Zhou

¥ K # K |IEEE | Jams Lam. Gang Feng. Tingwen Huang. Hanxiong Li. Daniel W. C. Ho.
Fellow(12) Wen-June Wang. Guangbin Huang. Zhaoyang Dong. Peng Shi. Weixing
Zheng. Qing-Long Han. Kazuo Tanaka

v B K KB IEEE | AAR%., X¥3-F. $i&, Z8. £R. KE. 2L0. 2%, 7
Fellow(13) Fk. §ER Kk, RiFK, Fiip

R F S TRFAFRKIRS:

> =H4nR SCI B FR#A-F] (International Journal of Fuzzy Systems) (IF: 3.085).
{International Journal of Control, Automation, and Systems) (IF: 2.173) %%

> RPEYEHANNFRFFIEERS. RREKREE2ERNFFARS,

> % B {Mathematical Reviews) 4¥%93F& i (N0.14097).

> 424t (IEEE Trans. on Automatic Control). {Automatica). {IEEE Trans. on
Fuzzy Systems). {IEEE Trans. on Cybernetics). { & shL524R) 5 30 474
BT AGA

> THALPHBEKFE, WIXKF. FEXF. FdXF, KWFALRF 20
R B AR R RAAABAERIEH] . T 12 H F RIRE




1.2 E2FRAHEALAF
121 2R B RALA A i:ﬂﬁaiﬁﬁgé@ HPPD RZ#A4F At 4= 4 F b 3 7 ik

R E: BIREMAAEZARMNE £/, 72 H. Hellendoorn #4% £ &
% 4 09272 £ 48 (A survey on industrial applications of fuzzy control, Computers in
Industry, 62(3): 213- 226, 2011) ¥ 45 A1 45 th : AR RIS A T b4 )2 5 A
NalkE “EREABREABERHRILEHNAZAATHEREZR” X—/AFEER
By Pk, RE BB ARA KA PR E M EIEE RO R EE: 1) defT
MARIZHIL TR T 2) AFE IR A A BRI AR R A4 5 o

BRI R BER A B RSAT: A TR AR BREANK T # I
St %3 T ISR A A A mk L MUAR B4 ) 320 4R B — A & M A AU X 89 P
18PDC (Parallel Distributed Compensation) # 4= &% 94, S RIEH, XA fE £ &
A AT KA 42 H) 5 AR AR B i TAF XM IE T £ 09 S R AR R4 AE, H SR
PRI isH R AEA, I TEAHFEZZ R IFH 0, F8ETPDCHA
AAERH A REF R LR ER T AAEL TSSO, L THESZERMT
FBEHSFON & KR IEF B, M A AR I 77 Sk R 42 H3 o R T8 S35 A
BRKOKRTH, FEAMAAPDCT &6y RTLE ) = ZRH. i, A a8
R B BNEATH R A E & B IR A & H 5 TR m K s H3FF 4L,
BRI R AL R AR KRR KRR B, b TR kA

FLRTRF L EARAZ B A AL DR YT EXF, delT T3R5 LiE 9
%é’aﬁiﬂré& ERME FRAURE RAIAA A —ANRE DX a9 15 2 (IFAC AR E R’

&) £ % . (IEEE Trans. on Fuzzy Systems) & £%. & E T. M. Guerra # 1%, “a
very challenging problem”, IEEE Trans. on Fuzzy Systems, 27 (2):402-410, 2019).

FR MG AR BT B FIFEARILT S5 HABEAEE =4 B R AR R Z
AR EIKF, HEBREOFRSZAXSBRLSMIER; LT HM M %M
KBRE % g R AR 18 Z 18] LA SR AL, 32 4 T #728 & SUTF 69 HPPD
AR AL L EHFMT T & FAT TR L EOH AR Atz d18T hk
MAMHELE, ELTRTE, SX5EAEAEATAZ = FTHERAFZETHEEA
st a9 TERAR, KFETHABLERRFRR AR R/ AL TH
RARTR R0 R B R BRI R Sk A k. MORN h BT AL H. Hellendoorn
AR B OGN ARG 3E Lo E 2ok B, BARF RAIH ST

(1) BB RIFGTFASAXSBUPIER, H Xl aEBE st &
AR THRMET Bk, LEREOLKE: #BL[11]. [1.2].

1% B 4% % PDC 77 kAR X 442 2] Bt T JF & M Ak s 3t £ 69 & R JE R4 4E
HA R T me Rt —F INTHRF M, FHME% PDC 7 ka9 2 A
TOE LB MRA] . AT AL, WA B A B T R AL AT 4 R 69 A 1 X
A, RAT %%Aﬁ*ilﬁ fRFB SR R EM AR R Z B EIE R,

BIFT A IZ R RF TR Z ALK ERE R TE SN IER MR
) xt F 48 IE AT ég HPPD ’*'17}%%}]%:.%]3%, FRAF AL ATAR & 5 HOR Y AR Tk 23
H K0 M ARAR B4 ) 1 AR TR AL T M ki 42 (#% CIEEE Trans. on Fuzzy
Systems) &l £% . & E T. M. Guerra # 4% 48z 4 “development of more advanced




control approach”, IEEE Trans. on Fuzzy Systems,27 (2):402-410, 2019). YA E = E
NN AR A B BARYE, PTARd 69 7 R T, M. Guerra 2032 6942 80 & 40 7T 429X
HARER I ERA. A r b, wFAELARNBEMATHKFNEA S4AE
RAFHEAAZ 8, I FEIEMT AL B FH X5 5B 2725 (8 L[1.2]),
5 B Irfo b 54 s R AR 5180 FAHR T2 — P TEIK (L RA 2).

A2 BL[L2]ARE B RFH48 X8R5tk

78 X.-P. Xie et al. / Fuzzy Sets and Systems 263 (2015) 71-81

[24] M6 YTEEE TIE &l = AiPalhares
Table 1 ZOliverira#{(1 HIJ\I)Q—*F
Maximum of feasible values of A with different ¢ and different methods.
¢ 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
[24] 29.7 21.0 16.3 134 11.3 9.8 8.6 7.6 6.8
[26] 30.0 214 16.9 14.2 12.3 10.9 9.8 9.0 8.4
Theorem 4 with i = 1 313 232 19.1 16.6 14.7 13.2 11.9 10.8 9.8
Theorem 4 with i =2 312 230 18.8 16.2 144 129 11.7 10.7 9.8

@ +# L[1.1]4 IEEE Fellow. {IEEE Trans. on Fuzzy Systems) % % Chin-Teng
Lin ##% £ 34 & 49“The structure and citation landscape of IEEE Transactions on
Fuzzy Systems (1994-2015), IEEE Trans. on Fuzzy Systems,26 (2):430-442,2018" =
Feh 7)1 IR P N A “TOP 10 References with Strong Citation Bursts” (AT 10
WX HL H 2)o i, L [LIK &R B ELE T FHENREE—H ESI S 3] Lo

@ IEEE Fellow. 7% Kk 2 K54+ W. Pedrycz #4245 1h, 6 X[1.1]%9 &
R AR5 26 R g AAUSACE] T £24 /A (“play an important role”, IEEE
Trans. on Fuzzy Systems, 22(6): 1585-1597, 2014).

@ EFFEM A LSS T /H M.Sugeno #4%& |IEEE ﬁL %R F 2

{IEEE Computational Intelligence Magazine) & % &K k& 4zi#£“Fuzzy Control
Systems: Past, Present and Future, 14(1):56-68,2019”+ % £ é’&ﬁ Glﬂw%/\:ki X3
S 09 52 #A 4% F) SR 98- (“It should be stressed that alternative control schemes ... been
proposed in the T-S fuzzy literature [65]”, S #k[65]BF+#& L [1.1]).

(2) ®d THULFELTOHHPPDRE Iz F A9 L B 5T T &, FAT
BRFUIEFERABRPEFZALAZTEEBRECAEHNEAAEHREERGRE
BARe IR EOIE: £ X[1.3]. [1.4]. [1.5].

FE B F TR T AR F 69 B B, Ao AT AR SR I A AR A AR KRR A 64 432 4
R B AARE— R 2GR R B AL T HEZHHA LI Z AR
MERKTFLAE S, 43T, PIFARHT & M A4 AL AT 4 4 %, 69 42
M %M XE % HBIIERM KA M G AE L, LT aMFMH S A
HARE S @B IR A ARG, R AR E T 50 XA &M
4B [ 7 ok (i I [L.3]) ) % A6AR4EE 7 ik (6 I [1.4]) #Fif & T &9HPPDA!
KR ) b B 50T 77 k(8 L[1.5]), AT BT hE B F M4k LA #1424

BEEGTHEZARLAEFNEZAFTHEEZRONT BfR. EFHBHGL, PIFA
R ey AT A0t B 2 42 % 49 (log, Ng, N.):L*id”' L o7 ik C A AUR,
BT & AT, AR AN & 2 iR A4 H) H ok 2 R 6938 A M T 2 (F] 4
T. M. Guerrazt#%#£ L 45 4 . “the computational burden is usually estimated by the
method in Xie et al. 2014” , ISA Transactions, 84(1): 104-110, 2019 ).




B

@ $hEAF 2% EIu H. Park# 3% 4= IEEE Fellow. K iz 52 404 #4% 4 #7-F
Fagded, L [LA B LR EIE T ZAARIEE T F Mgk TR R AAL 2 MR A
(“Xie et al. addressed ... the method of the augmented multi-indexed matrix”, IEEE
Trans. on Cybernetics, DOI:10.1109/TCYB.2019.2918793, 2019).

@ IFAC # AR %5 4 & £/%. IEEE Trans. on Fuzzy Systems) & % T. M.
Guerra ##%#=IEEE Fellow. IEEEL Y ¥ F5 42 F. BRAA L ZXERAKRF
Xinghuo Yu #3245 #1454, # L[1.3]4=[1.5]2 B Fr £ % a8 % MLk AAL BiAL 2
HAER R A R 3 BARMIER R Ao T A ARAFHAEET LT RERT 74
&y “early works” (Fuzzy Sets and Systems, 306:48-62, 2017). “important results”
(IEEE Trans. on Fuzzy Systems, 26 (4):2261-2272,2018),

() FAT NAT WA LG Arzd Xt LB TR, RFLAE
ZRRTHZDABR/AEZTHERL2T 0L J[RERPER E T T &,
BUAF T 4% H. Hellendoorn # TR B A F M EAAE% LT E2HE, K
R 6.4 it L[1.6-1.10].

TREHETAEZEHAFETAABRRRIESET SN PIFARILT
RIEETZFHLE —F5ETLALEZ(NELINLTE 1/2-23), BTEAAETZE
AAC BAEAT AR R 2P 4R 5038 Ao 35 RIE BT H R e 2 FRAER R M, 4Faf
R, BET —MHTRATSHELSLBRIF, TRT TRESHE LG FdxH
P&t o RE AR LB (18 L[1.6]); 474k T VAR MIAUA B & 69 RA1E 75 T2 R 4
B TRFH, BX5EXTHZ = FEHFBER, R —HT ZAEHRIZH]K
(R L[L7]); BmRE —MFREEZ AT RETH &, SdTHRAER
P FE 15T F 09 F MM T ASTE S (8 L[1.8]); KA S — AR A AR 8 R ATHL
R RAR IR T FHRTF R, ER/BETHEE=F B RE R L
[1.9]), & THAEAMRE BARs =T 2690 TERAM, RETHRFHRR
D EBRIERTH G427 20069 2 F s R A b H] 7k (18 L [1.10]) .

BN

@ (IEEE Trans. on Industrial Electronics) | %% Reinaldo M. Palhares # 4%
(IEEE Trans. on Fuzzy Systems, 27(9):1833-1843,2019)45 &, & XL [1.6]3k/F T &1~
Wt st TRTHZ L E: “obtaining less conservative results
without increasing the computational burden”, ¥#% 7T #%##% H. Hellendoorn # 4%
2011 F AT N TT A AR G 98 E A E L8t & “significant improvements”.

@ IEEE Fellow, # E/f&M KT K5 -F# R4 Tingwen Huang # 4% (IEEE
Trans. on Systems, Man, and Cybernetics: Systems, DOI: 10.1109/TSMC.2019.
2946248,2019) i ¥ i6 L [1.7]42 5 T 7 69 b0 B ALl A o iR 2 T AE A 7 R 52 i
BAL R FEHRIFIAL: “In [53], a new alterable-weights based ranking switching
mechanism was proposed, and the relaxed real-time scheduling stabilization problem
was solved”

AR T EARRE: PIFABTETHFGRAMENTL, Uk H.
Hellendoorn #c 4% P di A FF P32 A B AR, H5 5 #7322 7 — 2 A ALK




BE A ZERYAEE HPPD BB iz d b 7 k. A mPid AAH —
YEH Rk 10 B KL, @4 (IEEE Trans. on Fuzzy Systems) (4 &). {IEEE
Trans. on Cybernetics) (3 #). {Fuzzy Sets and Systems) ((1 #). €IEEE Trans.
on Systems, Man, and Cybernetics: Systems) (2 %), H ¥ A 3 B At ESI # &
w3, 6 AL ESI &sle L

[1.1] Xiangpeng Xie, etc. Control synthesis of discrete-time T-S fuzzy systems based
on a novel non-PDC control scheme. IEEE Transactions on Fuzzy Systems, Vol. 21,
No.1, pp. 147-157, 2013. (ESI &4 5] )

[1.2] Xiangpeng Xie, etc. An efficient approach for reducing the conservatism of
LMI-based stability conditions for continuous-time T-S fuzzy systems. Fuzzy Sets
and Systems, Vol. 263, No.1, pp. 71-81, 2015. (ESI # & f= &4k 5] # X)

[1.3] Xiangpeng Xie, etc. Further studies on control synthesis of discrete-time T-S
fuzzy systems via useful matrix equalities. IEEE Transactions on Fuzzy Systems,
Vol. 22, No.4, pp. 1026-1031, 2014.

[1.4] Xiangpeng Xie, etc. Further studies on control synthesis of discrete-time T-S
fuzzy systems via augmented multi-indexed matrix approach. IEEE Transactions on
Cybernetics, Vol. 44, No.12, pp. 2784-2791, 2014. (ESI &4 3]# X)

[1.5] Xiangpeng Xie, etc. Control synthesis of discrete-time T-S fuzzy systems via a
multi-instant homogenous polynomial approach. IEEE Transactions on Cybernetics,
\ol. 46, No.3, pp. 630-640, 2016. (ESI # &f=Za 51& L, F4357 2016 F A+ B
T ERA Y0 EREREL)

[1.6] Xiangpeng Xie, etc. Control synthesis of discrete-time T-S fuzzy systems:
reducing the conservatism whilst alleviating the computational burden. IEEE
Transactions on Cybernetics, Vol. 47, No.9, pp. 2480-2491, 2017. (ESI &4 3] # L)
[1.7] Xiangpeng Xie, etc. Relaxed real-time scheduling stabilization of discrete-time
Takagi-Sugeno fuzzy systems via an alterable weights based ranking switching
mechanism. IEEE Transactions on Fuzzy Systems, Vol. 26, No.6, pp. 3808-3819,
2018. (ESI # & A B4k 5] 8 )

[1.8] Xiangpeng Xie, etc. Reducing the conservatism of stabilization for discrete-time
Takagi-Sugeno fuzzy systems via a new extended representation approach. IEEE
Transactions on Systems, Man, and Cybernetics: Systems, Vol. 50, No.1, pp.
4387-4393, 2020.

[1.9] Xiangpeng Xie, etc. Enhanced switching stabilization of discrete-time
Takagi-Sugeno fuzzy systems: reducing the conservatism and alleviating the on-line
computational burden. IEEE Transactions on Fuzzy Systems, DOI:10.1109/
TFUZZ .2020.2986670, 2020.

[1.10] Xiangpeng Xie, etc. Enhanced stabilization of discrete-time Takagi-Sugeno
fuzzy systems based on a comprehensive real-time scheduling model. IEEE
Transactions on Systems, Man, and Cybernetics: Systems, DOI: 10.1109/TSMC.
2020.3009728, 2020.




122 M T ARG % 010 R MRS SE L0283 5k

HRFw: BRI LEATHTIEXKE. FAIHHEERFRERERRK
AT ZHEMNE, BN T AHRZRI)EREZFHEFEALRALLETT T F
GG LA 5 R, BIL, 1% R RGN T AT I A A TS T T 4m
WT RAEBE, AT MR IR AP 2 H TR B GIRE], B
REAE B AR TR 4E B 0 BB Z G AR, Bl T A% LA IR B 49 Al
ZLI B 3 AR TS AL (A ) TTAF) AR TAR B (AT LA E . 2+ 55k, BRRE
it HRELSH R TR 2 X ERLF AT — R TR R 2R, Ede IFAC
HARKE R4 £/ . (IEEE Trans. on Fuzzy Systems) &l £% T. M. Guerra #4%
PG 69 S 4kt 7 R JF3E AR 69 T 4T 7 % (is not the “best” possible one), #f
B AR E A T kAR _E ok & ¥ (“change in the initial method”, IEEE Trans. on
Fuzzy Systems, 20:187-192, 2012), &£ A#&#2692, 4 K305 3841 50 A% R AR 3 I8
ZIA LI HR T RSB A SIS w =N R AL, R F R s AR
BAHETHEBRETRR, FRER T FEFFE AT EAEFEEREHH R
MEE, REBHRIRE, HERREESATFRTEAL, REHBXR—FFH
HUEARPE 69 % Bt 18] R B AR AT S8 E L E 7 %

KRG AR AT B P IF AR T —AF A& 349 Multi-Instant RS H 0 ) 2% 42
M, REEKTEPREEHERORTHFRS THEXRE, FAT T M.
Guerra LR FH“FTHRARLENEE"; XRET ZHEWMER T HFARLE
%, P RGHTRHMRE/RTERGFEE. FHEARFEZHE; REAE
B A BRI T EEREHRE RS S E L = AR AR PETET
B9 IR R EAZ AR, A 4ube4R ranking-based nik 7y ik, T ER A5 B
IR R T ik, FAMA RN RE T RSk, MET —FAMEREN S
B R R EEBMREF T EXKELBEAIN F &k, TEHEKTI=H @5+ 5
RAT 3Bm TR ZARREETRA . RS THERRE, BT HXERG &
e SRR Tk R RAER A o EARFARARH ST

(1) & T —F 24 Multi-Instant ZAZ IR B M), BF KT ERHIK
AEHERGRTHARS T HERE, FAT T. M. Guerra HILFB 50T
EARLEOEE, THERROE: wL[21]. [22]. [2.3].

IRTFTEFFEFRANEBEEFHRAME R E, FPIEARE T 44
Multi-Instant 7 A2 #8200 25 28 44 FF AR 0 3B T AB AT K AF B 20 A2 44 AT 4 18] BUAE K )
AUk R HIE AT, 4k m 3Rl a2 48 4R Lyapunov 2k AT T ik,
JRFE B T AR 55 3% 4T 7 B A © A6 FRAR LT B R LA A R e A e E
AT EIa 512 8, RENEREMEREFTERORTRIRS THEXK
FOFIT T. M. Guerra #3248 $ 69 77 ik AR L8y % 37 (5T M3+ 10 12 A k|
WEH 3)e £IRT Lok d4) & 4t s34 A 3h(100ms &), #0547 (50ms 42)” 3L
KA REZK, BAREEMATHE 6 KNS H1E L akd BN 5%+
B, @it T —4F ranking-based 737 ik HHFERE AT AT 2O R DO HE
SEAEBDRHBREATFTAAKA R, KA T HRTFH L) L% E 50ms A bR %
AR B (N8 L[2.2]). skdl, @it % FAnsE R ARG AR T, L%




TP T AR, R T H R A E(L® L[2.3]).
AA 3 BL2ARER L B b 40 % AR

1718 [2710 T. M. Guerra #17 12012
4 FAEIEEE TFS LW iR
TABLEI
MaAXIMUM OF FEASIBLE INTERVALS OF b Via DIFFERENT METHODS
a 1.00 2.00 3.00 4.00
[27] [0.4,07] [-0.4,09] [-04,09] [-0.2,03]
Case 1 [04,157] [-0.4,35] [-0.4,16] [-0.4,10]

Case 2 [-0.4,186] [-0.4.38] [-0.4,17] [-D.4,10]
Case 3 [0.4.213] [-0.441] [-0417] [-0.4.11]

BTN :

@ & Z2#5 %k, IEEE Life Fellow. % B3 5874 R K 549 Jacek. M.
Zurada (IEEE Vice President) # 4% 72 36 L & M- 0 T 35 A LB AL B AL
B @e 5 —EH e, H45 6 L[2.1] 2 AN 3 20 AT R 09 AR M TAE
(“essential”, IEEE Trans. on Fuzzy Systems, 26(2):761-770, 2018),

@ IEEE Fellow. €7 B =% & X5 Wen-June Wang #4%7r 45, # 3 [2.1]
# 4 T —H“a new fuzzy observer”, iX I ax kA e AT FE KA R LM B %R
FHEARAE T #1242 (IET Control Theory and Applications, 10:151-161,2016).

@ Takagi-Sugeno &AL A 4R | B IREM R 454 2 F M.Sugeno # 4%
7 |EEE # £ % ik 52 238 MF)4% (IEEE Computational Intelligence Magazine) _t
Ak K 47K “Fuzzy Control Systems: Past, Present and Future, 14(1):56-68, 2019”
v EHERPIFEAFRKTHAE B L[2.2] KIGERA T T-S AN B ik
K-F(“performance specifications have been largely developed”).

@ (IEEE Trans. on Fuzzy Systems) &| £% . %3 H 2 T K5 J. A. Meda
Campana 4% 1 M8 L [2.2] 432 7 Beak A 2069 #7 & 3 4L %] “a new ranking-based
switching mechanism” (IEEE Trans. on Fuzzy Systems, 26(5): 2649-2662, 2018),

Q BETSLEWMRAXTHARLER, #— TR TEBRIETLRY
HRE, GHREURIAXE, LHEREOE: #XL[24]. [25]. [2.6].

3t 55 204 A 64 ) B 1) RO SR B M % KT AR AR S A ot B AL, de AT B B 4R
AR S BT E RO R, SRR AR E AR IR, PiFA
R —AEA T EREFEAUL R nehs], Bk TRMEEETRZES T
REBHIEERMLAFF RS L[24]); R —H % K RIKAS M,
H T ARARKAE A GO AR R AR SR R R F R (L L[2.5]); #EH T —
A % Y AR IR R 9 75 ik, R T MRS A B AR89 % Y 7 B B ARt 5
R T R I F GRS ST (L8 L[2.6]), 125 &HHAHIRHA,

BN

@ #EAFRITE Ju H. Park 42 M#e L[2.4]% : “an efficient tool in
studying nonlinear control systems” (IEEE Trans. on Systems, Man and Cybernetics:
Systems, DOI: 10.1109/TSMC.2019.2931530,2019).

@ IEEE Fellow. BxiM#t5zkzd. IEEE SMC 524 a7 £/% C. L. Philip Chen
HAgd b LA A L AN R IEA M A %7 @ o9 Kk kA% 7 ® (“The future




research direction”, IET Control Theory & Applications, 13(4):534-542,2019).

@ IEEE Fellow. EIF£# F 45 277 £ /% Shun-Feng Su 4% 11 #6 L [2.4]
ARk A FH AR R AR A T AR & 42 (“novel fuzzy systems
proposed in [49] will be used to solve the above control problems”, IEEE Trans. on
Systems, Man and Cybernetics: Systems, DOI: 10.1109/TSMC.2019. 2956063,2019).

() BT —HUBLYMKELSERNFRARET &, FATETSIHRREHK
RSB LW, BEMEKT KERRE; RHBRT SHAKFHETIN
BRBRHBRETRIEA; RET —NHFHRAEHRFRAEST &, HRT—F
A ARG S i R MRS T HERESHERH FE. LIERROE:
X [2.7]. [2.8]. [2.9]. [2.10].

SE AT E BT 75 & A9 I8 R OR AN E T R LR MU 69 BR BT TR, 12 % 4 AR A
T BATMORRAF R AL R A AL E R IR EREL T HEAR
FREEREES. AT HRLFEA, FRTRELB A KB TR G S a7 2
¥ PR KRR E B B I % B RORCR B HIE, —E T — MR E LI AR
BRI T &, FRT AT ZHRRBFHIFBNKESKE LY, BEFEKT &E
RMEFEL®L[2.7]); #—F, BERHER TRESWIREZRZRARIESATF
RIETE S X FHLHE R PR MR T LS50 7 ket £ (L L
[2.8]), st ah b, diF A GRILRE —F R K- - R BALE]” W AR R
kT ERARBHIEINBRRORKEFETRFA(NLEL[2.9]). KT FiFAR
IR F . RS AL R R, ¥ IFAER L[2.10]F AL & A LT
T EERERNS .. RSB TR EL = AR R APEHETHEP NS0
8] ROE )AL, BUATH % 0 2 AL HA AT A A E I ALIE 5 7T 36 b, 3-8 7 — A0 F
PR R RO E R T R, MR T — B AR S B R R AR S EH 5
WELB LN T &, THERERTEHNSARETE AT RO TEHEZLER
AR R TRERRE, WRTAXERLSTEFOREFILRERGEY
At 1. X [2.101£ A & G AR4 ¢ 8] £ B A 3 4= %] th & £ /% Masayoshi Tomizuka
#H i, P B IALIR 4k 4 21 IEEE Life Fellow. £ B % B AR M 2 X % Kwang Y. Lee
HRFmLFHHXEH53R, #XAZL ESI &3] L,

BN

@ IEEE Fellow. 3 H 315k % K5 Wen-Hua Chen #3206 L[2.7]% T
AT %5 H ARG LB (“While in fault estimation-based approach [7], a fault
is indicated when fault estimates deviate from a predefined threshold.” IEEE Trans.
on Systems, Man and Cybernetics: Systems, 48(12): 742-751,2019).

@ IEEE Fellow. # & A 4= %] th & £ Masayoshi Tomizuka # #% & LAk T
2 K £ — X #1+] {Mechanical Systems and Signal Processing) # 4§ & # 3 [2.10]%
iR SN 3F TR v T A9 AR Sk B s B Y SR9E 1R R AR A T “a systematic framework
for the design”(Mechanical Systems and Signal Processing, 104:436-448,2018),

@ IEEE Fellow. & # 3% F & % Gang Feng # 4% iF it XL [2.10] 2 & L IR £
Ze dE &M R Ghds b 9] AR 69 4 ) Bk 2 69 A2 B 42 ) 7 ok (“particularly successful”,
IEEE Trans. on Systems, Man and Cybernetics: Systems, DOI: 10.1109/ TSMC.2018.




2792218, 2018),

AR T AR R R E: PIFABTECFGRAERANTL, WET A
ey Z ot R EAREMREF T SR ELE e T k. Z @l —hH Kk
10 % |EEE JCH 52 Kb X, @.4% IEEE Trans. on Fuzzy Systems) (3 #). {|IEEE
Trans. on Cybernetics) (3 #). {IEEE Trans. on Circuits and Systems I: Regular
Papers) (2 #). €IEEE Trans. on Systems, Man, and Cybernetics: Systems) (2
), LA 3B ANEESI Sl
[2.1] Xiangpeng Xie, etc. Observer design of discrete-time T-S fuzzy systems via
multi-instant homogenous matrix polynomials. IEEE Transactions on Fuzzy
Systems, Vol. 22, No.6, pp. 1174-1179, 2014.

[2.2] Xiangpeng Xie, etc. Multi-instant observer design of discrete-time fuzzy
systems: a ranking-based switching approach. IEEE Transactions on Fuzzy Systems,
Vol. 25, No.5, pp. 1281-1292, 2017. ( ESI &4 3| X)

[2.3] Xiangpeng Xie, etc. Relaxed fuzzy observer design of discrete-time nonlinear
systems via two effective technical measures. IEEE Transactions on Fuzzy Systems,
\ol. 26, No.5, pp. 2833-2845, 2018.

[2.4] Xiangpeng Xie, etc. Observer design of discrete-time fuzzy systems based on an
alterable weights method. IEEE Transactions on Cybernetics, Vol. 50, No.4, pp.
1430-1439, 2020. ( ESI ;& 3]1# X)

[2.5] Xiangpeng Xie etc. Observer-based state estimation of discrete-time fuzzy
systems based on a joint switching mechanism for adjacent instants. IEEE
Transactions on Cybernetics, Vol. 50, No.8, pp. 3545-3555, 2020.

[2.6] Xiangpeng Xie, etc. Observer-based relaxed multi-instant fuzzy state estimation
design of discrete-time nonlinear systems and its application: a deep division
approach. IEEE Transactions on Circuits and Systems I: Regular Papers, Vol. 67,
No.5, pp. 1775-1785, 2020.

[2.7] Xiangpeng Xie, etc. Fault estimation observer design of discrete-time nonlinear
systems via a joint realtime scheduling law. IEEE Transactions on Systems, Man,
and Cybernetics: Systems, Vol. 47, No.7, pp. 1451-1463, 2017. (SCI — X, IF: 7.351)
[2.8] Xiangpeng Xie, etc. Fault estimation observer design for discrete-time
Takagi-Sugeno  fuzzy  systems based on  homogenous  polynomially
parameter-dependent Lyapunov functions. IEEE Transactions on Cybernetics, Vol.
47, No.9, pp. 2504-2513, 2017.

[2.9] Xiangpeng Xie, etc. Observer-based fault estimation for discrete-time nonlinear
systems and its application: a weighted switching approach. IEEE Transactions on
Circuits and Systems I: Regular Papers, Vol. 66, No.11, pp. 4377-4387, 2019.

[2.10] Xiangpeng Xie, etc. Relaxed control design of discrete-time Takagi-Sugeno
fuzzy systems: an event-triggered real-time scheduling approach. IEEE Transactions
on Systems, Man, and Cybernetics: Systems, Vol. 48, No.12, pp.2251-2262, 2018.
(ESI & 5] )




1.2.3 WiF AR R AL LB LR A Zp 2 F P o) Tk g B
R T A AR R AN R B ke F S, AT A E SRR E —A
Kb L EE R A fl B R 69 A 52 K-F 45U AR 5 5] K& T
TP KA 5 H AR B R (2006-2020)) #9455 K & AR (7T 18 R4 ek AT
IEE5KE) (9E2MRAD. CA—FHAANS T T, THTE. FRIELKML,
IRTRIMEE izt AE, AFRAZPAILTMAE ZHEL 4 KT #
F, XK EARE AL TARRR A ORISR, R TAER A B MK TR
HED TR, LT O RS LR R ) AR 6 B R RS B TG . LR 42 ) L
o dLALARAT. TAESR T AR, P AR F AT, R AR A IR K S AL 89 25 R AR A
T8 o RIS 25 & o 38 5 R A SR o 4 B oR A LA i ok a2 4L F AT A2
FEANKE, BRIMGRARLNUARSEHORH M E. THERIT: AiLF
MIMRAREFRENLILTMETEHNEZRATRIBE. BENTRH, A
B RSB E R B TAEME AL L AP S @RS, ITLE
k3% ABB /2 8] ik H B LA AL B4R B T T K b A AL A AR AR T 45 ) B R Bk
HOHFFRAE KT BmT Ty ., BT ABB 2 33 & BRI K
40, KAAK B R A LA LR A A S 654 JLFMILIL R A P4 FIE A £ K
T AEFGINRAIFFREZEFBER, AR TR A KIESH 5 Say st R 4=
W RAOER . BB R T RBEILA LIS SRR, Tif s anh i 4k s b
MREBZRFRENCARABROESHEOEEFTMAEILT RO E GRS,
IR HRI AR AR, BINA A A LML IR A Fp s B A 5 4B et 0Y
AL A Fp 4 A 4 B R R S m AN R A A
® FHEAKXE: BNLHLRAFRMGIINE 03355 BRI IRG R BIZH AL
A B T AU 4% 5 AR 4R AL 45 69 K P JE 5 1 R A9 AR I I B F BT kA
BRI B [G K RIS RE ), AR — IR AR B S KR R G
MK, ABERT = SHM;
€ REFTRARE: MTBBRENKAFRIA A RAEN —mEME o &R
) L&y 26 AN SRR ARTK AR, TAL EAE R R A KM AEE 7 kR AT
AME B REAET, XOAERITK A EF G EH], MERGKRESRE
HRETEFRAAARFHEREAEAESRS M TAABEARAARF R ;
¢ EREEZHEBELBAF : 24 ZF AT A KK 506 i M F KA
PHE”, FEMEHERELRERT L ENAIZNSSE, RR0T £~
HE X T AEBEARBRRKFLAARZAGIEASLF A
& LHEBMEBEHEEEIARDITF TDC FEE24E RS FHER: G
£ B HRFHERRZAKRSZUHITTF TDC A HEEAFE, FERAE
R RARERAT AL 60%, A THZmMA P ARG RAERERFE
KegLim B, MHEH T4 A AL HIELEE S, MBI, BHE
ERH RSB RKE— T A TR RGN T EHITF TDC F 46 8913 TR TR,
AR TH A RGBEMER L TR ZAERNEFERE AR 5B,
FRBET AR FT 5 PIFARKIAE B A2 H] L A SR SNAR TS A A 4 1
FARFRFMAFARTIAF LR RN A TEA B 5018 = AAY 7T Jbif = & LA
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FEFEMRATH N S] MR A LR R, BAFA IR A 20°R 4L M4 ) 69 AR, A&
HfFET EROANBRER, B =k 2 B IR e KFAERS AR 4545 E 6l
AR)o BARF RAH 2dm T -

(1) FIAALZELILFME IR I R & L FobbdF e, 2T A4
m AR FLAL iR A 2 Roesser & 2-D & SAZ a2 AN (A 1), KAl T RATHEHAEA,
AL A B B AR A S AR & T e Ae AL 77 ) Lt AT AR, B w AL 7 ) Las e
Wt HAGh 7, THIR T B T AUALER4E 5T 4 AL 4249 K T 3B 3 18 89 AR i G %
"R 4k dm A%t B R Tz AR A AY HPPD-CL A Mids &1 5%, #4988 7 #5413t S -5k
FHIEEKRR N UHRCAEH R RENBER AmIERT EHZET K
U LRI BRIE AR S, RBEFR S “WHZI—RB "R HO"FHRK
W ETE. % T TR RAE —EEREFRELI K (AxLFIR) 2 &,
ESI &#3lie X 1 Ho AT LA RTANI AR E —RKAARAEF 4571 (LK
F AR EF[1]-[4]).

EAFH: wIFAS—H K EE (AHNFIR) LY Roesser & 2-D R4
AR AR NS A AL B N H P B TAEE AR eI £ 49 2010-2011 4% %) A
5 IAEFHKREIREFRIEH KRR L4, IEEE Fellow., HHHRKIZFEH
RBHILAGH . PIFARB I 2-D & L4241 (“Xie et al. [17] proposed a
novel ... control scheme”, IET Control Theory & Applications, 12:718-727, 2018).

SRR - SEBIEETIEE

. N . Jesmeael AN
O ISR . IR WWBGSERE |
SEER SRS gy | CMTESEEIT Lo
O (e EiRRERE |00 SRS EIRAE ; -
HRER , BRETLHLR oNTFEbEER (O
B PSR RAIAS,
r------" - - —--=--—"—-""-"-""-""-""-""”""— ]
: 7 TS Roesser®2-D e
?ﬁ || RSt - T B P T
’J_j_ | o IR R TR RS |
- ERNSEIEA |
el | | Cmesewmsnminsies |
|| - esemmemmmame s mmedes I
| | saFasmusmresrasmasn, |
e ———— 1

B 1 A LRI i& 4 2P Roesser & 2-D & S Bz s A

(2) W3R AF 5 R FTFE 69 “Multi-Instant AUAZ BAALM) 25 224”7 & A T4
AN B RAMEAE Z AT, FAHRT Tkisd & %a9“4= %) K3 (100ms
R), &M FAT(50ms &) BB R E B K, 3B 5K N A0E S 6 SR RIK
S BAA], RAFILT AB B RE R T AR A AEMAT AT 249 K5
A5 B, RGBT & AL 45 /2 50ms P bk 52 HLAY BB 25, AL AR AW
PR Ho e BAE T R BRARZ B RAME, RABETHRHBANZ RTEKR
B A X AR PIGRFIE & 5% £ 0.1%AN). ZRERF —MEH KA T
5 4k 39 AR £ % B PR 44 _E(Signal Processing(SCI = X), 94:102-107, 2014). # T
LR AT EARE — K IAARAEF] 4 (LR E M2 FA[5]-[8]).

EIIEH: s EAFIREE Ju H. Park #3245, P iIFAZRERIEET
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H TR AR AN KT 2-D R %432 58 00 X — e sk b 9] 2 (“it
is very interesting to ask the first challenging question... their application ...such
as thermal processes [11]”, IET Signal Processing, 8(8):885-890, 2014).

(3) FE AL AR “UE LW IRE K F AT &7 2 AT 5K AR
T A F AE L FUAL IR A 270 Sk B9 B 15T o T AR R AR 69 Bl oy 35 AT i 2] 2 —
PR KAFRAEE N 2] S AN 2] B PR R AR, MY T B4 R T8 —dok 3L
Po AR AR, AT R KT B T LA IR B A R 3 A% W B b 3
Fo ) T A BARBEIRIE RO RAMK T, RERKTHRRBRERRESY
20%% £ 5% A A). R RUE —EH AR TERMIE., 245 asth a4l
(SCI —X)_E(ISA Transactions, 94:102-107, 2018). # F L& #F 50 4 S 484 5 —
REANZ I HH] 3 (AR E M A FA[9]-[11]).

EI M. IEEE Fellow. 67 B =% s K5 Wen-June Wang # 4% iE & 14
%Ak R A AR A 12 ) I8 AT e a2 A oF A9 L AN X R M R (“intelligent control
methodologies (e.g., fuzzy control [10], neural networks [11], and expert systems
[12]) 7, ISA Transactions, 86:287-298, 2019).

(4) 8 EZH K “ TEMAWINACHH 1T TDC” £ AR -F & EmEH, K/
) R B 8GR ST h Ao A 3 oh, R o Ae A 3 3R B RARM A& 89 T4 AL A 52 4-F
&, BRWETERT =6 R AR A Rl T et H AL, K48 &, RE&ER,
%R TS B S SRR 693 AL A LA AAR S dxh) R AR M), i@id 4k PLC BH4T
Bl (%0 A R I AR ). S ARALTH. @@t a2 FET. TR
A VAR P8 AR S R R A A A7 55 I T SR AR IR ) A o Ak A9 AR A L N
WA T AN, LRBRAFRG ZERE KRR SBRETHE AT, R T
FRARSHEITRA . B TRERRE, R T AAXER T H @ e %Rk R
ROGE R AL o LA R R B T 38 A BARE R B G I AT R &L, 48
BHAR BRI REAR T EZHCHR FE—TRA): (RIS BRI, 124
GARACIL T D (o5 LA AR TS ) Z 43 5 A9 AME AR FT L) (P ARMLER -F AR
424 R RMACE T Do 2P (EAR IR 124 R AEAET) RIEKF
BT IARBARAERA) —FRHLF—, ©AEHFLAELUARERN), AT
LA AN EAAF — KAANRA T ] 4 (AR F AN S F F1[12]-[15]) -

BAR B AR T R IEAFTEBROFEG P68 5 TAERKA RN EEH LM
A FRAKNLIAEBIRFT LTS, PIRAUTA R TATH ZHZRNA T4
B E iR ARG A LA AR AR 32 ) & AT K%t AR, IR AR TAE, i
ARG Tk A, #H R E LB EIRAdRKF(RKRA FHT R AR
FIE A AR, DR FHATARSEARTAEARAE 61 LLA), 126 R AR AR ITRA
%, TDC 7 %69 1U/6(E £ M AW 270 77 LIEH 45 7 ), TR EREA (#R4
BFR) T RERFERREN((HF£EFR), 201434, “FLmH AT
T IHLEG 4 SLar MRS 24 R, WA 2). 2015 F 6 A, ¥IiFAANFHF T mA
0 KT AL B KRR B AR A F I A FiEH R SRR KA R IRA) E
FAXFTAE M. B 2015 FUk, PIFARN TRIIFAKREETHTIT
A T LA CH IR AN A TR 5] FF RZ AL Lt AT AR B A
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5% Tk, FANEITHEE ST HRFEPSREBEHALE R (B 10 A),

WB16 Iﬁﬁx LT TVETY .
B < - g i -
Mﬁﬁ&?lﬁm‘]%ﬂ%ﬁﬁ:ﬁ?&ﬂ&# ;_j*‘iﬁg"}:’ﬁi" g -
T" ""'a:'?L '\)(r E il |,
b o Ll
) H T T M [
B AVAS N

B 2 PIRAZRHARGRTIER R LA

Mt: PIHEARERLIEREAEARE:

[1] —AF A SLAF ARAR T AR 3 22 & 45 %) & 45, % A5 1 CN201210115701.0, K BAA :
fRARAR, RF, FAHAE, AEM, A H: 2014-09-10.

[2] —#F A SUAr AR AL AT It 42 1) & 42,5 A5 : CN201210020839.2, X A : f&A8
FR, &FE, A #: 2014-07-02.

[3] AR A A=K R KB X BT FZ4%,F4A5: CN201210012408.1, & ¥
A RAREL, RF, A H: 2014-06-25.

[4] % 3L SRAR TS A &) BARM AL 32 ) & 42, % 415 : CN201210017185.8, % A A :
fRARAR, RF, A HH: 2014-02-12.

[5] —##4 LA AR 40 60 A 12 &t 77 ok, & A1 5 : CN201210292700.3, K BA A :
fRARRN, AL, RE, EME Tk, BRi, REFH, KAUH H: 2014-07-02.
[6] #4 AALir B BF 1289 77 ik, A5 : CN201210002404.5, X BAA: f&ARMA,
RE, RAHH: 2014-08-13.

[7] A 5UAR 4RI 14 3R 4% ) B B0 64 74 52 77 %, & #15: CN201210072411.2, K A A :
fRARAR, ARF, #AHH: 2013-11-20.

[8] A #LAF4MARTS M B 45 5 M B H A LM &L 32 77 ik, #]%: CN201110269183.3,
REAAN: fEARAR, RFE, 1#ZAHH: 2013-11-20.

[9] 5L & 2k & 38 18 494 42 5 4AME 77 ik, F 415 : CN201210012372.7, X ¥
A RAREL, RF, A H: 2014-05-07.

[10] AL TR mEREZG LAKRBANREZNBEEZR S, F A5
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CN201110314505.1, K AA: fR48A0, &RF, A HH: 2014-04-09.

[11] #AUR AT AR 4G SLAL R o BLA 2P 42 %) 77 ik, & A5 . CN201110310664.4,
RN FRABAR, R%E, FAHH: 2013-09-18.

[12] — A AL TR TFAEENEAIRLERNZRAT &, F 485
CN201110316290.7, X A A : fEARAA, &F, 424CH #: 2014-09-10.

[13] 2 BRI ATBHAAZE R ENALTRARTIER R %, T 5.
CN201110269162.1, K AA: fR48A, RF, A H#: 2013-11-20.

[14] A #UARARARTS 32 4] & R 75 ik, & 415 : CN201210119481.9, XK BA A : fig4ahA
REFE, BB H: 2014-09-10.

[15] & 5L 40 o B XAk AR 42 ) 77 ok, & 415 . CN201110269191.8, K BA A :
fRARRR, A%, #AHH: 2013-09-18.

14




V. ST REHIBE 7T TAE

¥ AT R AR TAER G A B . BT 7]« WP A0 7 52 DA TR B 78 ik
R. Chit 3000 )
“TUhIBEM+FRFAL TR THALTRARBFRESN S4B
21 SR EFEHRFEL
LA TRV NEET, RERESEARZSTEFI0ETER
Wi, LRAKERBREFAENEIFHNE. H—RUALIHRR+ AR E G E
GRIAF,AUERE LR EEXLAEERLNLTE, BREED S H 6 RBAX,
At S st e #ATATRE A By, 4o £ H 2012 FiBiddl e (Sodtd)ik b E R Kk
XY E A8 F R & w37 AT E R ARG T AR ) e Ak e ds, #21E 2013
Fifedh Tk 40785 ) RAMIERKEXE I EHK LB R AR, FE
B e B #)iE 20257 R . F SR E A 2018 FEF ITAFRE P A H . K
AFFRE “LZBER+” (T3, EHRFIE. =115, WERT 2R, X2 L0%E
R, R LRLNER, 5 P EHE 20257, FEoE T, FEEHE.
GeHEFERIA, wEAEREK., G, ©hFEARAEHREL,
“HIRR+EN A FHEEXTE, FRHAERAFALZ T, KR A
FELABRE R B B ZRN, EHE SR EGERKFR. RS, FRLTH
Ao TLRFEAABLIEHEMEN LR LB EESER, WHAMNRIZIT, £
B, b4 THERZAGEHEZELEREL, RHAEE ., BIRHEL~, &
SERAEEFL L P ARTIF R B ENR . TLEFERAFTAEL ZXE, A
HFRIZT, I, 28T REAE SR TEHRBET R IIERSAE, Tk
4 2R RNRAAE LS o HEE, AR REAELE T LR GRS Bl —,
EREKFRAE —NERCAEZFHEARGRSZKF. B THELRE, fTEF
Bt AkAEIF AR Nk 8] & A A B, EE LT, Kom SRR F R AT E,
WAk, FREMEL LG ESHF 58O, AXTFZHER+HRAE" T
T LA FE2EZRALNES e AEERET BNEF, HHHT, ALk
AR AT RE 4= B AT 16 18 £ LB Bk, BA TR TMAE & L:
¢ “IHEMAFRHERELAMNE S L0 E T, EE&IRFEE LS
A ERARGEN I, BWKS L LIRS, SLLRIA S, M CCF Big %
S EAR), TRKEELEFEHNIELHAREBITEE, ARMNKFTER
TR H AR T ThE; BRI A XA X LEEFHKIE, EHETE
T EMIF A EARFIIEEAGEATEANH EILGTRE
R FE REMARKRZ —ANE KOG BE K,
¢ “IHEM+ARFEHLTASLLELREPFZAGIERH, AR L
B RIPAE T TR A Dk #eG A K B, AL LS kayKit R R E
ANT EMFeiE ) ABR I ATHLERE P OGAELZRBRA W ETHOEX
EHERL, ARFIEA S IR EFEAETE, B —ANLAINE K,
@ LIHEREIIMGHAER, MAMBEBIKT TIEHIERE., #E5. Ik, 27
EBREAAENTER, AbL LT RAE TERME L K@ ; 122 5LEFE
B, ThEHEZAGALESIEFRETREFTLDE B 538 K00 N &4 R
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Wro 2010 # “E MJmA Stuxnet A Tk 326 R 4k ST R 4T AL
24 5 (PLC) A= 4 A, & AP B R A A% sb A R o 3 KB ) L k32
ﬁOW%ﬁna |ZAA KRR AZER1THEEF L% R4 TDC, PLC F
A, HRARIF R4 E?%F# 3, 1EHARBITHIELRFEFEALEIR
BAEEAN, — B2 2H80EELE, BERARLA

Ilﬁﬁﬁﬂﬁﬁll

1. BFREMiENSEEILEIE R IRMERER
2, BRAREPMUCERIOEMEEIEHG R
3. ENREREREA TIHESIRMERRRIZIT

BRpeaEE )
ST — - RSB AT
e IE : S BT R FAEMIMPCH Ll
SIS : BR TSRS REN N RE A

B 3 M B ERALNELE A

22 FHARARXSEHH

AR EREREL “CLFERHFREFIET TR T A LR st dedl 69 2
R AT FFe B 22 o A P AT R AR REIM A R AW EHTR, TA
FEFRTAEGEEFANLE 3. Bk, EFRAE S EE L4 T
(1) AT RMEBEHEEFHILS IAZR MR

TRk & AAILRANEH 776 Lo RAER R S IG R LT AT T
75 A ik XA N2 09 BRI R AALHE T 2T A ZUEIR . 5 — @, ARl Eisey
BBARIE AT F A 0GR K ABIZ 5 P 1as T LR BRI 52156912 8., &
A Bl AR AL s N o A BT E JE A b RGHOE Tk AR ALK S B AR
MARTS £ 18 AR S, A VA BT R AAE R S TS 09 AT BT 424, T b & & oA
B —RALE RS IR S 140 B I 20 E T A AR IS 54 69 = &
AE, HILT BRI E EE, ALA FARBRIEZRA AN L, Bt
BT £ AT ik A E AR L2 5A M AFILE L1 94542 A
BR: 1) iSAZSHIR L2: hefT4E Bl B BRALLLIE AT Y = A 695K 77 $E R M K T4
FE - B AR 09 5 LA AR AR T 42 ) X 2 SR AT B ok R AR 4 (3)); 2) A sk A it
S L1: dedTBesk AR Ak X BARSAE R R B ek Blaedlikit b, AT HF4
ARG 2 B e M ALF T AL AT - R I 42 A= HI A (B 4 (b)), BAWR LS
R —FRX] S, BPIEAFPHRAIAT TR R 2 B £ P, LR a9 R TIR
AN, MAEFERAR S HITZ XA GG, CNENSREAETGLA
CTRBTAR” B, B AR R AT A R IF R X £ PR, 45 AR, A
A HE L1 R EE A IR R R AL P AR KA LR R0 KAk
Z 4k B LKA, ) F A LA LA R AL A AR 5k G 5 AL AL AR A Sk
[& 89 B Bt A SO IR R A ) 69 d= H AR A £ I,
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B 4 FHEBERR: (@) LHEEBIIKYHE (b) JE4dk X AN BRI IE

(2) HRLBRE P OGAPEALE R GBBE s Hl 7 ki3t

Kin B P AN R KRR FEIT B — KGRI K A6 £ 5+
WE Ko BBIBLI, TFdsniid £ = il 5 2K B — i K893 304 5K ) #2
B— TG TR, VURIET BB i A5 K A8 9 R A0 i S AUk Ae T %
Ko ST ERG T L&, LaTe9E R4 12 F A4 £ 8 20095075 B
ATy 2T A MR AL FU (MPC) 42 5] B 2L, 2o AR 51N 2 % T o 2 P 8t i S AR B 4
BRI, BHERLE, AERLBARAAHREARE2FAEEK, £5
FrR AN ISR R RO FARIBAT . ATXT LA LR K P A AN AL B K RS AR AR AT
AR BRMALE. FHAENRARERR, BMALAH A EEARLE LT
FTEgE LR ITMRALRKN, FRIFERRLIER FHERTE, A20RBE
KAt H fide B U R A X ARAAEAR N A B ARS HCT A M MPC 32413 7 %,
(3) ik Mk e T BHEME R R %Lt

2014 F %, EEFEAE EEZEDINEBSHAH T —H (2014 5512 &2 4 4R
Y, WET LA ARAEHRELEF, LEENTAHAFRIERA
B2 H LB Fr BN A T BT LA BT R REF 69 X A, i 4R
kT E RN, BSI A, MAEAZRBRBMITAHE R Z R E LiFfo L
A G, LHRBREIABRRENNSER I IERNL Z AR L2 M,
PIFAMAETREHR 12 ZZ TR RELEG T L= ERMERRR, F
AT RO TILIEREHNEET, BHHESOERLELTISE. LF, #A T
AAE T NI EFTWRBESATRAFELAAXTALFTHNEFTZE,

23 HRIMEHGART T EEBARELR

A B WA LA A R ZR R, MR R E R RAR R S ARRIT R
IV AIEiE, AR, URIEGIF AR T Ehe T
(1) ETRARKENSEFHILFSIBRAEHMERAT T E

HAZIR R L2 IfE AR BRALLEIE AT I A 6 TR ) SR R A TR
e 0 A FL AR ARAR TS d 13X 2 S IIAT AR sk B AR P AR R IE S PR AR S X A
AL B B i A AL ok, R B SLA) AL G M A P JIRHARE T Z 4
FATRABFAL L B R £ 547 ik 5 R A W a9 T 2838 5w K
AT A B H(E 5a), AT I ZREAMIEs R E S L T
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P2 - ARG A U MR A H X A Rk R, HEI T LA I
B MMMIREREAAERE, REBRFHREEN AL, MBLEEREIZH, A
i B AR T B B F AR A H e B =13 T a9AF &, L ER B & e pu B A A
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