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Abstract; Under the fixed directed topology, this paper studies the finite— time containment control problems of multi— agent
systems with multiple static or dynamic leaders. Assuming that there is no information interaction between leaders, a control algo-
rithm based on fast terminal sliding mode is proposed. which drives the followers” motion trajectories to converge to the convex hull
composed of leaders in finite time. Moreover, considering the fact that leader’ s velocity can’t be obtained online in practiced applica-
tions. observer based finite— time containment algorithms are given. By using graph theory and Lyapunov stability theory. sufficient

conditions of finite— time containment control are derived. Finally. simulation examples are given to illustrate effectiveness of the pro-

posed algorithms.

Keywords: multi—agent systems; finite— time control; sliding mode control; observer

0 35§

UEAESE . T IETE A HLA DA . Ao A T8 4 4 4T g )
R . 2 RE AR 2R G 4 Am 2 I 2 o R 5 ) 4R
B B R, R R R A . B R
A 1) R0 2 A [ A0 45, L300 % 22 %8 RE 1A R e OB 92 T4
FEEPRSGH MBS T H NS, R MTE 2 e
RSZBRR T, T RIS H RN R,. AR ELZ A
SHERLIMERZT LW FEAE. SRETHEELHS
TG OUIE . Schk (5] Rl ER A A2 B E AT A 4
SE LA ZS (] e, i o 4 o) i

5 42 4 T LR 4R BA ) R G R . R ARl iR
Ho A s . IR — 4IRS A 2 AR H B EF .
B ATEAR R 4TS IR R B LA 25 1] () o
B, 5E5L8 0N —B0rk R BUA L, A S T AR

Wi BAE:2020-06-20; f&EHBHI:2020-07-15,

5t 73 A5 S [r] 2 A fg D3, DR b 4 ) I A 3 ]
SMEFR)ZO . M TR 2R R RS, SOk [6] %
JE T 3 SR B O R] AR DL R . R T AR AR R A i A
B SRl . ok (7] % 082k T 5 - B e U0 e i 1
RN T . A 4R Al A R A R T ik
SCHR (8] A ir A MBS R HE MR R RS, F
S AKE IR [A) BT, B T bk oh P BEOA e, 4R KT
Jok b3 5 0 A f B B . SR [9] BT R G
RIS S i Ry R 5t BT R P B, 1R B 2 Ak
TR R GEAE S A AR ZS R 38 B & i 1 58 70 A5 Ak . BF X
T () AR S8, AE G 1) A AR 4R, SClk [10] SeBl
5 2 T A WAL SIS T AR AT 55 BEOR P e e . AR SCRR [11]
. BIEW A GRS ERERRLE. TR 2N
i, fEHBOT—AEEHLE S S . HATe A28
AER ARG & st Sk . K2 R0k T Wi L fa E PRt .

HETIE:FXHRBFIA4A(61973169,61973170) 5 FE K H S A 3R %5 1) (2018 YFC1405703)
EZ B IR HIA (1996 - . 2o TR R A B0 o A B8N H 2 R8IR R G & 45 i 7 m 9 A5
BE L1981 - Lo, INAR PR N 1 R 38082 . 32 28 A5 2 380 R A 3R 4 B i 4 1 O [l IO U 5
IR kdte, R, 2 Je. T WINEE M0 Z8 BE R R G0 A R A d L], R AL A S PR, 2021,29(2) 192 - 97.

B M www. jsjclykz. com



5% 2

SRR . S HETOULIN A A 2B RE R AR S B0 A R I [A] £ 1 © 93 -

BP0 BE AR B I b F JE 95 K ik 3 B AR S .
RGP B, F 4R oA R e R R A, BRRE T
RGBT L3 o8 i o B B B e R . STk (13
FIAJEL R s o R, g mEmAagR, 837
G0 S AT BR B Il 55 48 1 00 38 4 S . STk [14] 5
T OB RGHE T IR AR, 1 EE T a R
B i) 23 5 % 1 1) At

A M EEERINT . AR T A - RN Z
B BERAT R A ) 45 A 4 o ) LRI A AT R A Y
R, R R GRS e B RSB S A . R T
R RS WS R BR . 5 3CEk [13] M t, AR &
T B RGERIE G, IR X IR B IR A R 0T 7 2R K 45 9 1A
B, R — R EE T A B RS IR S k. 5 SRk
(141 MG, ASSCHIACPe I 2o M B4R ), 25 R B A A
AN BE AT A B, TR PR AR G AR s A Y
IR A RO R g U S B H S 1A SR &R
ARSCHRE T P2 SRS () 4 R 5 vk, D AR A B e i 4 T
AL B A o ) A A o R B R R E M e L BT AR R
R . B, LM BEAR ST, 4506 R 4 5
M EERIR TS &, RJREE A, IR R A .
1 EigKBEX5E

HT AT MU R, R AR AR R R
ARG M &H N ARk, BG = (V, E,
A) RRE IR RGE AT BB MBI, H v
={1,2, N} T ENES, BHEREEE -
M S EEREEERIMNIRT S, E € VXV ERITA
BES, 31 G.0 € E RN B8Rk 7 i,
MR AR Z I (S B AL B k. WG A mE, H
i, A= [ay v B MKEINE MM, a;, > 0 £
BRER  RRHEUR R BRI L ER . B a, =0 FKRMW
BRI Z R A fF MLk, AXCBBEE G REEHR, L
= (4 T n 28R PO A0 FI B B0 7 o i 48 B, LR P G R 3t
Bolo= Dl ay.l, =—a; Ni#j.

J=1.jFi

LA EE E 2R, 5 A~ EEMNG]
FMB L 551

ik 1. ZHEERGE P, X PTEMME S ek, 4
S8 B — Sl R X IR B 1) AR .

SIEINY . T 2R, BT E—ELS
IEREM R V() FSCHETR S A8, Hi RS ¢ > 0.a
€ (0,1, f#i1g.

D V() BRIEFEN;

2) V(x) +cV(x)* <0,

D) 0 R R A PR AR e, H R SR U S A BR A
] _FBR T(2(0)) B FHRRE 2(0) = 2, , BBV () ZEA R

Vo)'

Bffa] T(2(0)) W#ETF 0, Hi T(x(0) = .
c(1l—a)

2 BREEESE

AR B M ABRBESR N — M AS850% 5 1 A sk
WTIMEZERIERSE, AMEG = (V, E, A) xR &K
SGEGERINS ., LR RE T, BATAMEE R
— A REMA, BT S BTG N R A A AT AT 55 BE R —
BN, £ 00 A P R il R © 7R A R
BEN R . 0, M R BEE RN — M AT I R
MEZT ARG, &6 B AR 5T Jo A ¥ il 45 5k
G0 At 1R I A A BRI ) P oS B M EE R A B R R, IRl sk
B G E AR, 2 T8 AN R S R i A AR BE
MEALRY, GifiE B B ESRAES AT R, BREEE B A
{515 B BB EESE T H .

HFHZEAMFEARASHEMFEEENWEM. HILEG
B 7 7 1 4 B T LA i an R OIB K

Ly L
L =
Ocn—mpxm O(.\' M) X (N—M)

A, F= {1, .M} fllR= (M1, N} 43 J F /R R
MAFHEFENES, Ly € R, Ly € R,

SIBE 20 ZEMRE 1 RO IR R . RS Lee 0T A B
TEE Y B IESEHR , — LesL s N AE AR BE HAE— 1717 Ry
W1,

% IR ) B 3l Sy SRR AR AR .

z,(t) = v,(0)
0.(0) = w (D) +w, ()

Hr: 2, € R'yv, € R4 FR 5 ¢ A~ BRBE & Be R
P BRI ERA . w, € R FIRE i AR A Re R 45
HHIA » 0, € R RHMNET 0 S A 0 I,

RS ) B s Sy R A I .

x,(0) = v, (1)
0. () = u, (D)

H: 2, € R" v, € R"yu, € R" A HIFRRH i NG EE
RN SR A=A i I S E TN

Xt a2 T E NIk RgE, RACE TR
Zeuit WAL B A BR B R AR A . B S ARER
LB AR AL IR 22 RGBT Ao M A T s R B Tt
BT AR . 0 0l AL i A0 S 2 R R B A 0 A IR D A
PR, I SR R R S AN, RS R
AT R

XA x, = [ayssan]™sx, = Loy
Loy 7 RBEH AR TR AR N x, = (27 o s 2?7
=—LgLx, s & LB v, = [vson] v = Loy
oy "5y = (v )" IRE LB THHEERE Ry, = (v]
<oy )T =—LgL o, » W RS0 B 15 25 A 138 22 07 R 40l
H

i=1,- M (1

i=M+1,-,N (2

’1‘\7]T9x -

€ = X; —Xysl = 1y, M

€y = Vs — Uustl = 1, M (3)

B M www. jsjclykz. com



< 91 - A HLI A 5 4

AR 2R G807 1 158 25 M iR 22 7 B (3D, JE SCI A
T A «

S, = (e, (1) +e, (D )
A S =[ST@) =, Sy ] = (e,t))"" + e, (1), psq
HAELH p > q.

EXF ARG (1), (2), FHe TP & oom w485 7 i ag 8
i O X 1 IRV i = 7 1
u,(t) =

—Ei@u»”wxw+¢@@ﬁ»}¢:me4
p ' (5)
— psgn(S. (D) i = M+ 1, ,N

H |ol| < |LaLw |l o | < | LitL e || 50> 0 Ry 4552
WL sen(o) TS B

EX 1M THEME T € (0, +00), & R G0 B X
R B RIRES 2(0), BBEE N (D) #EEBsh it
RS A X (2) Hmmy ™/ Fassh, )RR &P
(4. (5 BefE T B ZI N R G 00 A PRI B) A 7 ), 3%
AR R

1LHTH’(I) € co{lxy )y} € F
li)rgw,(t) € co{vun (s sonD} i € F

X TRV B (TR BI RS 1B 2, RO X 1.
B EHEE (L 5) #REM RS EA R E AN, [#ifs
ﬁﬁﬁ&m%uwwmgmn»mM%ﬁﬁan:om
S MR REIR R G (1), (2) SZE T A BRI a4 & 3 .

EHL, XWFWAINT TN ZHEER RS, RiEE
WANE G B A m A U B R AR 1. AR FE > 0.
MER (D, G) fEHT, ZFBEERRSE (O, (2 1]
SCELAT B A 1] 40 B )

E%:ﬁmemmvmﬁvuw:%aw%umﬁm

BV EEL W) REAHE.
V) = S()'S ) =

SWD[%&QQH”]&U%+m0)+w+LﬁLﬁMD}:

ST(H[— 7sgn(S(2)) +w— pl L rsgn(S@)) ]

H, w, () = [u (0 s up (D],

FIEINFE T o | < | Ll || |00 | << e | LitLosr || AR
BB 148 V() <— (V). HhgI 8 2 ML a, 4
i R 2 < 2O e S(o = 0 T 1L A7 R A
[FIANEIE, BIRGE (1. (2) {EF FREFIE P SE A& 256 .
jEEE
3 ETHNNBENERRERSIES

b N W 9T JE T S B 0 A PR B TR) A S 4 I e R,
e R B A RN B BER T AR LR A . ik —
LHEBEZOSTERGE T, BREERESAEIEL RSN
&M . IR BN — A RGN .

2,(t) = Az, (1) + Bu, (1)
v (1) = Cx,; (1)
Z R T H RGN
x, = Ax,,i € M+1,+,N @)
Hr. A€ R™,Be R ,C& R F/n4EJEM AN A
R AR, 2,() € R"ou, (1) € R* .y, (1) € R /35 FRLE
R, S AN BRI EIRES L B AR
ik 2. FELMHEZHEEKRSE (6) F, AN Hurwitz
MBFEH (A, B, O A& HAl ke .
MFELRMARSGE Y, GSEMRET M, BREHE
e T ARPE A AR BE AR Z M S B Bk A B RAF R
FIEMTEGR T, IEWRASE THFEF RN, R
AHETELR RSB e R A B L. B AR SCH A4 IR
Bt 28 RE R TR S I 2%, ik (8) PR .
2,1 = Az, (D) + Bu, (1) + LG sigl Gy, () — 3,1 "
yi() = Cr (D)
(8
Horp 20 Ly, (0 FoR emb ], MRS 6) ha (oM
i (O BRREANTHE, HE B> 0, HHIFE G J& R W 35 4
fis 0 <Ta<C1l,sig(+):R* — R" F&F k%, lw LT
sig(y) = (| y; [“sgn(y) sy | v, [“sgn(y))"a >0
Horfr: |y, | 2R v MAEXHA, sgn(e) FRFGFSHREL, v
= (31 s¥ss sy ) el = 1,2, 5k,
ZR3CHk [13] Mk, X8 A IRpEE S feik, BT
b A O 2% 5 40 A A B B ) ] R R

; _ & 1 e S - _
w, (1) 2@+t+03P2¥J@u>‘nm]+

smg[Pzzabﬂi(D**}Xlﬂ]yd=:1,"HA4 (9
j=1

Hr . 2 >0,e >0 /¥, 0<y<<1,PHiFEELX (10)
B 1 7 B
G133 A p = [pl..pi])" € RY.i = 1.2,-+,N,
AL R
psig(p) = (p'p) """ ,a € (0,1
MR 2 oL A LT . HFE A S Hurwitz JHFE, XF
FHE P>0, R THIAER.
PA + AP — &l ;,, (L )PBB™P <C 0 (10)

EHL 2, HIEWAHEZNOSENZE ARG, WA R
W 1~2 HfEwmhE G BHAA mEmw . X 4T 80 E 5L
BB, HEFE P>0 R (10, MIFEREE 8. (9 MEM
TREME RS (6). (7) e BRET A] SE A & il .

TERA . a8 SCREA R RE A 2R 40 R 25 0 UL I 8 R 2 Z 11 i)
wmEZ e () N

e(t) =z2,(t) —x,(t), i=1,2,+ M (1D

X (A1) K&, i (6) A O(8) B E ALK

e, (1) H:

B M www. jsjclykz. com



5% 2

SRR . S HETOULIN A A 2B RE R AR S B0 A R I [A] £ 1 © 95

e (1) = Alx, (1) —2,(1)) — TG sig[ GC (x; (1) — x,(1)) ]
(12)
SE SCEEAS BB R e AL E R 22 1 A 0 () R

8 = Dla; () —x,(1)) (13)

B (2 BT MR .

e(t) = (Iy @ Ae(r) — LG sigl (Iy @ GCe(1)]*(14)

Ha: e) = [l @, veli(D]"x(t) = [2T() e+,
O] a @) = [af (), 2l (O] FRBREAR IR, kR
A TLSAE AL B Y AR A,

%% Lyapunov BREL V. (0) = e (t) . ITFH R 4
(D) BHEEsR (o XFrE g8 JFEX 2) R
A WA

Vi) = 2Dl (t) =
2e(D)" Iy @ A)e() — 2e(1)'ACTG " sig[ (Iy ) GCYe(2) )

& AN Hurwitz M, He()" Uy QR A)e(t) <0, H
Sl 3 15,

V() <— 2e(0) TG sig (Iy @ GCYe(1) ]* =

—2glGC ] e [ =— 2Bl GC |+ (V)

YRS 1 AT, MU UL s S R R B > 0

%ﬁﬁrﬂtﬁ?ﬂﬂﬂiﬁﬁﬁ W, %

g (8 BEsLENTEX (6) HERBHEE RS RS AL I, AT
DI 2 () R 2 ()i € 1,0+, M,

Mo Ty, T IRE (8) KA RIANIHE (0
RAR (O, AN LB ERREWREMN, VXt
AEpfREmEL 13 RS, B AW FIER.

S = QA — %(1 +L><Lﬁ & BB'P)o(1) —

Hd‘s T, =

t+k
e(Ly @ B)sigl (I X P&
i E Lyapunov BV, (1) = 8" ()T K P)o(v) . 5 |-
XV, (0 KA1
Vo) = 28"() (I P)§ (1) =

N . 1
8 (1) [1 @ (PA +A"P) —e<1 + m)(LW @ PBB'P) }50) —

20" (DU @ P) (Lix @ B)sigl (I @ P)o(D ]
HGIEE 2 F 3 AT, AR L B9 FTA RAAE (2 2 A IE 5S¢
W, ELIEEHRE P2t (10) MRS, mFE.

1® (PA+A™P) —%Hﬁ)(m @ PBB'P) <

1@ (PA+A'P) — e, (Ly) (Iy @ PBB'P) < 0
HO 2 2 (L) 7% Lo S B B M T
TR T
V, () <— 2¢|Avn (Lix QB | 6O P) |7 =

— 2| A (Lir @ B) [V, ()77

ﬁ II 1 95[1 T VZ(O)(lfy)Z FH
*Eu% E EI ’ 27E”Amm(LFF®B)”(17’y)’ :.F

FET A BRI TADDR 25 UL 25 1 2 98 1R 22 70 o8 A 3% 1% 22 AL

ARREPAR Y UL e = T, + T, i, PR R 2275
] BRI U ST %, REOIRE (6). (7)) REFRE,
S BLEE TR LI 45 09 A BRI ) €0 5 42 o . GIERE
4 MEERSSH

S E AR ST P B A R . 4 LT B 0l ER A
ARSCE XS PR R HT  Z2 TENME R GE . B B A Z L NI
PRET R 5 R85 . 220 N ME 2R 48 7 2008 I 45 FEAN T o &R
(7 o 12 2 g 0 e B W [ 4 W AT 550 % 22 T A A BRI 1]
o TR AT R

R Z MR G B A 3 > BB AE A 3 A4 AE, Horp
TNME 1. 2, 3 NEREEHE . TTARE 4. 5. 6 MUITHE. K1
SE RSN R EEAEINEN

O

O O&GG

Fl1 TG 5 4 b a5 1

ML AT, RGEALBHEAERE  Laplacian FEFF 2 5100F -

0 0 1 1 0 o0
1 000 1 0
01 00 0 1
A =
00000 0
0000 0 0
00 0 0 0 0
-2 0 —1 —1 0 0~
—1 0o 0 —1 0
o —1 2 o 0 —1
L =
o 0 0o 0 0 0
o 0 0 0 0 0
Lo 0o o 0o 0 0

LM NMIER GRS N p=T.q=5,9=10,p =
0. 1, fB s 45 M8 PR Bl JC M 32 B 19 R B E AR TN o, =
[0. 1sin(2) ,0. lcos()]"yi € 1,2, , M, % 8 T A\ (9 %) b
RSB H A (=7, 100, (9, D, (—13, —9), (—2,
6), (5, 4, (=3, —2),

WEEH 1, FIHEE (D, G, ZXAERSE (D).
(2) MPRASTT S B AL & bl . B 2 3R7R T8 AR T Bl A I 2 Ak
BIRNZE, (545 RV MHEZE 2.5 s BT 5]k S =0, & 3
&1 400 AU A I BR A 1) 32 Bh B . BRBEFENTIETE 4 s R A
WSO AR 7 75 R ST RE AT 4 A 2 30

B AL B RS WL 25 1) TE A R e S 8GR BN

—2.4 —1.6 1.1 0.6 2 3

A:[—o.s —1.6}32[1 0.5]C2[3 4]

B M www. jsjclykz. com



96 - A HLI A 5 4

%29 &

_5 1
0 1 2 3 4 5 6 7 8 9 10
t/s
(a)
25
200 Siz =Sy Sgz
~ 15
gk
ERU S
)
5p ™
0 /____ _____________________
75 1 1 1
0 1 2 3 4 5 6 7 8 9 10
t/s
(b)

P2 T R

f—— —_— 4— —
4t CHEE ) - BRBE | |
ol ] o HSH | M SH

ok )
><0- : 1ol ’
-2r . 2
4l -4
6l / -6
8 . 8
4 2 0 2 4 6 8 °2 -1 0 1 2 3 4 5
X X
(a)t=1 s (b) t=2 s
4y ——— qy——— T —————
« BB | PRt
r HigH[| MR
o TS {1 o :

- | , 3
,4 ¥4.

-6 -6
-8 -8

2 1 0 1 2 3 4

X
() t=3 s (d)t=4 s

CEREIN T LR

B=2,e =150,
i 5t Matlab T R ff 26 M B R 4520 (100, 551
FEME P B TTAT A
0.2 0.1

P= [0.1 0.2}

W e 2, FAERHEE . (9, ZXAMERE
(6), (D MRS N, BgitE, 83T =
3.7s, T,=2.63s, B LR} T, + T, =6.33 s, {jE4E
RUWNE 4 FE S Frs . Bl 4 3875 15 A8 B B AL IR 25158 22 B A [R]
TAGINER . 72 2.5 s BF RGOS THE 5 K EH A B — 3.
P 5 26 /R 4% 0 N ME o7 B bR A Bl ek 1) 2% b w0 o th £,y

WoRAE 1.5 s iF . HRFEAEIEA i SUNAE T I . FEA
BRI IH) 6. 33 s IR 240 & . 3 o X 22 o A 5 94 il
Di HE R G 700, RUIARSCEIE 45 R A 3k .

10 "
- ell_"eIZ elS
¥ 5t
&
?.g 1] S 4
-5 e
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
t/s
(a)
5 T
- '621_ 622 e23
ﬁ 0: - ___;,’_ T
ﬁ P
,5 ’
o
;10 N L n 1 1 1 1 1 L
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
t/s
(b)
4 82T
14f — HREE X, —WSH X,
1(2): — BB X, —HISH X,
g al BREE# X, —JFH X,
6 ]
Kb~
i S S
“1%0}7‘ = e = D S = & & o am e s g am o pm gw gm pm pw _aw _gm gm mm _am
of
b
i .
0 1 2 3 4 5 6 7 8 9 10
t/s
(a)
= ' T p—
e - BB X, —TFH X,
! BB X, — SISE X,
2 e e E e T T e T T T T T e T
Sop "L T E
& -
|
0 1 2 3 4 5 6 7 8 9 10
t/s
(b)
& 5 TG A4S T 138 S LT
5 H#WRiE

ASCER R Z BB R GE . B 1 T bR T 2 4 A 4 7
F18 A BRI ) 6 5 42 ) k. s TR, 28 3 v R A
PSRRI R GG, 198 5 e & k. gk,
MNP —RBIEAWZERER RS, HEETHNEREMES
BIR Ao TR AR L0 25 B2 A BRI () 9 A 3 i 3 BE AR Y 3z )
R T R REMARZ SR AR AT R LAR TR R R R, e b
M P AR AR S TR AL L AR AME 0L, BE R 2R
REIR R G0 09 £ 35 P PR, R T — A B 25T TAR

CESd &
(1] ik, B BB, R K. 3 G A I B0 45 5 IR R S 3
i —srE (7] PP E S5 #sdl, 2019, 27 (8): 74-79.

B M www. jsjclykz. com



5% 2

SRR . S HETOULIN A A 2B RE R AR S B0 A R I [A] £ 1 - 97 -

[2] Shen H, Wang T, Cao J D, et al. Nonfragile dissipative syn-
chronization for Markovian memristive neural networks: a gain
—scheduled control scheme [J]. IEEE Transactions on Neural
Networks and Learning Systems, 2019, 30 (6): 1841 -1853.

[3] Guo G, Ding L, Han Q L. A distributed event — triggered
transmission strategy for sampled—data consensus of multi— a-
gent systems [J]. Automatica, 2014, 50 (5): 1489 - 1496.

[4] Wen G H, Duan Z S, Chen G R, et al. Consensus tracking of
multi— agent systems with lipschitz — type node dynamics and
switching topologies [J]. IEEE Transactions on Circuits and
Systems I: Regular Papers, 2014, 61 (2): 499 -511.

[5

L

Dimarogonas D V., Egerstedt M, Kyriakopoulos K J. A leader
— based containment control strategy for multiple unicycles
[A]. Proceedings of the 39th IEEE Conference on Decision and
Control [C]. San Diego, USA, 2006; 5968 —5973.

[6] LiZ K, Ren W, Liu X D. Distributed containment control of
multi—agent systems with general linear dynamics in the pres-
ence of multiple leaders [J]. Journal of Robust and Nonlinear
Control, 2013, 23 (5): 534 —547.

[7] LiW Q, Xie L H, Zhang J] F. Containment control of leader—

L

following multi— agent systems with Markovian switching net-
work topologies and measurement noises [ J]. Automatica,
2015, 51 (1). 263 -267.

[8] Hu W S, Liu G P, Wang Z H. Containment control for multi—
agent systems via impulsive algorithms without velocity meas-
urements [J]. IET Transactions on Control Theory & Applica-
tions, 2014, 8 (17). 2033 —2044.

[9] SuH S, Jia G, Chen M Z Q. Semi—global containment control
of multi—agent systems with intermittent input saturation [J].

Journal of the Franklin Institute, 2015, 352 (9): 3504 —3525.

[10] Zhao Y, Liu Y F. Specified finite— time containment tracking
for multiple high—order linear multi—agent systems [ A]. Pro-
ceedings of the 36th Chinese Control Conference [C]. Dalian,
China, 2017 8536 —8541.

[11] Du Y X, Wang Y J, Zuo Z Q. Containment control of multi—
agent systems with measured noise based on the Kalman— Bucy
filtering theory [A]. Proceedings of the 36th Chinese Control
Conference [C]. Dalian, 2017,

[12] Liu K E, Xie G M, Wang L. Containment control for second—
order multi — agent systems with time — varying delays [J].
Systems & Control Letters, 2014, 67 (5); 24 -31.

[13] Wang H Z, Wang C, Xie G M. Finite— time containment con-
trol of multi — agent systems with static or dynamic leaders
[J]. Neurocomputing, 2017, 226 (2): 1-6.

[14] Zhao Y, Duan Z S. Distributed finite— time containment con-
trol for multi — agent systems with multiple dynamic leaders
[A]. Proceedings of the 25th Chinese Control and Decision
Conference [C]. Guiyang, 2013: 298 —303.

[15] Haimo V T. Finite time controllers [J]. SIAM Journal on
Control and Optimization, 1986, 24 (4): 760 —770.

[16] Meng Z Y, Ren W, You Z. Distributed finite — time attitude
containment control for multiple rigid bodies [J]. Automatica,
2010, 46 (12). 2092 -2099.

C17] xiedfs, x0 B, 2, S FET 000028 i 26 Pk w22 B 3
ZREMERE - [T] #H 5 0H, 2019, 34 (9):
1885 - 1892.

[18] Duan J, Zhang H G, Liang Y L, et al. Bipartite f{inite— time
output consensus of heterogeneous multi—agent systems by fi-
nite— time event — triggered observer [J]. Neurocomputing,

2019, 365 (11): 86 —-93.

29,299,299,299,099,099,999,299,293,293,299,039,039,299,999,293,293,299,039,039,299,999,293,293,293,239,239,299,999,993,293,293,2399,239,239,999,293,293,293,230,239,239, 999,993,293, 293,230,239,239,999,993,293.

L3255 70 30
A U I B AR S M . BT B R Y A TR

SEXH:

(1] ko, ZEmeby, B &, 5. LT H WS U HER « 1T
HbR R g9y [J]. i3k, 2018, 39 (3): 56 -61.

(2] RETUR, WEHTE, 2/ IE. 3% T FIE A0 B A 28 s 3b W05 2 fiE o>
Brwkge D)), 3PEHL TR SR, 2018, 54 (7). 264 -270.

(3] # T, fRakge, WG, 45 HbrbrE BREE R 4 KR Wi
PRt [ kO 5R#EEH, 2019, 44 (7): 156 - 161.

(4] BS#, EH. BT FPGA W HEAZRRI 5 &5t [J].
AL T AR, 2018, 41 (18): 12 -16.

[5] @, &2 i, £ 6% AESSEHLEE A B br B 45 28 00 1%
iS5 se [J]. 7ML TR, 2019, 45 (1) 297 - 302.

[6] E&A&k, wRIK, sk &, % ETHREZRIFTRNOETER
HirEshiam SR R4 [J]. RE TR SH FHAR. 2018,
40 (9): 2143 -2156.

[7] &R, wRIK, 5k @, F. RTREEIFTRMOHETER
HirEGm SR RSE [J]. RHETHRESHE FHAR. 2018,
40 (9): 252 -265.

[8] Rfabi, WM, DA, S HFUHpiEEERNL T
SEMGRE [J]. il B2:, 2019, 47 (10) . 219 - 223.
[9] &% ¥, HOU Chunping, &30, 2. #BVCH M E 2235 5
HArkm stk (I, PAJRIE Tolk K224, 2020, 52 (5). 121
-128.

[10] 58 &, T80, BREAS. EFAmEGRKKT HERGEN, 8
S EREE P Li R ()], W 55, 2018, 33 (5): 141

- 157.
(1] % g, Bh JL. 2538 BT HE W AR 4 19 JE 803 3D

Hbs g (] 35 WLHE Bh 3T 5 BB 2= % ), 2018, 30
(5): 89-97.

[12] 2= £, Z200H, B, 5. ETFE2RET UEBE FHa
SREMGAE sl (1], B SHAOLdm, 2019, 40 (1. 88 -92.

(130 kW, e Bl 2 F B QA 3y 1 52 3h W I J7 3 F 52
[J]. A AR, 2018, 14 (5): 109 - 114,

C14] R, 2 ¥, B 5, & EFLIREils gL ®
FEAE 9 45 2R B AT R D 5 vk (7). ARk TR SE 4R, 2018, 34
(15): 198 - 207.

(157 sk /. ST oo b 7 ik ok SR i Bk i 2 sh i am  igs [J].
AL FH AR, 2019, 42 (15): 59 - 62.

B M www. jsjclykz. com





