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Abstract: A finite-time bounded tracking control problem is investigated for a class of linear continuous systems with
time-delay. Firstly, by applying a derivation method in the theory of preview control to constructing the error system
with time-delay, the error signal is included in the state vector of it and then considered as the output vector. Then, the
problem is transformed into an input-output finite-time stability problem of the closed-loop system of the error system,
by designing a memory state feedback controller for the error system. Forthermore, based on the research methods of
input-output finite-time stability and linear matrix inequation methods, the controller gains formulated in forms of linear
matrix inequalities are provided by constructing a Lyapunov-Krasovskii functional. From this, a finite-time bounded
tracking controller of the original system is obtained. Finally, a numerical example is given to illustrate the effectiveness
and superiority of the proposed controller.
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NEAERERGTWG, = 0, L RS 68 # 5k
N7 EE2 A BRI B IR N a(t) = K1 Xo(t) +
Ko Xo(t — 7), B0 LLE RO A EIZ M f il 4%, Ko 7
AN FHARFARAS i, T 2 — AN T DAAR A 15 v 75 B3k %
(IBH. FAh, BRI 4 LMI25) H i Ly = 0,3X 53
Ko = 0, T RE LI 28 0(t) = K1 Xo(t).
Uk, JER R g8 T AR AR R A SC R Ag = OB (RRF51.
5 BEGE

AT I AL — AN, 23 0 AN [ B E S
HHFME 5 AT EE T K.

BT RS2 M SR IR R 45 (3), He

[—1 —05 0 06 —-1 05
A= 112 01 05|, 4;=[-1.2 —0.1 —0.3],

04 1 —06 —06 —1 04
[—1 0

B=|1|,E=|0|,C=[-01 01 2.
2 -1

WIth %2 (t) = o(t) = 0,t € [-7,0].

I =1,c=1,c=27T=10,fy=0.2.

T TR 92 ) 85 ) A A 2% A A B VS S ), %o A A
I Matlab H1 (¥ LMI T B 58 3K i LMI (25) ~ (27), K
LU T € (0,0.582] IFAG AT AT A, B B 2 T

HARM S, 47 = 05,133

Kl = [Kle le] =

[—5.023 8 —0.0209 —0.7109 —4.158 0],
Ky =Ky Ki|=

[—0.0039 0.3281 0.4549 —0.1727].

RIG4u(0) = 0, 1 (32) K13
u(t) =
t t—7
fo —5.023 8¢(s)ds — fo 0.003 9¢(s)ds+
z1(t)

— 4.1580] |2y(t) | +

[-0.0209 —0.7109
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x1(t—7)
—0.1727) |2t — 1) | =

z3(t —7)
"0.003 9¢(s)ds—

[0.3281 0.4549

[ ~5.0038e(s)ds — |

0.020 921 (£) — 0.710 925 () — 4.158 05 (£)+

0.328 121 (t — 7) 4 0.454 95 (t — 7)—

0.172 Tas(t — 7).

I R ERE R N E RN
A

1) FESHE A w() = 0.15sin(2t). £iH5HE

T 10 3 cos(2t)\ 2
jo jo ( 10( )) dt =
10 9COS 2t
0
9 9sin 40
20 + 800
HirE 5By

0.3sint, t € (0,T7;
r(t) =

SRR AR T

k]

def
<0.55¢,.

(33)
0, t € [—7,0].

n(t ) =0), JZHTr(t) Wi 2
j = IOIO (0.3 cost)’dt =

10,9  9cos(2t)
J; (m+ S0 )=

€(t) = C¢(t) - U(t) =0,1t¢ [_7_7 0]7
Fir LA, B3R 2 Ge 4 o H FRAS 5 (33) I ER R 1% 22 B
R et () le(t) < 2 (t € [0,T). F1ZHM RS
) L e 97

0.3
T 0.1
=
= -0.1
X
-0.3 .
0 2 4 6 8 10
t
1 BRREE AR (33) B RS H i

1 & 1 R] BLAE M, 8 B iovt 5 i 28 A R,
FE45 T IS (B IX 1] [0, T') 9, IR R Gi i 15 5 iR 4
KL? HFRME T r(t) B co SBIRN, IR Z(G T WIRLA T

JE I AR . At U, A h RGP R G R
T(l 2,1,10) X HAr M5 5 r(t) LB 1A R A A 5
FRIEE.

HEREE|IEE e, A%

¢(t) =0, ¢(t) — Cn(t) =0, t € [-7,0],
H AR S At 2, A
eT(t)Te(t) < 2.

EKEx(t) = ¢(t),r(t) = nt),t € [-7, 0| FHEUERZHE
KA, Bz (t) 7£ [—7, 0] ERIWIIR R o () R BEHCHN
0,r(t)fE -, 0]Lﬁﬁ?ﬂﬁﬁ@ﬁn(t%ﬁﬁﬂﬂﬁﬁﬁﬂﬁo.

2) FIESEChw(t) = —0.65. &it5H

) 2+et
33
T 10 4e—2¢
[T @idt = | dt =
0 0 (e t+2)
7 6et? 4+ 1 def o
— —————3 < < 0.1=c¢9,.
162 6(2e10 4 1)
H A5 5 BN

1
———0.5,t€ (0,T];
r(t): 1+e_2t ( }
0, te[-7,0].

(X BZEEn(t) = 0), XA

(34)

T
jo P ()7 (t)dt =

10 2 —2t 2
| <7e 2) dt =

0 \(1+4e"2)

10 4 —4t
[

0 (1+e72)

1
20

1 e+ 3 def o
- — 7 < 0.2=¢1;.
6 (1+e20)

Tt el +ciy < o EHE2MRM L. T RS
R A N AL 2. X I PR R G 0CT (1, 2, 1,10) X
HFRME T r(¢) WS 1A BRI [A)A FERER.

0.5
0.4
0.3
0.2
0.1 7

N

— (1)
-=- (1)
- - w(t)

(1), y(1), w(1)

4 6 8 10

2 B#ES AR (34) BT AR ZR G a0 46 i i K2
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BAgnk, 51 &M LA A B R 69 A IR ) A R SR IE 42 4 2103

WM, AR SCGER TG S BN w(t) = 0.3, w(t) =
0.31n(1 + ), w(t) = 1 — ﬁ%ﬁ@a@@ﬁ%m
DA BN E bR S 53T 07 . 85 SRR AT RER
Bt T (1,2, 1,10) X HARME 5 r(t) #AESLBLA R
INF[A) A T ER R, IX R B A Sl R4 fi 28 oA T X
1.

; EL SCHR[12-14] B R T S 5 R 2
jo w (Ow(t)dt < A Hde; > 0. A& SCHIxT R g
B2 IOT BT ()b dt < Ay, Hid e > 0). X
P AR AS 58 4 — 2 a0, G w(t) s & I, W R
w(t) = aCHHABARED, W ITCIE o N AE R & 2 #E R
AR | wT (w0t < . B A
MY R T TS5 REVE L 124 w(t) A E
S R 2 5 SRR [12-14] (B REE A — L

2 AT TR A I R G 1A B A A A
BRI 18] R, T 2 AT 1 SR ATE 78 10 A2 i N LB A B B
[) A2 T 1 ) L Y AR SR ECE RS T r(t) = O,
SEBR b A B N A R B )RR M i L A AR R
FAA0 1 b 0 2R B B R A 2 508 TS 5 BN
w(t) = 0.15sin(2t), HFME SHAr(t) = 0, AL
SRS CER101 & R TR, b it HERE S
FE N I A SC IR R G5 E A 1 (¢), SCRR[10] 14
W RS IC Ay (t), B3 H T =3 fy b, o]
DL th, AR S04 il R5CR A0 T SRR [10] 4% i 2R

0.04 — (0
""" yz(t)
2= o =0}
_ 0.02 Gl
= 3
o y L y
= ! 3 \
o O [ SR I —— /A S :'__ .
-0.02 /

0 2 4 6 8 10

B3 ACSICHK[10] ARG HH AI L

A3 FH b E 2K T IO RS R
M EX BT, REGEQG)H Ay = 0, TG, = 0,
Gy = GK,. X, LMI25) F ) 7 AN FRAR R I i, 4%
IR — NS H 1R R R LMI25) ~ (27) I, 482 7 By —
AN IEEL, 143 LMI(25) ~ (27) 4 AT AT fif. IX B 5 2%
a(t) = K1 Xo(t) + Ko Xo(t — 1) FASREIEAFEIZ 1)
RSB Ko Xo(t — 7). MR, 3 (32) 35
SBHrHRMBINE [ Kouels)ds R A 01
Kopu(t — 7). X T A, % 1§ Ag = 0 N TSIl R 5
(3), 2% = 0.3, R RECR B 1 AHR ) R EL
BE A %S 2 4, 38 1T Matlab SR i LMI(25) ~ (27), 3F
TEB L IEE 2 Fh T 4015 5 M H bs (s 5 Nk AT 05 B, 7T
DAAS 21 PHER 22 42 (1 % HE e 2, AL P 4.
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— (1)
= ()
== w(t)

6 8 10

r(0), y(1), w(t)

t
4 Aq = OFTEENFERE (3) AR RGN

6 4 W

ARSI T T B2 A 32 252 N [R] B 7 R G R A7 BRI (8]
A T BRI ] 0] LA BT AL A ) B v A g R
RGN TTE %0 B HeA R — MR E R G
- H A B T ) RS o) L gk — 20 i 43 T E 1)
Lyapunov-Krasovskii B4 %, 13 | [ R ilE 1% 2 & 4 i
N-fi AT RN TR) RS 78 1) 78 20 2% A, [RD AN, 23~ LM B
WIS T A AR ES BT 1] 8% 1) Bt J7
. AEBEFEA b HE iR R G i i 2%, AT SEBR T A
R G T H AR 5 A BRI [ AR ER. 2
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