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Decentralized adaptive prescribed performance finite-time tracking
control for a class of large-scale nonlinear systems

LI Xiao-hua®, HU Li-yao

(School of Electronic and Information Engineering, University of Science and Technology Liaoning, Anshan 114051,
China)

Abstract: The decentralized adaptive prescribed performance finite-time tracking control problem is studied for a
class of nonlinear interconnected large-scale systems. A new prescribed performance control design method is proposed
combining the neural network adaptive technology, the practical finite-time control theory and the prescribed performance
control method. The problem of that the traditional prescribed performance method is hard to realize decentralized control
is solved. The designed controllers can guarantee that the tracking errors of all the subsystems in the large-scale system are
constrained by a finite-time performance function, and the tracking errors can converge to a predetermined neighbourhood
of the equilibrium within an arbitrarily given settling time. And all of the signals in the closed-loop large-scale system
are practically finite-time stable. Especially, the settling time is irrelevant to the initial system states. Two simulation
examples are given to illustrate the effectiveness and superiority of the proposed control method.

Keywords: nonlinear large-scale systems; prescribed performance control; finite-time control; decentralized control;
adaptive control; backstepping method
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Bl ESCHR [16] T A IR M B BCR R
It
T1,1 = T1,2 + Y192,
S T12 = Uy + T1,171,2 + Y1 + Yo,
Sa y.1 = T1,1; i
T21 = X22 — Yi1Y2,

S2 Q E22 = U + 21 sin(x22) + Y7 + y3,

Y2 = X2,1-

(50)
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1 PR R %%yLd*ﬂyz,dﬁj\%Mﬁyﬂyl,d = 0.5sint +
0.5sin0.5¢, Y94 = sin0.5t. Wit ZEIE N = o =
5,51,1 = ﬂ1,2 = 52,1 = 52,2 = 1,P1,1 = P12 =
p21 = p22 = 0.8,ap = 1.8,04Tf = 0.02,Ty =
8: & RS W MG N 0,1(0) = 0.6,0,5(0) =
0.3,021(0) = 03H0:5(0) = 0.5 & ¥4
ik R 2 (0) = [1,-0.8]T,22(0) = [1,1.2]7 I
z1(0) = [0.5,—0.3]7,25(0) = [0.7,0.8]T. fh1 £ ¥
25 9T 1 S1,1 BLE 7O AL 0P 2 BEAE [—3, 3] <
[—3,3] x [-3,3] x [-3,3] x [-3,3] x [-3,3] L, EEN
2,07 5512 BE TH AN L O P BEAE -3, 3] x
[—3,3] x[-3,3] x[-3,3] x[-3,3] x[-3,3] x [-3, 3] X
[-3,3]x[—3,3] x[—3,3] x[—3,3] L, %N 297, 521
FYT 500 MG 0T | Sy FIOT 51 o —FE. T &
1S B) R G R FE ] S 24T 05 5T AL, (7 A R an
LA 2 iR, 20 g T RBAEAR RIWIIRIRS 1
T RG0S, 1 So WIERER VR ZE e FH eo 1 T2, J 1 2R
Hta(t).

0o 2 4 é 3
t/s
E1 FHRSS RERIRE e BUBRZ (1)

0 2 4 6 8
t/s

2 FERGS, REKRE e BUBRZE (511)

P P 1R B 2 ], B R G TR IR S AN, T
RG0S, NSy B ER R Z AT e Wl A PR A 8] 1 B8 bR 2R
A, I FLTE 25 58 K45 5 18] 8 s P S8 e SICBI T S 45
JE B AR (—0.02, 0.02) PN, AN TS UE T 4% ST 4 il
T3 k.

N T SRR A SR ) 7 R LR, 25 RS SRR [14]
W —AN R EDE AR SRR R 4, 01X B AL
P 771 5 SR [14] HH D7 1R HEAT XS LURIE R

B2 FEEILIERGECFRR R R:

331,1 = 1,2,

Ty =

(mlgr ST
Jy 4.J,

r 1 sr
(- B)+ —
o =B+ Fumt

Y1 = T1,1;

2

Sl ) smxl 1+

2
sin ya,

Sp

T2,1 = X2,2,

Tog =

(mggr sr2
Jg 4.7,

1
(l_ )+7U2+4J

52 ) sin ‘T2’1+
2
sin Y1,

2J

Yo = T21.

(51)
& RA SR 5 WOk [14]. Wit 8uE R
e = ¢ = 10,811 = P2 = P21 = P2 = 1,
P11 = P12 = P21 = P22 = 0.8; g = 1~8,06Tf =
0.02,Tf = 0.1; F&E R S EHIHAE N 6,,(0) = 0.6,
615(0) = 0.3,651(0) = 0.3F10,1(0) = 0.5; FIEIk
B HN21(0) = [1,-3]" Ay (0) = [0.5,2.5]T. LK
28 (A B ) 1 — 2. 2300 B SR [14] A 2145 3
PR T 0 L ()45 ) e, I AT 0 5. 07 B a5 R ]
3AE 4R, 53 45 T Rl AN [R) 45 1) 07 5 i 4 3]
¥ 250 S1 Fl Sy I ERER R 22 eq Fl eq I HITER, A A3
LN +a(t).

— ARSCHRERIRZE
- — SCHR[14] MR BERZE

0 0.2 0.4 0.6 0.8
t/s
3 FERSS IREFIRE e AUlIZE (1512)
2
— ARSCHRERIRZE
[ - = SCHR[14] (FBRER 22
Y Sy S—
-1t ;’
25 0.05 0.10
_2 I 1 1
0 0.2 0.4 0.6 0.8
t/s

4 THRES: RIFRE o HERZ (12)

HT P 3 M 4 7T 5, 1 R 48 S0 M S, Y ER R R 22
— ELAAT IR A E B AL, I AR 40 5E ) 45 R
6] 0.1 s P YAT S8 381 99 516 46 5 1) 1 7 e (19 4 35 (—0.02,
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0.02) Z 8], T STk [14] 45 il 777 AAUE A 21X AL
SSOH B, H AN BE A% 5 2 25 78 I 00 14 BE 48 5, IX B0 F
T ARSI RR A TR AR

A3 A RGEEGIESN O ST ES
Cin Bigs pij~ o~ ap, M Ty, — e, 58K ¢; B/
Ty HIE RE AT 58 95 8RR 1R 72 e, (¢) BE PRt ie S 31~ #liy
R4 E BN (—ar,, +ar, ), BB ¢; BUE
NHI Ty AT e BB HNE T w1 K8 p; 5 HIAE
RE S 3119 2R e A o P 1) ie SR 8 ANV /N 1) 4 A
Ty aep, HOAE RN, 92 RS 52 sy, P2 145 5 UK
o, 1 KB NS B M g I 2 ER R G
BRI HUE T wy, BRI A 2 500 ik B AR 4
SEBRAE LRI E . Bz U B, — BRI o Tl R
L.1]e;(0)] < o < 2[e; (0)] I, R G I FOR BT
4 & @

AT — A I AR e M B R GidE
Tl R 4 TR M R A R B TR PR R ) )
TEIIE, BT D7 IR ANGEE G 1 T A ) 3 1]
RO LA R T TV T e 4 o 7 R e ARy s
il R ) . SO s T ELIBE K R G ) 43 BT R 1 e
A7 PR BT ] PR B 4 o) 4, 12458 W 2% BE 8 ORUE K R G
BT RGN ERER R 22 B ) AR, IF BAe
TE 45 8 W5 S50 8] P YSC S 21T 18 st () — 45 7 R 408
WA, Hizs B RS REVIHIRES TR, 5 I FE R,
AR R R G (1 A 15 5 3 8 52 bR BRI 8] A8 e
). 7 25 R AE 1 BT v 45 ) 2% 1A R0 A AR Rk
PE. ARSI Fe 85 Ak vl DLk — B4 BIBE ML AR 2k
PER RGE L IR R G056, WX 88 R 45 1)t 7T 2
A A R B A R AT L
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