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HGE TR A LB G = (V,E) HIRFREREM R GEHE IR MEL S 5 s 4R
TREGRRAN, ={je VI (V,V) e E} QR ) e N, MKRE AR i BEAEGEHIEH BE
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B = diag(b, ,b,,-,b,),L=D -A H=L +B.
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Dix,(t) =Ax,(t) +f(x,(t)) + Bu/(t), i=1,2,---,N. (1)
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D'xy(1) = Ax,(1) + f(x,(1)), (2)
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A0 < g < Lxy (1) € R ,x,(1) e R" 3RO H SIEEE ( RES, u, (1) e
R" FnERBEE i HIAA € RV FIB € R NHEEIERE. f:R" — R" RIESL R B & Lips-
chitz ( F1 Ay 2% ) Z5A% , BIAEAE — A0 5 m (1145
1fCe(8) ,6) = f(xo(2) ) | < mllx,(2) —x,(2) I .
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MFRZRGIEE] T —2L
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u(t) sa(E, (g()T(q) (L —1,)") . (5)

51337 40 <qg<1HBE—MWE WRFE—DulLqn/2 <u <min{m gm},
B4
G,
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WA %e(1)=x,(t) —x,(t),i=1,2,--- N1
Die,(t) = D'x,(t) — D'x,(t) =
A(x, (1) = x,(t)) +Bu(t) +f(x,(t)) = f(x,(2)) =

Ae(1) = BK [ Y a,[x.(1) = x,(1) = (x(1) —x(1)) ] +

JjeN;

b(x,(1) = xo(1)) | + (1) = flx(1)) =
Ae,(1) —BK[Z a(e(t) —e(1)) +be(t) |+

Jjen;

S(x, (1)) = flx,(2)) . (7)
FIFHFE A9 Kronecker £, 30 (7) 75
Die(t) = (I, ®A)e(1) - (L® BK)e(t) - (B® BK)e(t) + F(1) =
[I, ®A - (L +B) ® BK]e(t) + F(t)=Ae(t) + F(1), (8)
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t -
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Fig. 1 The communication topology
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Fig. 2 States x,(¢) of all the intelligent agents

u, (1)

o 0y (1)
u, (1)
—40H us(1)
uy(t)
us(1)
=50 I I 1 L
0 2 4 6 8 10

time ¢
B3 EREEHEBEHIEA (1)
Fig. 3 Control input of the followers
F L0 ECET 2 ~4 R UL B IR T 3O, Pl g O 2 i s - 0 (181 3) , IRl BB
HHYFH WA T 2 (8 2) .8 4 Z)m B S 00T Z A PR ES RZE W T 0,
PP R T —BEAS R A IE AR .



HAT GG AR LA 2 B 28 RE TR R e i — B i 561

4 %

e (n
e (7
es(7)
AU
es(?)
:.):
-4 1 L L L
0 2 4 6 8 10

time ¢

B4 PrAmEE S S IRERE (1)

Fig. 4 Consensus errors between the leaders and the followers
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Leader-Following Consensus of Fractional-Order
Multi-Agent Systems With Nonlinear Models

ZHU Wei, CHEN Bo
(Research Center of System Theory and Application, Chongqing University of
Posts and Telecommunications, Chongqing 400065, P.R.China)

Abstract: The leader-following consensus of multi-agent systems with fractional-order nonlin-
ear models was investigated. Under the assumption that the system communication topology
contains a leader-rooted spanning tree, the control gain matrix was designed and the controllers
were presented based on the theory of algebraic Riccati equations. Then, a sufficient condition
for the leader-following consensus of multi-agent systems was given by means of the Laplace
transform and inverse transform, the Mittag-Leffler function, the generalized Gronwall inequali-
ty and the stability theory of fractional differential equations. Finally, the numerical simulation

results show the effectiveness of the proposed theoretical condition.

Key words: leader-following consensus; fractional-order; multi-agent system; nonlinear model



