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Adaptive coordination control for networked multi-agent systems
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(1. School of Information Science and Engineering, Northeast University, Shenyang 110004, China; 2. School of Electronics and In-
formation Engineering, Liaoning University of Science and Technology, Anshan 114051, China)

Abstract ; In this paper, a novel controller with an adaptive coordinator was designed in order to realize coordination
control of multi-agent networked systems. First, multi-agent networked systems were modeled based on dynamic
graphs while taking into consideration nonlinear interconnection and non-avoidable time-varying delays. Then, ap-
plying distribution control policy, a coordinator with adaptive parameter estimation was designed to obtain the de-
sired stable state by adjusting the interconnection level. Asymptotic convergence of the error control system was
proved by the Lyapunov-Krasovskii function, adaptive deflection feedback control technology, and La Salle’ s invar-
iant set theory. This method can complement parameter estimation and coordination control simultaneously under
uncertainty and has the advantages of being simple and easy to complement. A simulation example was given to ver-
ify the effectiveness of the proposed method.
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y.(t) = fi(x(2)),i =12, ,n.
BB R%RE RN
x(t) = Ax(t) +U +E'f(x(2)) +
Ef(x(t-1(1))),
y(&) = f(x(z)).
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¥ = Ax(1) + E(3()) +

Ef(x(t-7(2))) +r(2)(x(t) —x(¢)), (1)
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3 Gt - 7(0)) + k(D G®) = x(0)).

(2)
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A(t) =x(¢) - x(2).
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ey == mhi(Df (%), (3)

ey == &M () f(%;(t = 7(2))).
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A(t) = AA(z) +E'f(A(t)) + Ef(A(t - 7(2))) -
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Ef(A(t)) + E'f(AG -7(9))) -
(A -A)x() + (E' -ENf(x(1)) +
(E* -E)f(x(s —T(t))) +r()A(t)} -

i (k; +0)[A(D) ] + 2(1 D‘(A(t))] FA®W) -

21(1 7(t ))[f(A(t—T(t)))] FAG - (1)) -

g[(ai - a)A(0)x (1) +
an@i,- - ep) A () fi(x,(8)) +

2{ (¢ —ep) A(t)fi(z;(t —7(8)))] =

- [AG) 1"AA() + [A(e) I"E'F(A(2)) +
[A() "E*f(AGt - 7(2))) - 0L A() 1°A() +

3T =y FA) TTAW) -3 77 -
FCACE = 7() A = 7(8))). (6)
T
20 A T'ET(AG)) < [AG)T'E'(E')'A() +

[F(A(2)) I'f(A®)), (7)
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x(t) = Ax(¢) +E'f(x(2)) +

Ef(x(¢t -7(2))) +U. (12)
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¥(¢) = Ax(s) +E'f(x(1)) +
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(K, ==2.5(x, -x,)%,i=1,2,

e, =—4.01(x, - % )tanh(x,(2)),

ley, =-5.0(x, —x,)tanh(x,(2)),

el =—-2.8(x, —x )tanh(z, (¢ —€e/(e +1))),
le% = —3.0(x, — x,)tanh(x, (¢ - €'/(e +1))).
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HRENVMEN
[2(s),%,(s)] = (0.1,0.1),
[%,(s),x,(s)] =(0.2,0.2),¥Vse [-1,0],
[#,(0),x,(0)] = (0.1,0.1),
[511(0) ,;;2(0) 1;%1(0) aégz(o) 1=
(-2,5,-1,0.8).
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Fig.1 Parametric identification curves
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