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Event-triggered bipartite formation for multi-input multi-output multi-
agent systems with random delays
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(1. The Engineering Research Center of Internet of Things Applications of Ministry of Education, Jiangnan University,
Wuxi 214122, China; 2. The School of Computing, Engineering and the Built Environment, Edinburgh Napier
University, Edinburgh, EH10 5DT, UK)

Abstract: As for the random delay issue of multi-input multi-output (MIMO) nonlinear discrete-time multi-agent systems
without dynamics models, an input gain compensation scheme is proposed. For the limited communication problem,
we propose an event-triggered mechanism with a dead-zone operator. Firstly, we establish a compact form dynamic
linearization data model on each work point of the agent using the pseudo partial derivative technique and propose
the corresponding parameter estimation approach. Based on the obtained data model, by combining with the symbolic
graph theory and researching the cooperative-competitive relationships among agents, we propose an event-triggered
data-driven bipartite formation control algorithm. Finally, we prove the convergence of the designed algorithm using the
Lyapunov stability theory, matrix theory, and contracting mapping principle and further demonstrate the effectiveness and
correctness of the developed algorithm through simulation studies and hardware tests.
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@ AW ER: B (@) T Au(r + ET|ET) =
o Au(KT|ET). B, QD TS A
ek + 1)|| < (1 — | @(k — kd)pd (k" |kT)x
(O L)DIek kD) +7H, (28)

NS
Qk)W (k) = A(k) + B(k). (22)
o A(k) = diag(A (k), A2 (k), ..., An(k)), B(k) =
diag(B, (k), By(k), ..., By (k)). .lH:fC(Zl)TEﬁI‘ﬁ
N H ok — k7| = ||Q(kT|kT)||¥ A A
le(k + D)l < le(k + 1) <
11— pA(k)(O ® L) |l|e(k) ||+

_w WETIETY o (LT 15T x
|1 = pBR)© @ L)[le®)| +H.  @3) (1= 2 NG T Ik

A > #2(1— a™1)2/4(1 — )2 > 0, A(k) &xt O®1 )||) le(k™ 1K) + 7H. (29)
RNV | HOEH LRGSR 2p, < ol =
ZQZPP pr 9||O®In|‘].— T+l . lle(k) [ 477
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241 AR
k: . 70.57k
Yoo = 0.5 + 0.25 sin +0.25sin (W)'
ZHRE N = = 05,p = 0.1,\ =

0.5, = 09,Y = 1.1,u = 0.001,7, = 0.5,75 =
1,8 = 25,\ = 0.001,2;(0) = 2,(1) = [0.5,0.01;
0.01,0.5],u;(0) = %;(0) = [0;0],i = 1,2,3,4,5.
T 7 1 B LIS, ZE 155 0 U 1 3(a) B, B4R () B 1
g1 = [0.5;1.5],92 = [1.5;1.5],93 = [1.5;0.5],94 =
[0.5;0.5], g5 = [1.0; 1.5].
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k= 900 i &5 1 B hr M BR B b7 H AR, 4R 1 3¢
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5 4 @
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