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Multi-agent Formation in the Iterative Learning Control
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Abstract: For the nonlinear multi-agent systems with delay,an iterative learning control law was
designed in order to achieve the stable formation of multi-agent systems. The dynamic
characteristics of a single agent were established, and the problem of formation control of multi-
agent was transformed into a tracking problem according to the topology structure of multi-agent. A
unified iterative learning controller was designed for each agent. According to the different dynamic
characteristics of each agent,a suitable learning gain matrix was selected. Then the convergence of
the proposed iterative learning law was proved based on the A norm theory. Due to the relaxation of
initial value in the iterative learning control algorithm, the stability of the control can be achieved
in any constant initial condition. The algorithm proposed can meet the formation control
requirement for each agent having random initial position. Finally, the simulation results were

given to illustrate the effectiveness of the proposed method.
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Fig.1 Topological connection structure of

multi-agent systems
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Fig.2 Trajectories of multi-agent at 30 iterations when

the leader is tracking a straight line

12
1.0
0.8}
£ 0.6
=04t
L — A TE
02 /M
0r — BERpEE2
02 BB 3
0 05 10 15 20 25 30 35 4.0
x/m
3 %ﬁﬂ%‘EEﬂam%%ET%A*"“ EFEIER
0 Xk Z IFHIIE BhEL i

Fig.3 Trajectorles of multi-agent at 30 iterations when
the leader is tracking a parabola
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Fig.6 Trajectories of multi-agent at 30 iterations

when the leader is tracking a circle
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