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ABSTRACT

This paper considers the cooperative control problem for multiple leaders and a single follower with interactions. The
leaders are controllable, and the follower has interactions with all leaders and is controlled by the interactions. Then, we
study the cooperative control problem that achieves the consensus by controlling the leaders. The leaders and the follower
are modeled by the single-integrator and the double-integrator, respectively, and it is assumed that the interactions have
the nonlinearities. The leaders can estimate the interaction between the follower and exchange the estimated information
with neighbors. Then, this paper proposes the consensus-based cooperative control algorithm using the information
exchange of the estimated interactions and the virtual velocity variables to achieve the velocity consensus. We analyze the
convergence of the agents to the common state based on the Lasalle’s Invaraince Principle. Finally, we provide the
numerical example to validate the theoretical results.
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Algorithm : Controller Update Algorithm

Initialize:
set control gains
a,3>0
for leader agent 1V do
if v™ is available then
k; >0
else
k=0
endif
for tfSR do
for leader agent 1<V do
send information f(2;) and w; to jEN,
receive information f (Z]) and w; from jEN;
calculate the information difference
E (f(zj) *f(z,-)) and E (w].*wi)
JEN; JEN;
update control input and virtual velocity dynamics

u; :az (f(zj) _f(zi))+wi

JEN;
w; =—k; (w, —v*)-i—ﬂz (wj—wi) —f(z,)
JEN;
endfor
endfor

Fig. 1 Proposed controller update algorithm
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