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Abstract For the bipartite output consensus problem of cooperative-competitive descriptor uncertain heterogen-
eous multi-agent systems under signed directed topology, a new distributed control algorithm is proposed based on
the cooperative robust output regulation principle, enabling two groups of agents with competitive relationships and
different dynamics to track the outputs of an exosystem with equal magnitude and opposite signs, respectively.
Firstly, to achieve dynamic compensation for uncertain system parameters, a dynamic internal model compensator
based on an exosystem observer is introduced, and then a distributed state feedback control protocol is designed.
Distinguished from traditional cooperative output regulation problems, by transforming the bipartite consensus
problem into the stability problem of an augmented closed-loop descriptor system, it can be proven that the pro-
posed controller can achieve bipartite output tracking under small-range parameter perturbations without relying on
the exact solution of the descriptor regulation equation. Secondly, under the condition that the state is unmeasur-
able, by reconstructing the dynamic internal model compensator, a distributed bipartite output feedback control
protocol is designed. Finally, the effectiveness of the proposed distributed cooperative control algorithm is demon-
strated through simulation examples.
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Fig.1  Cooperative rescue consisting of ground unman-

ned vehicle and air unmanned aerial vehicle
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bipartite controller (28)
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