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Abstract Consensus, that aims to converge the states of agents to the same states through information exchanges between agents, has
been widely studied to control the multi-agent systems. In real systems, the measurement variables of each agent may be different, the
loss of information across communication may occur, and the different networks for each state may need to be constructed for safety.
Moreover, the input saturation and the disturbances in the system may cause instability. Therefore, this paper studies the
PID(Proportional-Integral-Derivative)-based consensus control to achieve the swarm behavior of the multi-agent systems considering the
heterogeneous state information, the input saturations, and the disturbances. Specifically, we consider the multiple follower agents and
the single leader agent modeled by the second-order systems, and investigate the conditions to achieve the consensus based on the
stability of the error system. It is confirmed that the proposed algorithm can achieve the consensus if only the connectivity of the
position graph is guaranteed. Moreover, by extending the consensus algorithm, we study the formation control problem for the
multi-agent systems. Finally, the validity of the proposed algorithm was verified through the simulations.
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