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Abstract: Aiming at the problem of multi-agent confrontation tracking to unknown moving target
in complex multi disturbance environment, the paper presents a design scheme for synergistic en-
circlement control of targets for multi-agent system based on a fixed threshold event-triggered ex-
tended state observer (FTESQ). Firstly, a relative kinematic model between the target and agents
is established, meanwhile the accelerated velocity of the target, the model nonlinearity along with

environmental perturbations are regarded as the lumped disturbances. Using the measured relative
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position information, a FTESO is constructed to decrease updating frequency of sensor-to-
controller channel, so that unmeasurable relative velocity as well as unknown lumped disturbances
can be accurately estimated even under an aperiodic sampling condition. Then, the orientation field
theory of velocity is synthesized to generate the desirable relative velocity between the target and a-
gents. According to the observation results of FTESO and relative angular separation information
among adjacent agents, a coordinated phase consensus protocol independent of the acceleration in-
form-ation of target is designed to ensure agents to track an unknown moving target with a given
encircled radius, encircled angular velocity and relative angular separation. With the Lyapunov sta-
bility theory, all error signals involved in the closed-loop system are proved to be ultimately uni-
formly bounded. Finally, simulation and comparison results validate the efficiency of the proposed
algorithm.
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Fig. 2 Control structure diagram of multi-agent system circle around the target
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