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Abstract: Given the low reliability and poor practicability of unmanned aerial vehicle (UAV) cluster
platforms, a design scheme of the distributed UAV swarm control system (DUSS) is proposed based on
the onboard software development kit ( SDK). First, DUSS is divided into the control module, the
implementation module and the monitoring module. The control module and the monitoring module control
the heterogeneous clusters in a distributed way by the Ad Hoc network communication mode and the robot
operating system ( ROS) distributed communication mechanism. OSDK can reduce the coupling degree
between modules, and enable the interaction between the control module and the execution module.
Thus, the time cost is reduced through encapsulation of the underlying control logic. Second, the artificial
potential field method is improved based on the inertial factors in the real physical environment, and a
consistent virtual potential field ( CVPF) formation algorithm is designed to tackle the inaccessibility of
targets and DUSS is deployed to display it. Finally, the experiment demonstrates that DUSS can ensure

formation flying, formation keeping, formation transformation and other functions while ensuring collision
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avoidance. It verifies the feasibility of DUSS as a distributed UAV cluster platform and the stability of the

CVPF algorithm.

Keywords: UAV swarm formation; OSDK; distributed control; speed consistency; position consistency
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