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Formation Control for a Multi-quadrotor System under
the Cluster Space Control Framework
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Abstract: For the multi-quadrotor formation control, this paper adopts the horizontal channel and
height channel decoupled quadrotor dynamic model and designs the formation controller based on
the cluster space control method. Firstly, two important concepts of the cluster space control
method are introduced, namely cluster space variable and cluster kinematics relationship. Then
three quadrotors are taken as examples to give a detailed design idea of cluster space formation con-
troller. After selecting the cluster variables and establishing the kinematic relationship between
formation and single drone, an incomplete differential PD controller is designed to generate the
cluster control instructions. The incomplete differential PD control is more resistant to high fre-
quency interference than the conventional PD control. Finally, the simulation results show that
the proposed formation control algorithm can complete the multi-quadrotor formation amplification
and formation maintenance tasks, and has high control precision and good anti-high-frequency in-
terference capability.
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Fig. 2 Inertial and body coordinate system
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