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Abstract: Maintaining a stable and reliable communication network in unmanned aerial vehicle swarm (UAVS) control
has a significant impact on the collaborative execution of tasks by the system. In order to cope with potential network at-
tacks such as deception attacks and Byzantine attacks in communication environments, this paper investigates the problem
of cooperative construction of communication topology with tolerance for network intrusion for UAVS. Firstly, considering
the isomorphism of UAVS nodes and the uniform and bounded communication radius, the communication topology con-
struction problem is transformed into the design problem of UAVS formation control. Subsequently, based on the virtual
structure strategy, a novel distributed lattice structure formation control method is proposed. Each UAVS node follows the
movement strategy of the corresponding position in the lattice structure, and a potential field functions related to position
distance is constructed to meet the task requirements of UAVS nodes approaching the root node and collision avoidance.
The convergence of the proposed algorithm is demonstrated through theoretical analysis and mathematical derivation. Fur-
thermore, a novel formation algorithm is proposed to maintain the robustness of the network and expand the UAVS to a
designated area. Finally, two simulation experiments are performed to validate the effectiveness of the proposed formation
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BEC, NIBAE PN L (2f +1)-E P 1 p- 2 BA
AT ARG, FuooA 4 BATE o X L, Hodp =
Pmin(Af +1). WEEGCoNEEC T, TRATHEHC,
IR TE Fo N ENTE Fy 1T 46, EEREE G Con] DAK Rl —
AN p = Prnin (211 FIp-ZmN, BLAF A Ponin (4f+1)>
Puin (2f + 1) Z&AF. TR 5Ep-2i BA Y AR AN 15 5501
TS A2 2

Re = pg(Pmin(4f + 1) + pmin(2f + 1)), (25)

MRS, [Co| > 2f + 1, HCoWHIFTAE T
RSTEAE LAC AL, ps (prin (2f + 1)) A AR
FEIX IR . TR A HEH

Re=pg(Pwin(4f + 1) + prin(2f + 1)) >
205 (Prin (2f + 1)). (26)

ARSI 1A ARATREISELAC A, g (pmin (414

1)+ pmin(2f+1)) = ps(Pmin (2 +1)) = ps (Pmin (4 f+
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