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Abstract: Spectrum monitoring is essential for the mastery of the spectrum situation of the electromagnetic environ-
ment. In particular, using UAV clusters as execution objects can improve surveillance efficiency and save a lot of labor
costs. In terms of the task of spectrum monitoring, this paper designs an evaluation function to evaluate the monitoring
effect and proposes a safe UAV cluster control algorithm using artificial potential field based on digital pheromone. In the
algorithm, a digital pheromone matrix is applied to simulate the search state of the surveillance space, and then the adaptive
distributed trajectory plan is realized by establishing a pheromone potential field between UAVs. Periodic sampling and
interpolation can update the priority matrix of unknown domains which guides the UAV to the unmonitored spectrum hot-
spot area. In addition, unlike traditional decision-making algorithms based on probability, our algorithm makes full use of
the environmental information mapped by the digital pheromone, which can avoid the repeated search of UAVs falling into
the local state, and is suitable for the dynamic spectrum environment. The simulation experiment verifies that the proposed
decision-making model can make the evaluation function converge quickly in both static and dynamic spectrum monitoring
scenarios, and achieve a better monitoring effect.
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