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Abstract

In existing formation control researches, it is hardly to reconcile both the obstacle avoidance con-
sistency and obstacle avoidance flexibility of the UAV swarm. In view of this, this paper proposes a
reinforcement learning based differentiated formation control method for UAVs. This method al-
lows any UAV within the swarm to adapt its formation control strategy among formation aggrega-
tion, formation maintenance, and obstacle avoidance based on its local environment, and a rein-
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forcement learning model is designed to compute the optimal offset vector for each UAV under the
three aforementioned formation control strategies. Simulation results demonstrate that the me-
thod can effectively balance the maneuverability and consistency of obstacle avoidance for UAV
swarms, thereby improving their flight efficiency and maintaining network connectivity.
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Figure 1. Communication, partnership and collision ranges of UAVs
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Figure 2. Obstacle avoidance plane selection
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Figure 3. Formation control reinforcement learning model
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Figure 4. Flight trajectory map
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