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Abstract: To address the challenge of high end-to-end delay in Flying Ad Hoc Network (FANET) under communication blackout
scenarios, this paper proposes a Deep Reinforcement Learning ( DRL)-assisted Double-Hop Information Enhanced Routing Protocol
(DHRP). The proposed protocol models the routing process as a Markov Decision Process (MDP) to enable effective decision-making.
In constructing the state space, it incorporates both node location information and link channel capacity, while considering network in-
formation within a two-hop neighborhood. Centered on a deep value network, the protocol employs a reward function that reflects real-

time network dynamics to guide the agent in selecting the optimal next-hop node. Simulation results show that, compared to existing ap-
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proaches, DHRP significantly reduces the average end-to-end delay in FANET under communication blackout conditions. Furthermore,

DHRP demonstrates strong adaptability and robustness across various node densities and levels of network congestion by leveraging real-

time environmental awareness and an intelligent decision-making mechanism to maintain overall network performance.
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Fig.3 Deep value network model proposed in this paper
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Tab.1 Field description of feedback content from a

single candidate node
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Fig. 4 Example snapshots of UAV paths at different

time steps
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Fig.5 3D Example Snapshot of UAV Paths at Time ¢,
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Fig. 6 Learning curves of different routing protocols

during the training phase
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