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Adaptive Channel Access Algorithm for MANETSs Based on PPO

WANG Feiyue, SONG Zhengyu, QIN Xintong, SUN Xin
(School of Electronic Information Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: To address channel access problem in mobile ad hoc networks (MANETSs), p-persistent CSMA protocol is
used to propose an adaptive channel access algorithm based on proximal policy optimization (PPO). Firstly, a p-persistent
CSMA competitive access optimization problem with the goal of maximizing node channel utilization is constructed. Then,
this problem is modeled as a Markov decision process (MDP) with specifically designed network state information, multi-
dimensional action space, and reward functions. Finally, the PPO algorithm is employed to dynamically optimize node compe-
tition probability, competition probability growth factor, and number of permitted access nodes, thereby achieving adaptive
channel access. Simulation results demonstrate that the proposed algorithm has a notable advantage over the scheme based on
deep deterministic policy gradient (DDPG) in the convergence speed. In terms of channel utilization, the proposed algorithm
improves 33.3% ., 48.1% . and 18.9% compared to fixed permitted-node-number schemes, fixed competition probability
schemes, and preset probability schemes, respectively, and outperforms other solutions in networks with up to 35 nodes.
Additionally. the algorithm incorporates a service priority differentiation mechanism. and the access success rate for high-
priority service nodes reaches over 90% after convergence.

Keywords: MANET; p-persistent CSMA protocol; deep reinforcement learning; channel utilization; priority differentiation
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