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A Comparative Study of BATS Code Batch Construction Strategies Driven
by Multiple Reinforcement Learning Algorithms

Tianchen SU

Macao Polytechnic University

Abstract To address the inefhiciencies in batch construction and the limited dynamic adaptability of
BATS codes in wireless multi-hop networks, this paper proposes a hierarchical reinforcement learn-
ing optimization framework. The method employs Tanner graph topology pre-training to generate
uniformly distributed batch construction strategies and designs a hybrid BP-inactivation decoding
algorithm that reduces computational complexity by 30%. Experimental results demonstrate the
following: Rainbow-DQN improves success rates by 25% in stable networks; PPO reduces perfor-
mance fluctuations by 40% in time-varying channels; and DDPG enables 15 ms-level low-latency
inference on edge devices. The proposed solution achieves 90.1% transmission reliability in NS-3

simulations, offering an efhicient engineering pathway for implementation in 5G/6G networks.
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