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Variable-length autoencoder—based multi—agent cooperation
with limited communication
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Abstract: The communication conditions of real-world scenarios often cannot meet the needs of existing multi—agent cooperation
algorithms. To improve the performance of the cooperative algorithm in a communication—limited environment, this paper proposes
an innovative multi — agent cooperative algorithm, which optimizes the communication object, communication time, and
communication content. In terms of communication objects, agents only communicate with their neighbors. In terms of
communication time, the paper proposes an event-—triggered gated communication mechanism, which could adaptively select the
communication time. In terms of communication content, this paper proposes an innovative variable—length autoencoder, which can
adaptively generate variable—length messages according to the state of the agent. The optimization of the three levels improves the
performance of multi—agent cooperation in complex and variable communication conditions and effectively reduces the consumption
of communication resources. Experimental results show that compared with IQL ,CommNet algorithms, the proposed algorithm AE-
CommNet shows better cooperative performance in scenarios such as cooperative navigation and cooperative inspection. In addition,
the proposed algorithm AE-CommNet significantly reduces the demand for communication resources, which further improves the
adaptability of the algorithm in complex environments.
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Fig. 2 Overview of the proposed architecture for multi-agent decision—making
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Table 1 Performance comparison between AE—CommNet algorithm

and baseline algorithms under different metrics
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P
AE-CommNet 0. 987 18. 531 14. 009
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CommNet 0. 765 263. 239 2.105
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Fig. 7 Average communication consumption at each time instant of

three algorithms
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Fig. 8 The reward of AE—-CommNet against baseline approaches

on cooperative inspection after 40 000 episodes
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Table 2 Performance comparison between AE — CommNet

algorithm and baseline algorithm under different

metrics

TR TR TSR T

ik WE BRM BE R
AE-CommNet 0.973 29.973 33.968 28.275
IQL 0.871 26.132 100. 000 21.132
CommNet 0.731 25.032 100. 000 20. 057
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