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Abstract: The use of reinforcement learning to formulate mobile swarm intelligence perception strategies for multiple intelligences
is a common technical approach in academia, but it commonly suffers from problems such as the training process using the state and
action information of all intelligences without processing, low learning update efficiency, and lack of consideration of the variability
in the importance of the collected objects. In this paper, a master-slave collaborative swarm intelligence perception algorithm based
on matching game and communication mechanism is proposed for the commander-UAV master-slave collaboration scenario. Firstly,
by introducing the idea of Gale-shapely matching game algorithm, an optimal and stable matching between UAV energy attributes
and data quality attributes of the target to be collected is established, and an acquisition strategy based on the priority of data impor-

tance is realized. In addition, to ensure the UAV's continuous and specific attention to high-quality targets, we combine the MAAC
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(Multi-Actor-Attention-Critic) framework, which is currently a more popular communication rule-based multi-agent reinforcement
learning algorithm, and introduces a multi-attention mechanism module to achieve efficient information exchange and sharing be-
tween master-slave intelligences in the data acquisition process. Experiments show that our proposed Crowd-sensing Method based
on Matching Game and Communication Mechanism (c-MGCM) method outperforms classical algorithms, such as MADDPG and
DDPG, in several evaluation metrics such as reward value and distance value of matched pairs, with a 2-3 times improvement in re-

ward value and at least 14% improvement in data quality. The results demonstrate the efficiency and stability of the c-MGCM meth-

od.
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Table 1 The impact of different learning rates and discount factors on reward returns
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Table 2 The impact of different network parameters on reward returns
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Fig. 3 The comparison of reward obtained by agents

(a) The reward obtained by cammanderl; (b) The reward obtained by cammander2;
(c) The reward obtained by UAV3; (d) The reward obtained by UAV4
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Fig. 4 The comparison of distance for different matched pairs
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(a) The comparison of distance for matched pair 1; (b) The comparison of distance for matched pair 2;

(c) The comparison of distance for matched pair 3; (d) The comparison of distance for matched pair 4
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Fig. 6 The comparison of the energy consumption of different drones under different methods

(a) The comparison of energy consumption of drone 1; (b) The comparison of energy consumption of drone 2;

(c¢) The comparison of energy consumption of drone 3; (d) The comparison of energy consumption of drone 4
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Table 4 The rewards under different number of attention heads

VIERCIESS ' head=1 head=3 head=4 head=6
6 000 89.32 161.41 151.38 185.95
12 000 211.94 222.50 214.01 219.02
18 000 223.98 223.13 219.33 220.27
24 000 224.63 223.16 216.29 221.91
30 000 223.11 224.55 224.03 222.89
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Table 5 The distances under different number of attention heads
YR A% head=1 head=3 head=4 head=6
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30 000 0.027 5 0.023 4 0.020 7 0.016 6
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Fig. 7 Effects of different number of attention heads on rewards and distances

(a) The reward under different number of attention heads; (b) The distance under different number of attention heads
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