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Abstract: In today’s rapidly evolving landscape of distributed machine learning, conventional data incentive solu-
tions often fall short due to their reliance on simplistic single-server architectures, in addition, as computing environments
become increasingly complex, particularly within the context of heterogeneous wireless networks, these traditional ap-
proaches struggle to meet the dynamic computational demands such as unbalanced resource allocation and exorbitant com-
munication costs. In response to the above dilemma, this paper innovatively proposes a hierarchical Stackelberg game
swarm learning incentive method for wireless edge network (HSISL). This paper innovatively introduces the Stackelberg
game mechanism into the swarm learning. Based on the performance differences of each computing terminal, the cloud ag-
gregation platform, edge cluster nodes, and edge computing nodes conduct dynamic games and jointly formulate personal-
ized hierarchical resource allocation strategies through the fair incentive process of dual pricing, which can effectively guide
the edge computing model to accelerate forward. Through theoretical and experimental analysis, the HSISL method can ob-
tain the optimal incentive Nash equilibrium solution for model training. Compared with other incentive methods, the HSISL
method can effectively improve the fairness of the model. With training efficiency, its accuracy on the MNIST data set can
reach 96.06%.
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