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Abstract: In the edge computing scenarios, resource-constrained and particiption of the dynamically terminal devices of
network in federated learning cause high latency and high energy consumption. An efficient and environmentally friendly
federated learning algorithm based on a three-tier cloud-edge-terminal architecture was proposed. Firstly, by introducing
model compression techniques into the three-tier federated learning structure, a theoretical analysis was conducted on the
model convergence rate, training latency, and energy consumption. Subsequently, based on the theoretical analysis, a prob-
lem was formulated to minimize the global model training latency and energy consumption under a certain model conver-
gence rate by jointly optimizing the terminal devices’ transmission power, computing power, and model compression rate.
Finally, by decomposing the problem into three sub-optimization problems and solving them alternately, a joint alternat-
ing optimization algorithm was designed to obtain the optimal solution for the original problem. Experimental results
demonstrate that the proposed algorithm is adaptable to large-scale edge computing scenarios. It achieves reductions of
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learning algorithms, while ensuring the convergence rate of the model, and effectively reduces the latency and energy con-
sumption generated by global model training.
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