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Abstract

This study aims to evaluate the performance of key Federated Learning (FL) algorithms—
FedSGD(Federated Stochastic Gradient Descent), FedAVG(Federated Averaging), and FedRep(Federated
Representation Learning) —with a view toward future expansion into vision-based multitask learning.
Federated learning, a distributed training paradigm that prioritizes data privacy and communication
efficiency, faces significant performance degradation in real-world settings due to the frequent
presence of Non-IID (non-identically distributed) data across clients. In this work, we partitioned
the FEMNIST (Federated Extended MNIST) dataset in a Non-IID manner and quantitatively
assessed the convergence speed, accuracy, and communication efficiency of each algorithm.
Experimental results show that FedAVG consistently delivers strong performance and stability,
while FedRep demonstrates advantages in personalized learning. FedSGD, despite requiring fewer
communications, exhibited notable limitations in accuracy. These findings provide valuable insights
for selecting appropriate algorithms when expanding FL to multitask scenarios, such as object
detection and semantic segmentation, beyond simple classification tasks.
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