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ABSTRACT

The statistical heterogeneity means that data collected from devices, dynamic environments, time and space,
used by a number of users participating in Federated Learning(FL) does not satisfy the IID (Independently
Distributed) condition and shows an unbalanced distribution(Non-Independently Distributed). In this paper, we

estimate global data distribution based on local data distribution, propose and implement a process that perform
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data sampling stochastically, and compare the performance to solve the statistical heterogeneity problem of FL.

We estimate The distribution of total data through the distribution of local data without the direct access about

local data. Then we adjust the distribution of local data. We implement process functions in the open-source

framework and Train classification model using MNIST(Modified National Institute of Standards and

Technology database) data. After experimenting basic FL and FL with sampling techniques proposed in this

study which performed up to 100 rounds in various environments, we compare the performance. As a result,

the accuracy of 0.89-0.91 and the accuracy of AUROC(Area Under the Receiver Operating Characteristic

Curve) of 0.98-0.99 showed similar performance, but the learning time per round was reduced by about 9%

The performance heterogeneity between local clients decreased by about 1.5%.
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