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ABSTRACT

The exponential growth of decentralized data sources has propelled Federated Learning to the forefront of
research. This approach facilitates the training of models across multiple devices without the need for direct
data exchange. Nevertheless, the conventional federated learning method encounters inherent challenges when
confronted with heterogeneous data distributions among clients. Furthermore, it remains susceptible to Byzantine
attacks. To address these challenges, we propose a novel partial share algorithm. This algorithm trains local
models by partitioning them into personalized and shared components, enabling clients to create personalized
models that are tailored to their local data. Concurrently, it preserves robustness against potential attacks by
exposing only the shared portion of the local model. Through an extensive series of experiments, we
comprehensively evaluate the performance of the proposed algorithm in terms of personalization and robustness

against attacks.
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Algorithm 1 Partial Share Federated Learning

1. Input: Initial state of {Pd}‘lg L and Sm,
number of communication rounds &, number
of participants C, number of local epoch F,
and learning rate 7
2. for communication round »: 1 to K do
3. D" —server samples C devices
4 for each device d=D") in parallel do
5. (P,.S, )< pFedFiz(S"), E.y)
6 Device sends S, to server
7 end for
3. Server updates S = 1 Y s,

iep”
9. St g
10. end for

Algorithm 2 pFedFrz for Local Model Update

1. Input: Global model S, number of local
epoch FE, learning rate 7

2. for local epoch ¢: 1 to E do

3. 58"

4. Freeze S,

5. PoP,—pVL(P,S,):(X,y,))
6. end for

7. for local step e: 1 to E do

8. Unfreeze S,

9. (PSP S, ) =1V L5, (X 9,))
10. end for

11. Return (Z,,S,}
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