RAE2EHR ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software [doi: 10.13328/j.cnki.jos.007032] http://www.jos.org.cn
O A B S BT RSB Tel: +86-10-62562563

A AY ~, *
ZT Bregman SBUEFZE SR MERIKHFE S FE
KOW, KEE RER| AER BUA
PR HSEIUR 5 TR, WIFS 1 411201)

(B 5 BREHAR R, 7R M 510632)
BE1E#: HFEEE, saiqinlong@jnu.edu.cn

&
i

W O RIRF ] B AR SIEIN S P AR ST KR, (R AR PR AL K R A Rtk 5 ) oA AK4E T AR
FEMFECME AL T 69 19 AR AT bz B AL, 42 4 A F Bregman X e £ 0 B4 AL 69 AN HEALER AT 3] 77 ik (FedBDP). Fif
R 7 % KA Bregman #E B & RS E A5 AME £ 7, FHF LA A ENIR EHARK R, vARADER £ F
RRAMAEHE FIB, RA BEN EHTEAEAR AR R AT, BE R X RBEAKDS AL E
D TEFLTR B H) KO, AS TR BRI AR B KO 3R AR R ST A . B8 47 & 9 FedBDP 5% & Andf I i 4%
Tt RS A, R R IZ Oy kR £ 4 TaAA Y AT4R T, FedBDP 424! £ MNIST #= CIFAR10 #4% & T 4%
BARIEAR R A

KB e LR ASHALTEIR 5 3, £ 4 B4 F4; Bregman X5

FEES S TP306

e ] A 3K, SR, REEM, e BESE, V4. BT BregmaniiE FI 2 4y Ba AL IO AN AL IR 22 3] U5 k. B AES43R. http:/
www.jos.org.cn/1000-9825/7032.htm

H 5] F#%5: Zhang SB, Zhang JY, Zhu GM, Long SQ, Li ZT. Personalized Federated Learning Method Based on Bregman
Divergence and Differential Privacy. Ruan Jian Xue Bao/Journal of Software (in Chinese). http://www.jos.org.cn/1000-9825/7032.htm

Personalized Federated Learning Method Based on Bregman Divergence and Differential Privacy
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Abstract: Federated learning has caught much attention because it can solve data islands. However, it also faces challenges such as the
risk of privacy leakage and performance degradation due to model heterogeneity under non-independent and identically distributed data. To
this end, this study proposes a personalized federated learning method based on Bregman divergence and differential privacy (FedBDP).
This method employs Bregman divergence to measure the differences between local and global parameters and adopt it as a regularization
term to update the loss function, thereby reducing model differences to improve model accuracy. Meanwhile, adaptive differential privacy
technology is utilized to perturb local model parameters, and the attenuation coefficient is defined to dynamically adjust the level of the
differential privacy noise in each round, and thus reasonably allocate the privacy noise level and improve the model availability.
Theoretical analysis shows that FedBDP satisfies convergence conditions under both strongly convex and non-convex smooth functions.
Experimental results demonstrate that the FedBDP method can guarantee accuracy in the MNIST and CIFAR10 datasets on the premise of
satisfying differential privacy.
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