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Resource—efficient clustering collaborative federated learning

client selection method

LI Qiang,ZHANG Ling-yu, MENG Xiang-yu
(College of Computer Science and Technology, Jilin University, Changchun 130012, China)

Abstract: To address the key issue in federated learning the resource heterogeneity and data heterogeneity
of each client, this paper proposes a resource—efficient client selection method for clustered collaborative
federated learning. Firstly, where each client is grouped according to its computational power, the average
accuracy of each group of clients is used as an indirect metric to select clients in the same group in each
round of training. Secondly, the clients are clustered according to the model similarity of each client within
each group, and the clients in different clusters within each group are selected. Evaluate the performance of
the method proposed in this paper on real datasets, the experimental results show that this method can
reduce the global training time, obtain faster and smoother convergence, and achieve a good balance
between training efficiency and global model accuracy.
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Table 2 Training model accuracy %
€IS Y5 FedAvg i ik ARSI
11D 96.95 97.12
MNIST
Non-1ID 91.44 94.41
11D 69.39 70.12
CIFARI10
Non-1ID 58.9 61.41
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Fig.3 Effect of model accuracy in different scenarios
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Table 3 Total training time

G S 575 s FedAvg Jr ik AR ICTr ik
11D 1670 1302
MNIST
Non-1ID 1544 1210
11D 1732 1509
CIFARI0
Non-1ID 1894 1631
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Table 4 Training time and number of rounds required to achieve corresponding accuracy in MNIST dataset

HET 2
Y5 7ok 85% 90% 93% 95% B/ 7
A I [E] /s A IR fa] /s e R[] /s A R[] /s
FedAvg 3 17.70 12 68.19 31 176.90 66 376.60 96.95
w AL 3 13.92 10 43.01 30 125.73 62 270.03 97.12
FedAvg 83 494.94 212 1186.58 — — - — 91.44
Non-1ID
AL 35 222.78 79 532.86 195 921.58 - — 94.41
RS 7 CIFAR10 47 & b ik B 48 Rz /4 8 2 B 55 1)1l 25 i i8] Fn 4 4
Table 5 Training time and number of rounds required to achieve corresponding accuracy in CIFAR10 dataset
i B %
Yt Tk 50% 55% 60% 65% SR/ %
IR iR /s Litg 4 MF(a] /s IR i) /s LIo% I [ /s
FedAvg 27 119.76 43 186.19 79 334.64 152 735.16 69.39
i AL 26 84.24 40 129.32 73 283.69 147 615.85 70.12
FedAvg 129 830.14 192 1260.76 — — — — 58.9
Non-11D
A3 115 604.83 164 910.11 242 1347.81 — — 61.41
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Fig. 4 Effect of model accuracy under different data heterogeneity
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