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Efficient Distributed Clustering Algorithm
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ABSTRACT

As the use of artificial intelligence increases, privacy issues arise in the process of using data for learning.
In the federated learning proposed to solve these issues, learning is performed on a distributed device such as
a smartphone, and learning proceeds without exchanging original data between the distributed device and the
server. In the federated learning, it is assumed that the data of the participating distributed devices are
independent and have the same probability distribution, but since the data distribution of the distributed devices
participating in the actual federated learning is non-independent and non-identically, the statistical heterogeneity
should be considered. In this paper, we aim to improve the problem of non-independent and non-identically
distribution of data in each distributed device in a large-scale federated learning environment. The proposed
method uses the weights derived from the learning results of the distributed device, and the simulation results

are shown by comparing the accuracy and loss rate performance with existing federated learning.
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Fig. 1. The federated learning.
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Simulation environment

Local epoch 1

Batch size 100

Optimizer SGD

Train/test ratio 4:1

www.dbpia.co.kr



i
Mo
=
=
|
r o
)
L2
)Y
tlo
ﬁ
<
I:p(,
o
2
s
B
fly
)
[
v

E 2. 529 HololH glejvlE

Table. 2. The parameters of each layer of the model

Layer Layer type Feature Maps Input size pTal;zir?litt)elfs Activation
Input image - 32x32 - -
Cl1 Conv 28x28 156 Tanh
S2 Pool 14x14 0 -
C3 Conv 16 10x10 2416 Tanh
S4 Pool 16 5x5 0 -
F5 Dense - 400 48120 Tanh
F6 Dense - 120 10164 Tanh
F7 Dense - 84 850 Tanh
Output Dense - 10 - Softmax
Aetwe] Htwh Q7 EAle] ) vlagho 2y ‘ — ——
Ao ASS APsisink & Aledleld elA o S
=6 AT, E 3 V1S AFEI AT 6
7Me] Agtsisrel gt e W £0S ek A y iiiii Ry
743 6700] A A7t ZelaE 13 2o . / /
2 602 Aolghe). ¥ 43} 13 5= A7 A3t . S— —
s} Ao g 1% gk 222 67le] A e e
omer LPERIc T8l 4. AEely A3t gshe
?‘qﬂcﬁl— £Aof] g3k 7= Agtelyy S22~ 6 Fig. 4. The accuracy of the simulation.
7§l A Fulagh Ay, 292 1, ZE2H 25
5, B2 451 A4S 71 ARG Al e 4 : NN e

ANy e)

o nalvh Tt Fela 2, B2 5, 2
B 6¢ gahesl £4 Sulold 7l gkl vl
A e e wel) o)F Eal, Felawle] 3ol

KF tﬂ‘ﬂH Ti‘r A2 2ezE e 2] Al <

xgs?;}}_ﬂ- é:JE ZrioflA 7]E Aol vlsl &

3, 2j=H

E 3. Al He=
Table. 3. The
communication round

1003] 3 A AlEHeld As
Simulation ~ performance at 100"

2

A= |
71E Ay 0.9714 0.1010
Fei2E |1 0.9096 0.3093
FelzE 2 0.9787 0.0697
ZE2E 3 0.9673 0.1176
292 4 0.9698 0.1083
Z22H 5 0.9741 0.0898
Z22H 6 0.9764 0.0792

—SE2H6

Loss(Cross-entropy)

°

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 8 8 90 95 100

Communication round

a2l 5. AlEEeld Az &AL
Fig. 5. The loss(cross-entropy) of the simulation.
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