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Abstract

The proposed algorithm in this research is based on the multi-agent particle swarm optimization as a
collective intelligence due to the connection between several simple components which enables them to
regulate their behavior and relationships with the rest of the group according to certain rules. As a
result, self-organizing in collective activities can be seen. Community structure is crucial for many
network systems, the algorithm uses a special type of coding to identify the number of communities
without any prior knowledge. In this method, the modularity function is used as a fitness function to
optimize particle swarm. Several experiments show that the proposed algorithm which is called Multi
Agent Particle Swarm is superior compared with other algorithms. This algorithm is capable of
detecting nodes in overlapping communities with high accuracy.

! Particle swarm optimization (PSO)
2 Multi-agent

3 Modularity

4 Social network

5> Overlapping community detection
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The point in using the previously presented PSO algorithms for community detection is that they
recognize non-overlapping communities, and this goes back to the representation of genes by these
methods, but the use of multi-agent collective intelligence by our algorithm has led to the identification

of nodes in overlapping communities.

The results show that the nodes that are shared between a set of agents, these nodes are active
nodes that create an overlap in the communities. Our experimental results show that when a member
node is more than one community, this node is a good candidate to be selected as the active node, which

has led to the creation of overlapping networks.

Keywords: Particle swarm optimization, Multi-agent, Modularity, Social network, Overlapping

community detection
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(Figure-3): Multi Agent Particle Swarm Optimization for the
Detection of Overlapping Communities Model
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(Table-1): Description of the real-world networks.

Network #Nodes | #Edges | #Clusters Description
Zachary’s
Karate 34 78 2 Karate club
. Dolphin social
Dolphins 62 159 2 network
American
Football 115 613 12 College
foothall
SFI 118 200 Unknown
Netscience 1589 2742 Unknown
Power 4941 | 6594 | Unknown
grid

2 Zachary’s karate club
3 Dolphin social network
4 American College football
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(Table-2): Setting of the algorithm per datasets.
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(Table-3): Compare MR-MOEA [20] and proposed

algorithm.
w8l | MR-MOEA | (golgaciion vtz 95!
033 ac goxo
Football 0.306 0.318
Zachary 0.209 0.236
Dolphin 0.271 0.283

Lol odal (Sl a3l bl ()

0.4
0.3
0.2
0.1
0
American Zachary s Dolphine Social
College Football Karate Club Network
MR-MOEA dole dor o3 a5l sleange
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MR-MOEA

(Figure-4): Comparison of the modularity of the proposed
algorithm with the MR-MOEA algorithm
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and detecting nodes that lead to overlapping of the
communities.
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(Figure-5): Comparison of the modulus of the proposed
algorithm with the IMOQPSO algorithm
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