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Algorithm 2 : GreedyLabelRank

1. input: snapshot G (V,E) ([1,2,...,T])
2. fort=2:T do
tracking the changed nodes in G(t) due to the
changes in the edges they attach to since t-1
3. for each changed nodes cn
4, Create empty set s,d,B
5. addcnto D and B
6. add all candidate
Communityof Dto S
7. Forall ComesS do
8. compute L,
9. end for
10. Find CCOM with the
maximum increasing Ly,
11. Compute coefficient of
cn and its neighbours based on Com
12. repeat
13.
Pc'n — Zjeneigbour(]sn) coeffi*p; /l
compute label distribution vector
P.,’=Tin P // Inflate the node
label distribution vector to  contract the
propagation
15. P.,= ®; P’ // Remove the node
labels that are below the threshold
16. P.,= Oq (P, P) // Conditional
updating for the node label
distribution vector
17. until stop criterion satisfied
18. end for
19. copy label distribution of unchanged
nodes
20. end for
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Algorithm 1 : LabelRank [9]

input : snapshot G (V,E) ([0])
add selfloop to adjacency matrix W
initialize label distribution P
repeat
P'= W*P
distribution vector
6. P=TinP’ [/l Inflate label
distribution vector to contract the
propagation
7. P=d P’
below the threshold
8. P'=®q (P, P) // Conditional updating
9. until stop criterion satisfied
10. output communities

AN e

/I Propagate label

/I Remove labels that are
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An Improved Method for Community Detection in Dynamic Social Networks
Based on Label Propagation and Modularity Optimization

Abstract

Community detection in dynamic social networks is one of the most important research topics
that has been considered in recent years. There are various approaches to detecting
communities in dynamic social networks, among which the label propagation approach has
chosen due to simplicity and efficiency. This approach involves many methods that are often
random. Among these methods, LabelRankT(Time) is a deterministic method. Of course, this
method also has problems, one of the problems is that when a node wants to join a community,
the internal structure of that community is not considered. So, for solving this problem, a
greedy approach has been used to improve the label publishing approach. The proposed
approach and other evaluated methods are tested in real and Synthetic datasets. The results
show that the proposed method has performed relatively better than the other methods in terms
of accuracy and modularity.

Keywords: GreedyLabelRankT, LabelRankT, Label Propagation Approach, Community
Detection, Dynamic Social Network.
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