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Abstract- In today’s era, real world networks have
become quite prominent and a lot of research is getting
done for making these networks valuable, by proposing
helpful communities and similar interest communities
to users. Moreowver, due to freely available web space
and interactions, there are different communities per
user, making it extremely hard for highly iterative
detection algorithms perform quickly and give
important suggestions. Furthermore, real world
networks are dynamic in nature. Along this lines, there
is a requirement for dynamic community detection
algorithm which can appropriately detect communities
with time differs. Because it accepts the changes in
network rather than static community detection
algorithm. A Real world network is vital complicated
network. There is a number of algorithms developed to
detect communities. In this paper, we will see
advantages and disadvantages of existing algorithms.

Index Terms- Communities, Dynamic community
detection, Distance dynamics

I. INTRODUCTION

Community is an important feature of real world
networks. Communities, also called clusters or
modules, are groups of nodes which probably share
common properties and/or play similar roles within
the graph[gl' Community is a small or large unit or
social unit who has something in common.
Community Detection is a complex and meaningful
process in real world network. In general,
Communities of network are groups of nodes and
edges. In that, nodes are much more connected to
each other than to the other nodes of the network.

There are number of methods for detecting
communities in a network. Some algorithms for
community detection like algorithms based on edge
betweenness®,  modularity  based!, similarity
based™ interest based™, based on distance
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dynamics™, and many more. Advantage of algorithm
based on distance dynamics is that we get more
number of communities from a network and it also
accepts the changes in a network. Community
detection is a broad area for research. In real world
network, it is important to detect communities for
getting some useful information. For example, A
community of a peoples who interested in dieting and
they shares the experience about them. So, if
someone want to start dieting then it can get the
information about it from that community.

The aim of a community detection algorithm is to
divide the nodes of a network into some number of
groups. The connections between nodes inside a
community are much denser while the connections
between communities are sparser[”. These groups
known as communities of network. For example, take
a group containing a set of people, who have strong
mutual relationships and weak with people outside
the group. Using the community detection algorithm
in real world network, one can get some meaningful
and important information.

Fig. 1: Three communities in a graph, enclosed by
dashed circlest®
The static community detection algorithms ignore the
changes at different time steps, which is unable to
capture the changes of network structure™. The
structure of a network is not stable in real world. So,
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we need that kind of algorithm which able to detect
the community in dynamic network. Because,
Dynamic community detection algorithm able to
observe the changes of dynamic network. Distance
Dynamics means the change of distances among the
nodes in a network. It provides an intuitive image to
model the real-world network dynamics. For
example, we take a community as a group of friends.
So, how we can identified it? Obviously, it is based
on a relationship by the interactions between them.

[l. PROBLEM DEFINITION

Real world network are dynamic in nature. So, for
detecting communities from real world network, we
need an algorithm which can do that very accurately
and fast. Here, we will discuss about the existing
methods and their advantages and disadvantages.
From that one can understand that how the method
works and what will be the output.

Il. LITERATURE SURVEY

Now, we will see the literature review of research
papers. From that one can identify that which
method is better, what are the strong points and weak
points of particular paper. So, we will see that one by
one.

1. Dynamic Community Detection based on Distance
Dynamics™]

This paper presents dynamic community detection
algorithm - Dynamic Community Detection based on
Distance Dynamics (DC3D). It use local interaction
model. The increments can be treated as disturbance
of networks. That can be limited by disturbing factor
in local area. In this proposed algorithm, it defines
many new terms like accumulated increment,
disturbance factor, etc. It take advantage of local
interaction model to save computing time and
uncover small communities. It achieved good balance
between efficiency and effectiveness. The drawback
of the algorithm is that it’s lower modularity. Also it
doesn’t consider different cohesiveness of each
neighbor node.

2. An Adaptive Approximation Algorithm for
Community Detection in Social Network (4]

In This paper, Author propose new algorithm for
community detection in social network to get some
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meaningful and important information. In this paper,
author proposed a community detection method that
are performed based on vertex relation and their
modularity. Author make this method more precise
based on dynamically calculating modularity.
Algorithm is adaptively checking the status of nodes
and performed the community detection. Also,
dynamically calculate the modularity. It cannot
contain the many overlapping nodes in communities.

3. Social Community Detection based on Node
Distance and Interest™"!

In this paper, Authors proposed an algorithm which
clusters the nodes in social network based on their
geodesic location and similarity between their
interests. By calculating geodesic distance between
nodes, we can get relatedness of two nodes. The
proposed algorithm known as GeoSim (Ceodesic
locations of nodes and the Similarities between their
Interests) Algorithm. It contains three stages: Mean
node selected in first stage, then it calculate distances
between nodes and similarities calculation and finally
clustering stage. Achieves high community detection
accuracy. It focus on both distance and similarity
interest terms. So, for two nodes which placing in one
community, both have to close to each other and have
similarity interest.

4. Tracking Dynamic Community Evolution in Social
Network 2]

In this paper, proposed algorithms classify the
changes and based on indicators where important
events can occur. They also integrate data warehouse
layer which have overview of all possible changes
helpful for future analysis. The proposed algorithm
known as DDCom(Data Warehouse for Dynamic
Communities) algorithm. In that, first apply static
community detection on initial graph for getting
temporal snapshots, then identify the event, after that
it builds data warehouse. Finally it enables
continuous insertion of new data. It integrate data
warehouse technique to improve analysis.

5. Dynamic Community Detection Algorithm based
on Hidden Markov Model™**!

In this paper, HMM_DC (Hidden Markov Model for
Dynamic Community detection) algorithm proposed
which is based on Hidden Markov model, to detect
communities in dynamic social network. It transform
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community detection problem to get optimal status
chain in HMM considering history information and
characteristics in dynamic social network. In that, it
firstly find N core of every community, then get
similarity between nodes. When particular node gets
max probability, then put it into community to get
maximum value of probability, then get optimal
community. It perform effectively and accurately. It
has lower performance in sparse graph and cannot get
global optimization community structure without
enough information.

6. Dynamic Community Detection Algorithm Based
on Incremental Identification™*!

Dynamic community algorithms try to solve
problems that identifying communities of dynamic
network snapshots. In this paper, it proposed DABP
(Dynamic  Algorithm Based on Permanence)
algorithm  which is based on incremental
identification according to vertex based metric called
permanence. It incrementally analyze community
ownership of partial vertices, so as to avoid
reassignment of all vertices in network to their
respective communities. Also it use evaluation
strength metric to measure probably caused by
incrementally assigning community ownership. It
performs well and achieve good NMI score. It gets
much lower modularity.

7. Leader-based community detection algorithm for
social networks (2%

In this paper, proposed algorithm known as LBCD
(Leader Based Community Detection) which
introduced a new approach for detecting
communities. It is based on forming local
communities around nodes with great influence. For
that similarity measure used mainly captures the
degree of similarity between users based on their
common actions at the same time it preserves
relationships between nodes in the social network!.
This algorithm consists three phases. First one is
discovery of leaders then it calculate weight between
nodes and finally assign nodes to communities. It
improve the accuracy of real world communities and
Enhances the performance. It doesn’t include more
information attached to nodes, so it decrease the
accuracy.
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Now, in Table 1, we will see the literature survey in a
tabular form. It gives clear idea about the community

detection algorithms.

Table 1. Comparative Analysis of Literature Review

papers
Paper Title Algorithm Advantag | Drawbacks/
used es Future work
Lower
Dynamic Distance Save modularlt}/
- Dynamics | computing [ and doesn’t
Community - .
- based time and consider
Detection . -
Dynamic Uncover different
based on . ;
. community small cohesivenes
Distance - .
D i oll] detection communit s of
ynamics . . :
algorithm ies neighbor
node.
An
Adaptive Dvnamica It cannot
Approximat | Algorithm y I contain
ion based on y many
. calculate .
Algorithm vertex the overlapping
for relation and ] nodes in
. . modularit o
Community their communitie
Detection in | modularity y S.
Social
Network !
Social GeoSim
. (Geodesic Achieves .
Community - - It consider
. locations of high
Detection . both node
based on nodes and communit distance as
Similarities y
Node - well as
. between detection S
Distance . similarity
their accuracy -
and . interest.
11 interests)
Interest .
algorithm
It
Tracking DDCom integrate In future
Dy namic (Data data implement,
Community | Warehouse | warehouse | this method
Evolution in | for Dynamic | technique as
Social Communitie to membership
Network! | s)algorithm | improve | prediction.
analysis.
Lower
Dynamic HMM_DC performance
Community (Hidden It in sparse
Detection Markov performs graph and
Algorithm M odel effectively cannot get
based on Dy namic and global
Hidden community | accurately | optimization
Markov detection) without
M odel*! algorithm enough
information.
Dynamic DABP(Dyn | It Lower
Community | amic performs modularity
Detection Algorithm well and
Algorithm Based on | gives
Based on | Permanance | good NMI
Incremental | ) SCore.
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Identificatio
nlt4l
Leader- LBCD It improve | It  doesn’t
based (Leader the include
community Based accuracy more
detection Community | of real | information
algorithm Detection) world attached to
for  social communit | nodes, so it
networks(?% ies. decrease the
It accuracy .
Enhances
the
performan
ce.

IV. CONCLUSION

Real world network are dynamic in nature, so | have
decided to make an algorithm which can detect
dynamic communities. For using distance dynamics
based dynamic community detection algorithm get
the dynamic communities from the network. In a
comparison table, we can see that advantages and
disadvantages of existing algorithms. So, in proposed
work we try to solve problem and will make
improvement in existing work. We will implement
the proposed work in R programming and also will
test on real world network to detect dynamic
community.
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