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Abstract:- Community detection is the most popular and growing area of interest in the field of Social and Real-Time Network
applications.Several community detection algorithms have been introduced in recent years. This paper presents community detection techniques,
which have already been proposed, and also discussing the type of social networks on which those proposed techniques are applicable.It also
talks about some of the traditional algorithms for overlapping or disjoint community detection on large-scale real-world networks to identify the
best community in real- time networks. This paper can play a significant role in the analysis and evaluation of community detection approaches
in different application domains.
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1.

INTRODUCTION

In the world of internet,social networking has become an
extremely important application in the past few years,
because of its capability to enable social contact over the
internet for geographically dispersed users. The web users
interact with each other, participate in online discussions,
and exchange different views forming social networks. A
social network can be represented as a graph, in which
nodes represent users (e.g. peoples, organizations, etc.) and
links or edges represent the connections between the users.
Detecting clusters or communities in large real-world graphs
such as large social networks is a problem of considerable
interest. Figure 1 shows a simple graph with three
communities, enclosed by the dashed circles.

Figure 1: A simple graph with three communities
In social or real-time networks, finding a community means
finding a group of users who interact on different entities
like photos, comments, tags, stories or any other posts.
Community Detection is of great importance in Biology,

Sociology and Computer Science disciplines where the
system is often represented as graphs.A network is said to
have community structure if the nodes of the network can be
easily grouped into sets of nodes such that each set of nodes
is densely connected internally.Detecting communities in
such a complex network is a difficult task.This survey
reviews about the different community detection algorithms
and methods for finding the best community in a network.A
brief study of the community detection algorithms and
approaches are presented in section 2. Results and
discussions are presented in section 3. The concluding
remarks are given in section 4.
2. DETECTION OF COMMUNITIES
In social networks, community detection is done by looking
out for the nodes which are similar to each other and
keeping those nodes in same community. When the nodes
of a network, belonging to the same community, can be
arranged to form a group, then that network is said to have a
community structure. Community Structure is quite
common in real-time networks. The community detection
problem has many widespread applications and hence
proven to be very important.The main advantage of
community detection is accessing the information from
diverse sources and clusters. A community structure
consists of members with similar interests. Detection of
communities makes exchanging or offering information
easier because members of same community often have
similar tastes.
2.1 Proposed Approaches for Community

detection

Louvain Modularity: The Louvain Method for community
detection is a method to extract communities from large
networks.The method is a greedy optimization method that
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attempts to optimize the "modularity" of a partition of the
network. The optimization is performed in two steps.First, it
looks for "small" communities by optimizing modularity in
a local way. Second, it aggregates nodes of the same
community and builds a new network whose nodes are the
communities. Although the exact computational complexity
of the method is not known, the method seems to run in time
O(nlogn) with most of the computational effort spent on the
optimization
at
the
first
level.

slowly, taking time O(m2n) on a network of n vertices and m
edges, making it impractical for networks of more than a
few thousand nodes.[12]

Figure 2: Louvain method for community detection

This hierarchical rebuilding of the network is repeated until
the map equation cannot be reduced further. With this
algorithm, a fairly good clustering of the network can be
found in a very short time. Let us call this the core algorithm
and see how it can be improved. The nodes assigned to the
same module are forced to move jointly when the network is
rebuilt. As a result, what was an optimal move early in the
algorithm might have the opposite effect later in the
algorithm. Because two or more modules that merge
together and form one single module when the network is
rebuilt can never be separated again in this algorithm, the
accuracy can be improved by breaking the modules of the
final state of the core algorithm in either of the two
following ways:

The method was first published in: Fast unfolding of
communities in large networks, Vincent D Blondel, JeanLoup
Guillaume,
Renaud
Lambiotte,
Etienne
Lefebvre, Journal of Statistical Mechanics: Theory and
Experiment 2008 (10), P1000.This is obviously an
approximate method and nothing ensures that the global
maximum of modularity is attained, but several tests have
confirmed that the algorithm has an excellent accuracy[10].
Girvan and Newman Algorithm: Another commonly used
algorithm for finding communities is the Girvan-Newman
algorithm. The method is important because it marked the
beginning of a new era in community detection field. This
algorithm identifies edges in a network thatlie between
communities and then removes them, leaving behind just the
communities themselves. The identification is performed by
employing the graph-theoretic measure betweenness
centrality, which assigns a number to each edge which is
large if the edge lies "between" many pairs of nodes.
The steps of the algorithm are:

1. Computation of the centrality for all edges;
2. Removal of edge with largest centrality: in caseof

3.
4.

Infomap Algorithm: The core of the algorithm follows
closely the Louvain method, neighboring nodes are joined
into modules, which subsequently are joined into super
modules and so on. First, each node is assigned to its own
module. Then, in random sequential order, each node is
moved to the neighboring module that results in the largest
decrease of the map equation. If no move results in a
decrease of the map equation, the node stays in its original
module. This procedure is repeated, each time in a new
random sequential order, until no move generates a decrease
of the map equation. Now the network is rebuilt, with the
modules of the last level forming the nodes at this level, and,
exactly as at the previous level, the nodes are joined into
modules. [7]

Submodule movements. First, each cluster is treated as a
network on its own and the main algorithm is applied to this
network. This procedure generates one or more submodules
for each module. Then all submodules are moved back to
their respective modules of the previous step. At this stage,
with the same partition as in the previous step but with each
submodule being freely movable between the modules, the
main algorithm is re-applied on the submodules.
i.

ties with other edges, one of them is picked
atrandom;
Recalculation of centralities on the running graph;
Iteration of the cycle from step 2.

The Girvan–Newman algorithm returns results of reasonable
quality and is popular because it has been implemented in a
number of standard software packages. But it also runs

Single-node movements. First, each node is reassigned to be the solemember of its own module,
in order toallow for single-node movements. Then
all nodes are moved back to their respective
modules of the previous step. At this stage, with the
same partition as in the previous step but with each
single node being freely movable between the
modules, the main algorithm is re-applied on the
single nodes.
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In practice, we repeat the two extensions to the core
algorithm in sequence and as long as the clustering is
improved. Moreover, we apply the submodule movements
recursively. That is, to find the submodules to be moved, the
algorithm first splits the submodules into subsubmodules,
subsubsubmodules, and so on until no further splits are
possible. Finally, because the algorithm is stochastic and
fast, we can restart the algorithm from scratch every time the
clustering cannot be improved further and the algorithm
stops. The implementation is straightforward and, by
repeating the search more than once, 100 times or more if
possible, the final partition is less likely to correspond to a
local minimum. For each iteration, we record the clustering
if the description length is shorter than the previously
shortest description length.[8]

or association within each sub graph is maximized. Luo and
Wang et al. proposed a framework to identify modules
within a biological network. Networks are divided into
subnetworks and the identification of modules is based on
their topology. For this, the concept of edgebetweenness was
used. Edge-betweenness is the number of shortest path
between all pairs of vertices that run through the edge.
Edges between modules tend to have shortest paths through
them than do edges inside modules and thus have higher
betweenness values. The deletion of edges with high
betweenness can separate the network, while keeping the
modules structure in the network intact. Sun and Castro et
al. proposed a framework, MetaFac that extracts community
structures from social media networks. Mehler and Skicna
presented a general method for network community
expansion from seed set of members. It is achieved by
assigning a score to all entities in the network and selecting
the highest scoring outside vertex to join the community.
Some of the scoring criteria in order to rank the selection are
neighbor count, juxta position count, neighbor ratio, juxta
position ratio, binomial probability. The essential function
of the community expansion method is to identify the most
promising next member to be added to the community.
Some representative community detection methods such as
latent space models, block model approximation, spectral
clustering and modularity maximization.

Figure 3: Community Structure in a graph showing intracommunity edges and inter-community edges

Community Detection method Using DBSCAN Algorithm: A
community detection methods using DBSCAN algorithm
was proposed, which is the most effective unsupervised
clustering algorithm. The DBSCAN algorithm can identify
clusters in large spatial data sets by looking at the local
density of database elements, using only one input
parameter. Furthermore, the user gets a suggestion on which
parameter value that would be suitable.The DBSCAN can
also determine what information should be classified as
noise or outliers. In spite of this, its working process is quick
and scales very well with the size of the database-almost
linearly. From the graphical representation structure of
social network, the interactions or connection between
individuals or entities, or nodes can be viewed, from which
the existence of communities can be concluded. In this
approach detection of communities was done on the basis of
three types of members in the community, which are core,
border and outlier members, and which are of high, low and
no influence respectively. The outliers were eliminated from
the dataset because they are noises which are free to deal
with it.The DBSCAN algorithm is robust to outliers, and by
deleting the outliers the dataset will be noise free to deal
with. The outliers can be detected by changing the radius of
the cluster. In the analysis of social networks it mostly
focuses on cores as they have influence to other members
and the eliminated outlier member’s leads to an accurate

Clique guidedcommunity detection: A new approach
developed for fast and efficient community detection.
Clique guidedcommunity detection consists of two phases.
In the first phase, the framework finds disjoint cliques. In
thesecond phase, the cliques from the first phase are used to
guide the merging of individual vertices until a good quality
solution is obtained. For the first phase, we develop an
algorithm named MACH (Maximum Clique Heuristic),
which is a newapproach to compute disjoint cliques using a
heuristic-based
branch-and-bound
technique.
The
experimental resultsare provided to demonstrate the
efficiency of the new algorithm and compare the approach
with other previously proposed algorithms.As the
framework is adopted the community merge step for the
proposed paper takes O(k) time, where k is the number of
communities. If the merging is very unbalanced in this
phase, it could perform O(n) merges, taking up to O(n2)
time for this phase.[14]
Graph Partitionmethod: A graph partition method based on
min-max clustering principle was proposed by Ding and Zha
et al. The principle states that the similarity or association
between two sub graphs is minimized, while the similarity
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clustering result that helps with the community detection
issue in the social network analysis field.[4]

Algorithm

Description

Runtime
complexity

Thus a range of network community detection methods have
been explored and compared to understand their relative
performance. Another important aspect to be considered for
large networks is that, one should first choose algorithms
which are able to detect the organization of nodes in a
reasonable time. This paper explores all the different
methodologies and concepts used to identify different kinds
of community on the basis of certain pattern or properties,
structure and trends in their linkage to extract remarkable
knowledge from World Wide Web.Based on the previous
results, and taking into account both factors, accuracy and
computing time, it is possible to suggest under which
situations to use each algorithm depending sorely on
topological properties of the network under study.In the end,
the paper highlights that detecting the community structure
of networks is an important issue in network science.
However, based on the results discussed, existing
community detection algorithms still needs to be improved
to better uncover the ground truth of networks.

Louvain Modularity
Method

Greedy
optimization
method

O(nlogn)

4. CONCLUSION

3.RESULTS AND DISCUSSIONS
Community detection is an emerging and rapidly growing
area of data mining that is focusedon finding patterns in data
by exploiting and explicitly modelling the links among the
data instances. Several models have been surveyed for
community detection that implements both popularity and
productivity of link in community detection.Community
detection proves to be an important role for analysis of a
large community graph. This paper discusses various
techniques on particular community detection and its
retrieval in social community graph.
The tabular view of different methods is as shown:

Girvan and Newman
Algorithm

Hierarchical
method for
detecting
communities

Clique
GuidedCommunity
Detection Method

Modularity
based technique

O(k) for
balanced
merging

DBSCAN Algorithm

Data clustering
algorithm

O(n log n)

O(m2n)

From the survey it can be inferred that community detection
earlier was complex and tedious task. Many methods have
been proposed to extract community structures from
different types of networks. However these methods may
not be full proof but they guarantee correct results. For
analyzing large networks such as social networks where the
users are constantly changing detecting community is of
utmost importance. Different techniques for community
detection vary differently in case of accuracy, efficiency and
their complexity.Based on simple network properties and
the aforementioned results, this paper provide guidelines
that may help to choose the most adequate community
detection technique for a given network. Table 1 shows the
details and the runtime complexity of various methods
described in the paper.

Community detection play a significant role in large social
network and also helps in understanding the structure of
social networks.Community detection algorithms are widely
used to study the structural and topological properties of
real-world networks. In this paper, we have compared some
of the community detection techniques for social and realtime networks.Identifying and implementing the best
community detection technique among the networkis a big
challengeThis paper, describes different types of techniques,
related to social or real-time networkcommunity detection.
Different type of approaches with their run time complexity
has been discussed properly and in detail.The proposed
techniques were based on the mining algorithms and some
of the graph mining approaches for the detection of
communities in the social network. All the proposed
approaches discussed in the paper will be useful for the
other researcher’s, doing research in the social or real-time
network community detection.
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