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Abstract:Social Network Analysis (SNA) is computing and mapping of relationships and movements 

between people, groups, organizations, URLs, computers and other connected information/knowledge 

bodies. The people and groups are represented as nodes whereas the show movements or 

relationships between the nodes are represented as links.  Community discovery is one of the 

challenging problems in any networks, we have proposed a community discovery algorithm which is 

producing better result than existing algorithm. Proposed and Existing algorithms are based on edge 

betweenness [1] score. We show that novel approach algorithm performs quite well on bench mark 

data sets and a few real-world networks. We have also considered the core nodes of the graph and 

identifies the importance for each node. 

 

IndexTerms - Edge betweenness, Betweenness centrality, GN algorithm, Novel approach 

I. INTRODUCTION 

II. Social networks are modelled as directed or undirected graphs G = (V, E), V and E the set of nodes and 

edges respectively. Where V represents user of a group or node of any graph and E represents relationship 

between two vertices of a social network graph. Social networks are forming through real world or it may 

form a group of a community networks are said to exhibit strong community structure. Communities are 

groups of nodes in a network where the nodes within a group are more densely connected than between the 

groups. Partitioning the graph network into communities such that the graph is modularized optimally is an 

NP-Hard problem. 

III. In networks, fundamental tools like Community detection algorithms enable us to identify 

organizational principles. While identifying communities, the structure of network, the features and the node 

characteristics can be the probable resources of information one can make use of. Detecting communities 

can be considered as an issue due to clustering of group of nodes into communities. The nodes in a 

community share common properties, and hence several relationships may exist among themselves, and 

hence a node can be a member of several communities. Efficient community detection is the important 

challenging problem that exists in social networks. 

IV. The core nodes are central and essential in a community and they are known as the special nodes. The 

core nodes are used to build the community or graph and if they are removed, the community will shatter. 

Numerous edges are shared by the nodes which are located in the central position along with the other group 

partners. Hence the core nodes have agglomeration and high degree 
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Figure 1: A snapshot of three communities within the circle, having three bridge edges between 

communities and each node has density with three communities. 

The major objective is to find the communities existing in the social networks using density-based 

approach. We proposed a novel approachalgorithm for community detection with the help of density as well 

as some fixed thresholds between nodes are becomes a particular community, it is calculating with 

dynamically. Consider a graph has different threshold will appear in every node example by taking any 

community graphs like Author’s collaboration network, Twitter network and Facebook network and each 

network has different density of each user or node. We observed that in Facebook network all the user they 

do not have equal number of friends in each group. Our proposed algorithms also find the communities by 

identifying core nodes and their corresponding neighbors nodes following density-based approach.  

Many algorithms are proposed for detect the various communities with different algorithms. One of 

the challenging is detect the exact community without any disturbing of any nodes is important, but one 

papers talks about the node density and core nodes, community structure and others.  As we can see some of 

the problem with community detection is quite well-studied [1-5]. One of the classical algorithms for 

community discovery is that of Girvan and Newman (GN) who propose a simple way to identify 

communities in a graph by detecting edges that connect vertices of different communities, removing which 

will make the clusters get disconnected from each other. Since ground truth is not known in most cases [6], 

we consider the results given by GN algorithm as the true communities.  

Methods to break a network into set of connected components called regions: 

 Divisive Method: Repeatedly identify and remove edges connecting density connection regions. 

Agglomerative Method: Repeatedly identify and merge nodes that likely belongs in the same iteration. 

GN algorithm uses a centrality measure called edge betweenness (EB) score that measures the 

fraction of all shortest paths passing through the given edge [7-13]. By removing links with high 

betweenness score, the network is progressively split into disconnected components, until the network is 

decomposed into the desirable number of communities. Implementation of Brandes [14-17] for the GN 

algorithm is considered an efficient algorithm that gives exact communities without disturbing internal 

edges within the community. Other algorithms are based on [18-23] density approach. 

There are several approaches to identify the community structure where each method relies on one 

of the distinguishing features of the network. Community discovering algorithms can be broadly classified 
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into two categories namely accommodative (Agglomarative) algorithms where similar nodes are added up 

to form a community starting from a null graph. Second is a divisive algorithm where edges joining 

dissimilar nodes are removed iteratively. 

Agglomerative methods involve in considering the number of node independent paths or number of 

edge independent paths as metric. This leads to dendogram structure [24]. This method is good in 

discovering strongly linked core of communities [24]. Another simpler traditional method is the graph 

partitioning algorithm.  

This is the philosophy of divisive algorithms and GN is the most representative method of divisive 

methods. It is based on the edge betweenness [25] that measures the fraction of all shortest paths passing on 

a given link. By removing links with high betweenness, we can progressively split the whole network into 

disconnected components, until the network is decomposed in communities consisting of one single node. 

But this method is computationally inefficient. So far, many algorithms proposed for detecting communities 

for complex networks, biological, computer-generated and social networks, propose a local community 

structure which is call local modularity, which works on a fast-agglomerative algorithm that maximizes the 

local modularity in a greedy fashion. [27-30] Proposed community structure based on modularity, initially it 

divides two communities and further it divides more communities.  

a new local algorithm based on node strength is proposed to detect the overlapping community 

structures. The main strategies are to find an initial community from a node with maximal node strength and 

to expand the partial community from the initial one by adding nodes that are tight with the community [30-

36] proposed through the community discovery based on strongly connected components on mutual 

accessibility. The idea is simple: the values of the eigenvector components are close for vertices in the same 

community, so one can use them as coordinates to represent vertices as points in a metric space. So, if one 

uses M eigenvectors, one can embed the vertices in an M-dimensional space. Communities appear as groups 

of points well separated from each other. Here we have considered and mainly focused on a community 

detection algorithm based on edge betweenness and we proposed a enhanced (Girvan and Newman, 2002) 

algorithm for Community detection based on edge betweenness score, more efficient algorithm for detecting 

communities are edge betweenness, this gives exact communities without disturbing internal edges within 

the community and more focus on removing overlap links only. So far, community detection algorithms are 

proposed as fellows on betweenness.  

1. First time discuss about point centrality and betweenness centrality calculation by [2] to calculate 

betweenness for nodes in a graph or network. 

2.  2. Firstly [1] proposed algorithm for calculating the edge betweenness, introduce more efficient 

algorithms based on a new accumulation technique that integrates well with traversal algorithms solving 

the single-source shortest-paths problem. 

3. Detecting communities an efficient algorithm of (Girvan and Newman) calculating edge betweenness 

score for all edges and removing with highest betweenness edge until formation of desired community, 

it occupies high time complexity for running the algorithm. Algorithm is computationally expensive 

because it requires the repeated evaluation, for each edge in the system, but this algorithm works for a 

good community detection for sparser and complex graphs. The algorithm runs O(n3) on sparse graphs. 
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4. For community detection [16] proposed a self-contained version of the GN algorithm, this algorithm is 

also calculating the edge betweenness score for edges, it is also computationally expensive, to overcome 

to this problem they consider the edge-clustering coefficient, defined with node-clustering coefficient as 

number of triangles which given a edge belongs. But this algorithm is not suitable for sparser graphs for 

detecting communities. 

 

2. BETWEENNESS CENTRALITY MEASURE: 

The edge betweenness centrality is defined as the number of the shortest paths that go through an edge in a graph or network 

(Girvan and Newman 2002). Each edge in the network can be associated with an edge betweenness centrality value. An 

edge with a high edge betweenness centrality score represents a bridge-like connector between two parts of a network, and 

the removal of which may affect the communication between many pairs of nodes through the shortest paths between them. 

Figure  1 illustrates an example of fourteen nodes in a network, and the red edge between two red nodes has a high edge 

betweenness centrality value of 49. The removal of this edge will result in a partition of the network into two densely 

connected subnetworks. 

 

 

Figure 2 illustrates an example of fourteen nodes in a network 

 

In another way the betweenness centrality measure plays a key role for community discovery. If one 

removes the bridge edges with highest betweenness score then the graph is divided into more than 

one community. Let σu,v(i, j) denote the number of shortest paths from u to v containing the edge (i, 

j) and σu,v denotes the number of shortest paths from u to v in the undirected graph G and n is a 

number of nodes in a given graph G. Then edge betweenness CB(i, j) is defined as 
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3. EXISTING SYSTEM: 

Several techniques are proposed based on Edge betweenness score which is called as divisive 

method, partition clustering is already exist for detecting communities in social networks.  

GN proposed on Edge betweenness score for detect the community. 

1. Step1: Calculate the Edge betweenness for all edges 

2. Step2: Remove edge with highest betweenness score 

3. Step3: Recalculate the edge betweenness score for all edges 

4. Step4: If found the communities then exit 

5. Step5: repeat steps 1 to 4. 

This algorithm is works well for smaller graph with average time complexity where as if graph becomes 

larger than the performance of the algorithm is less due to high time complexity. 

4.PROPOSED NOVEL APPROACH: 

Our proposed novel approach algorithm is also works based on edge betweenness score and it shows the 

community structure. 

Steps:  

1. Calculate the Edge betweenness and remove highest betweenness edge [same as GN   algorithm].   

2. Additionally, remove other top edges with highest edge betweenness score [Threshold]. 

3. Recalculate the edge betweenness score for all remaining edges. 

4. If desire the number of communities then exit  

5. Repeat step 1 to 4.  

The proposed approach is works well comparative the existing system and our proposed algorithm is 

removing more than one edge at a time where as earlier algorithm in always remove one edge at a time in 

each iteration. Our approach has less time complexity based on fallowing’s. 

 The proposed is based on edge betweenness score and density-based approach is used in our 

proposed framework to detect the communities in a social network.  

 The edge betweenness score is calculated as well as density is calculated with a node, it has number 

connections establishes with others in social. 
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 Our proposed approach is also works based on edge betweenness score but it removes more edges to 

detect community. 

 We refer several techniques based on divisive for partition clustering and latent space clustering etc., 

already exist for detecting communities in social networks.  

 A node has to be selected from a group of nodes in the graph and identifying the core nodes. 

The density-based approach is used in our proposed framework to detect the communities in a social 

network. The density is calculated with a node has number connections establishes with others in social 

graph and density is divided by a node has number of connections are divided by number of nodes in a 

connected graph. In our proposed system, based on input resolution parameter (η), the values of a 

minimum cluster size (μ) and a global neighborhood threshold (ε) are automatically computed for each 

node dynamically. Our proposed architecture for community detection follows density-based approach 

6. RESULTS: 

Datasets Zachary karate club: This is a well-known bench mark network in which each node represents a 

member of the club, and edges represent interactions. The interactions among the members are supposed to 

reveal a political division among the members has different densities with size of 28 users. 
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Table 1: shown the Existing GN algorithm runs 11 iterations to detect the community where as our novel 

proposed community discovery algorithm takes the 4 iterations to detect the same community.   

 

Fig 3. the above figure shows two communities, the pink-coloured node no. 33 and 34 are acting as core 

nodes and another Green coloured community has node 1 and 2 as considered as core nodes.  This graph 

from Zachary Karate club of 34 members.  

TABLE 1. shows core nodes and its neighbor nodes from the dataset. It also shows that total node is 19, 

total core node is 7 and the remaining node is not core node because it doesn't have the neighbors (nodes). 

So, the core node represents the community. 

 

Figure 4. Shows the core nodes from the above graph 
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Core Node  Neighbour Nodes 

1 2,7,9,12,19 

6 7, 8, 9, 11, 12, 13, 14 

8 6,9,11,12 

9 16,8,11,12,15,16, 

11 6, 8, 9, 13 

12 1, 19, 6, 8, 9 

13 17, 6, 10, 11, 14, 15 

Table 2: Shows each core nodes with their neighbours. 

The importance of the core nodes is that which has highest neighbors they are the leading the community  

and we have been observed in the real time networks. 

6.CONCLUSION 

 The betweenness centrality is a one of the main important to detect the exact community or cluster 

of graphs and our proposed algorithm is saving the half of the time complexity as well as density-based 

approach is also used in our proposed framework to identify the communities of a social network. The main 

aim of our proposed approach is fallowing the existing community detection methods as well as it follows 

density-based approach. The assumption of values for two input parameters such as a threshold for global 

neighborhood and minimum size of a cluster. At the beginning of the process the assumption of 

neighborhood parameter is not required in our proposed framework. Based on input resolution parameter the 

neighborhood threshold and a local version of minimum cluster size is calculated automatically for each 

node locally. We presented experimental results in detecting communities by following our proposed 

framework. By applying our proposed algorithm and framework, it works efficiently to identified the 

communities exist in various real time datasets. 
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