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Abstract—  

Now a day’s communication becomes so faster and easier due to regular updation in 

technology and network growth. It is also become very good medium to publicize the any 

product means any commercial or noncommercial activity to their actual customers, with low 

cost. Basically communication means to connect with the people of same interest. Social 

networking apps and websites make this communication out of restrictions. Main challenge 

in communication through social networking is the community detection. Community is a 

group of application/people who finds path for their improvement or to avail each other’s 

services. In this article we shows a community detection approach by using deep  learning 

method named as Deep Learning Enabled Community Detection Scheme (DLeCDS). It 

works on the dynamic dataset selection module, which is outcome based and gives better 

accuracy then other approaches.  
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1. INTRODUCTION 

In modern era, each and every individual are in Social network as well as having a great 

exposure the field of information technology and its associated developments. This leads a 

social network to great pathway with huge development as well as attracts many Government 

and Non- Government organizations towards it. Generally, Social Network is considered to be 

the set of people tied up together over different places and share their ideologies in global 

manner with respect to privacy and access control norms followed by the respective social 

network medium. In this social network environment, group of peoples are tied up and 

generally these peoples are called as nodes. The social network speaks to a social structure 

comprising of a group of peoples or associations that interface with at least one explicit sorts 

of conditions, for example, family- members, companions, trading associations, business 

exchanges, thoughts and so forth[1,2,3]. The general way of analyzing social network is 

finished up with the assistance of charts, so, that the binding of such communities over the 

social network to be the form of precision vectors. In a simple way, the social network is the 

group of connected nodes, which can communicate, share and exchange their ideologies and 

taught over the public portal. These kinds of public medium considerations are bounded with 

vertices and edges[4,5]. The term called vertices indicates people/elements and the term 
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called edges represents the relations between the vertices. A wide assortment of edges can 

exist between the vertices as well as the preferences, decisions and inclinations of people in 

the communities differs and it lead to the creation of groups/clusters or different categories of 

networks over a social community[6,7] 

Recognition of such social communities can be utilized for some applications, for example, 

finding an integrated analysis with some clustered networks, finding a group of unmistakable 

clients for advertising and suggestions or finding energy efficient networks in social network 

environment on of the critical difficulties in the analysis of social network is the systematic 

disclosure of communities as well as the communities are viewed as gatherings, bunches, 

reasonable sub-groups or applications in various areas; community identification over an 

social network environments distinguishing sets of peoples/nodes, so that the associations of 

such groups inside a set are more than their association with other connected community 

nodes. Most importantly, the ideology of this community detection scheme is to discover a 

group G= {g1, g2, g3, ..., gN} of the nodes in schematic view, in which the G represents the 

group of edges associated with the social network and the g1 to gN indicates the vertices with 

connected decisions. This paper introduces a new approach to identify the communities over 

the social network medium and in which it can be grouped into different significant 

classifications including community detection accuracy, reduced time consumption for 

processing of training and testing data, reduced error rate during processing and the designed 

approach fault level analysis during training and testing phase. All these parameters and 

metrics are considered to be the processing measure and the designed approach assured to 

provides the best scenario of outcome in resulting section. The designed approach called Deep 

Learning Enabled Community Detection Scheme (DLeCDS), in which it detect the 

community over the social network environment based on dynamic dataset selection and 

processing strategies with respect to machine learning strategies. Usually the processing time 

of any artificial intelligence based procedures is high as well as the complexity need to deal 

with such process are also maximum. In this paper, a new novel approaches are introduced to 

eliminate those issues and provides a good accuracy level with proper time estimation norms, 

in which it is achieved by means of Fuzzy Time Estimation Model (FTEM). The detection of 

communities over social network including several processing stages to attain the high level of 

accuracy with respect to classification attributes. The stages need to process the dataset are as 

follows: Data Analysis, Stopword Estimation and Removal and Classification, in which all 

these stages of processing will be clearly demonstrated over the following section. In general, 

all the community detection procedures for identifying the communities over the social 

network are to identify the specific communities based on the training model. But these 

traditional methodologies focus only for single community detection strategy with classical 

algorithms. 

The designed model is intended to design a new approach called DLeCDS in association with 

Fuzzy Time Estimation Model to provide the dynamic dataset selection and processing model 

with best time perceptions to identify the community over social network medium in an 

efficient way with respect to the mentioned processing stages. The classical models are used 

to estimate the communities in the social network for advertising category election and 

promotional uses alone, but now-a-days many social activities are conducted based on such 

innovative designed workflow model. The major concentration of such model is time 

consumption estimation and the performance measures, in which the designed workflow will 

eliminate all the issues present over the past approach and provide an efficient solution for 

such issues. 
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2. RELATED STUDY 

Ramalakshmi. R'et al., 2020, designed a paper related to hybrid machine learning model to 

identify the communities over social network platform with respect to several analysis and 

estimation strategies. In this paper the authors applied a hybrid approach of Social-Network- 

Analysis model, in which the community detection accuracy is good enough on this work. 

This paper is based on accumulation of twitter dataset with real time attributes and values 

presented on it, in which the illustration of dataset is also clearly mentioned over the paper. 

The process of overlapping communities estimation and detection principles are also 

mentioned over the approach in clear manner. The estimation of such communities are 

identified based on several unique parameters such as user-tag, in which it is shared by the 

respective individual to group or connected people as well. The major way of identifying such 

communities are analyzed by means of posts, in which it is considered as a major medium to 

evaluate the group of people who are all have the same taughts and opinions. In this paper 

(Ramalakshmi.R'et al., 2020), the structural analysis are conducted by means of Particle 

Swarm Optimization principles as well as the Naive Bayes-FFA analyzes the link which is 

having low impact and the covariant structure for detecting communities. The authors 

mentioned the designed model achieved 93% accuracy in results and the resulting section 

guarantees those points in clear manner. As well as the fuzzy rules are associated over the 

designed approach to improve the accuracy levels in good manner with proper time 

complexities. 

The major advantage of this paper is to anlayze the community detection principles based on 

two intelligent machine learning algorithms such as Naive Bayes based FFA and the Fuzzy 

associations with PSO, in which these algorithms are working together in hybrid manner and 

provides 93% accuracy in results. The limitation identified from this paper is to the 

concentration of limited system information metrics concentrated on the designed approach 

instead of analyzing multiple metrics, in which these things are mentioned clearly over the 

paper future scope area. 

VictorChang., 2018, designed a paper related to Big Data associated Social Network 

manipulations with respect to six most important metrics. This paper identifies six different 

social network hanlding issues as well as provides the detailed solution for those issues in 

clear manner. A Social-Network based Application Programming Interface (API) is designed 

over the paper and manipulate the social network information from the most important social 

media called FaceBook. The designed paper outcome logics and the result estimations are 

cross checked with six variant methdologies and the resulting summaries are given on the 

paper in clear manner. The resilient abilities of the designed Social-Network based 

Application Programming Interface are estimated clearly with proper analysis and the tested 

results are given in clear manner over the designed paper. The designed paper research 

parameters are accumulated based on Big Data logics and the social network analysis are 

compared with classical processing logics and provide the accuracy levels accordingly. The 

designed approach guarantees the economic savings over the practical real time 

implementations and the cost reduction will provides multiple client associations in the social 

network community. 

The major advantage of this paper is it provides the cost efficient Big Data associated social 

network analysis with high end processing strategies. The designed work of this paper cross-

check the results with several classic approaches and provides the estimated accuracy range 

and the robust resulting level in outcome. The limitation identified from this paper is the time 

complexities, in which the overall processing time is little more compare to the classical 

algorithms due to the processing of overall data with designed logics, so that the future work 

of this approach need to concentrate more on it. 
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Bingsheng Liu'et al., 2019, designed a paper related to social network information analysis 

with respect to decision making principles for huge scale network with trustworthy 

procedures. This paper (Bingsheng Liu'et al., 2019) designed a trustworthy data analysis 

model for processing the huge data on social network medium based on the designed 

methodology called Trust- Relationship based Conflict-Detection and Elimination-Decision 

Making model, in which it is applicable for the large scale connected community people with 

big data to process and attain the decision with high precision. In this paper, the authors utilize 

social networking data estimations and non linear optimization logics to recognize and 

remove clashes among respective individuals. By finding the ideal answer for the designed 

non linear optimization logic, an advanced evaluations need to be constructed to evaluate the 

huge data from the decision makers, who shows the most extensive level of contention 

simultaneously, just as ensuring that an adequate decrease of the gathering strife degree is 

accomplished. In the third and last cycle, another decision making principle is designed for 

Large scale Group-Decision-Making that decides DM's capacity dependent on their 

contention degree. A numeric model is shown and a reasonable situation is executed to show 

the possibility of the designed Trust Relationship-based Conflict Detection and Elimination 

decision making model. 

The major advantage of this paper is it provides the multi-disciplinary and efficient social 

network data processing model and the designed data processing logics are time efficient and 

more accurate in results, in which the resulting portion proved these points clearly. The 

limitation identified from this paper is the group propagation estimation accuracy, in which 

the designed model handles more than lakhs of people in a group, so that the timing and 

processing accuracy is probable, so the future scope of the paper needs to concentrate more on 

it. 

 

3. METHODOLOGIES 

This paper shows an approach of enhancing the social network community detection model 

with respect to dynamic dataset selection and processing principles. The designed model 

introduced two efficient social network analysis algorithms called Deep Learning Enabled 

Community Detection Scheme (DLeCDS) and Fuzzy Time Estimation Model (FTEM). In 

which the designed DLeCDS algorithm analyze the social network with dynamic data model, 

that illustrates the respective user can get any social community from the model with respect 

to the selected dataset for processing. For example, the user selects the data model for Covid-

19, in which the attribute and the required parameter specifications of the selected dataset is 

described to the user in detail with system specification norms. Once the user modify or apply 

the testing data according to the given instructions provided by the designed model will results 

accurately without any intervention. 

The designed model of DLeCDS concerns more on time estimations, in which the dynamic 

data selection and processing model cannot specify the exact time constrain for processing 

the information available into the social network, so that a proper time analysis process is 

required to process such things in an efficient manner. The designed approach of DLeCDS 

adapts Fuzzy Time Estimation Model (FTEM) to process the time for manipulating the overall 

dataset and provides the resulting accuracy properly without any time delay. The process of 

fuzzy and its associations related to the paper is described in detail over the following 

summary. The estimation of the designed approach is analyzed in terms of edges and vertices, 

in which the individuals or any entities are represented as vertices and the edges are 

represented by means of connections between those vertices. The general norms of connected 

community procedures are analyzed by means of edge and vertices estimation principles. The 
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general strength estimation strategy for community detection over the social network is 

defined based on the following metric and the syntatic representation is given as 

Str(E,V)= (Energy(e,v) - T(e,v))  (1) 

Where the Str(E,V) represents the strength level of the estimated edges and vertices and the T 

represents the time duration for processing such metrics. The general metric of notation 

associated with vertices are (V) and the edges are (E). The following figure, Fig-1 illustrates 

the energy level associations of the designed community detection principles with respect to 

vertices and edges. In which the figure shows the principle strength ratio and associated 

weights of the designed model. 

 

 

 

(a)                                      (b) 

Fig.1 (a) Strength and (b) Weight Value estimations of Edges and Vertices 

 

A. Data Analysis 

The designed model of DLeCDS utilizes the dynamic dataset selection and processing 

principle, in which the data analysis process purely depends on the type of dataset selected 

and the dynamicity provides various features associated in it. The designed model allows the 

user to input the dynamic dataset according to their requirements based on the defined 

principles. The data analysis part concentrates on given input data and analyzes the structure 

associated with it and the raw content extraction as well as process the content presented into 

it. The general concern of dataset and the associated bindings are Covid-19 dataset, in which 

this is specifically useful for identifying the community of people bounded in social network 

in covid-19 affection cases. This particular dataset is accumulated from World Health 

Organization's official site and the case mentioning on the dataset are 76 lakhs and above as 

well as the death ratios are marked as 17 lakhs and above. The next category of dataset 

specification is Blood Donor dataset, in which it can be extracted from datacamp.comn site 

and the dataset provides around 748 sample donor details with respect to prediction laws. 

Similarly the user can input n number of datasets according to their convenience and train a 

model to identify the particular community from the social network medium. The following 

table, Table-1 illustrates the required dataset parameters and the value ranges in detail. 
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Table-1 Customized Dataset Parameters 

Parameters Range 

Minimum Number of Columns 3 

Maximum Number of Columns 10 

Minimum number of Data Rows 100 

Maximum number of Data Rows 1Lakh 

Weight Factor 1-4 

Minimum Prediction Label Column 1 

Maximum Prediction Label Column 3 

Minimum number of Attribute(s) per 

Column 

1 

Maximum number of Attributes per Column 5 

 

B. Stopword Estimation and Removal 

The designed algorithm called DLeCDS associates the Stopword Estimation and Removal 

function to maintain the designed model robustness and assures the resulting accuracy with 

best time interval. The Stopword analysis and removal process identifies the unwanted stop 

words in the given phrase or dataset content and removes the respective words from the content 

and provides the novel data for processing. The purpose of associating this function into the 

designed logic will enhance the possibilities to attain better resulting accuracy level and 

outcome retrieval process will get improve based on this scheme.  

 

C. Classification 

All the machine learning principles are highly confident in its classification schema, but the 

extraction of data content and the training phases gives the confident threshold level to such 

classification algorithms to attain the maximum accuracy level. This paper shows a machine 

learning algorithm called Deep Learning Enabled Community Detection Scheme (DLeCDS), 

in which it accumulates the processed dataset for processing as well as the user can provide 

dynamic dataset with respect to the parameter specification ranges. This kind of dynamic 

dataset processing scheme consumes more time to analyze and manipulate the given dataset, 

but the designed model utilizes the power of fuzzy associations with this approach of 

DLeCDS and provide a new algorithm called Fuzzy Time Estimation Model (FTEM). In 

which the FTEM provides accurate time estimations with respect to probabilistic principles. 

The fuzzy logic usually follows the MinMax logic, in which the output assures the maximized 

output gain with minimized loss ratio. This concept of fuzzy is attained over the designed 

approach of DLeCDS to attain high accuracy with estimated time limit without any processing 

delay. With the help of this designed approach, user can dynamically select any dataset and 

test the data accordingly to attain the proper detected communities respective to their needs.  

The algorithm efficiency is estimated based on the factors followed such as speed and 

performance. In this concern, the characteristic of speed is estimated by means of noise ratio 
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detection and delay analysis norms as well as the measures can be processed by means of 

estimating the following parameters such as weight and strength, group size, maximum edge 

ratio and the minimum vertices range and finally the taught to organize the community, in 

which all these mentioned parameters are combine worked together to estimate the algorithm 

efficiency by means of the following equation, 

𝐓𝐢𝐦𝐞_𝐒𝐩𝐞(𝑎) → 𝐆(𝐧)𝖰 = 𝟐(𝐕𝐦𝐢𝐧, 𝐄𝐦𝐚𝐱) + 
𝟏 (𝑺𝒕𝒓𝒆𝒏(𝑎) ± 𝑾𝒆𝒊𝒈𝒉𝒕(𝖰)) (3)𝟐 

 

Where the sign (𝛼) indicates the maximum time and speed estimation, G(n) indicates the 

group of people over the social network community with respect to specific characteristic (β) 

and the V and E indicates the edges and vertices of the community as well as the strength and 

weight measures are properly indicated with α and β signs. 

 

4. RESULTS  

In this paper, a machine learning approach called Deep Learning Enabled Community 

Detection Scheme (DLeCDS) is described, in which it process the dataset dynamically 

according to the specific parameters and provide the high accuracy ranges on results. The 

outcome and its accuracy ranges are given in the figure-2. The designed system DLeCDS 

time efficiency is taken care by the new fuzzy based methodology called Fuzzy Time 

Estimation Model (FTEM), in which it estimates the processing time and frequency based on 

the quantity of data to be processed. This FTEM methodology associates the MinMax 

approach to provide the best probabilistic results, by means of reducing the fault ratio and 

improving the success ratio over an outcome as shown in figure-3. The designed approach 

fault estimations are clearly analyzed by means of identifying the bit error rate as well as the 

designed approach of DLeCDS provides least bit error rate during processing of heavy data; 

shown in figure-4. 

 

Data Processed (bps) 

 

Fig.2 Analysis of Community Detection Accuracy 
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Data Processed (bps) 

 

Fig.3 Analysis of Time Consumed for processing the data to identify the community 

over social network platform 

 

Data Processed (bps) 

  

Fig.4 Error Rate Estimation of the designed model DLeCDS 

 

CONCLUSION  

the analyzed and designed model is good enough for identifying the required communities 

from the social network environment without any time issues and intervention. 
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