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Felicitation Letter for the International Conference 

 

First, I would like to congratulate the Departments of 

Mathematics and Computer Science for the maiden efforts 

taken to conduct an International conference on New Frontiers 

in Mathematics and Computing. This year, as the college 

celebrates the Platinum Jubilee, the Departments of 

Mathematics and Computer Science have collaborated and 

made an inter disciplinary conference, a reality. I am sure that 

this International conference will provide a platform for 

researchers and scientists to share and grow in their 

knowledge. 

Ms. Katie Wilcox in the year 1948, realised the need of the day, to provide higher education to 

women and took tremendous efforts to institute our college, amidst great difficulties. Today this 

college is providing higher education to more than 4400 young women. Our students are all over the 

globe, shining forth in different roles and responsibilities. In this 70th year of the inception of the 

college, it is indeed, a step forward, in the right direction, to conduct an international conference of an 

interdisciplinary nature, since interdisciplinary, multidisciplinary collaborations in academics are the 

need of the hour. Research is an integral part of learning and I have no doubt that this International 

conference will help researchers, students and faculty to pursue their interdisciplinary research and 

also to publish their findings. 

I hope that the International conference on New Frontiers in Mathematics and Computing 

will enlighten researchers about new ideas and new avenues in the fields of Mathematics and 

Computer Science. I wish the conference every success, and my best wishes for fruitful academic 

growth to everyone who participates in this international conference. 

 

 

 

Dr. Christianna Singh 

Principal & Secretary 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 
 



From: IDA DORAISWAMY, Former HoD, Dept. of Mathematics, Lady Doak College 

--------------------------------------------------------------------------------------------------------------- 

Dear Nirmala, 

                    Thank you very much for inviting me to send my well wishes for the conference. 

 I am amazed to learn of the progress the department and the college have made since my years at 

LDC. Here is what I wish to say. I hope this is what you want. 

 

             Let me first congratulate you and your faculty for organizing an excellent international 

seminar in Mathematics and Computer Science. It speaks to the progress the department has made 

in terms of its faculty and students. I wish to write about its roots. 

The initial step towards progress was made when under the leadership of the then principal, Miss 

Shanti Manuel, the college adopted degree program in Special Mathematics newly introduced by 

Madurai University. At the same time under the leadership of Miss Shanti Manuel, the college was 

awarded College Science Improvement Program by University Grant Commission. This greatly 

enhanced the opportunity for trying new ways of instruction in the department. The seven students 

who were in that program took the first seven ranks in Madurai University when they graduated. 

This would not have been possible without the hard work and dedication of the faculty who taught 

them. They were Mrs. Pitchai Arulanandam, Dr. Vatsala Krishnamani, Mrs. Henrietta Edwin 

and Ms.Lakshmi beside myself. It is not only the knowledge that was imparted to the students but 

also the value of striving for excellence, wondering and researching new areas in Mathematics not 

required for the degree they were working for and also presenting them to a wider audience. My 

wish for the participants is that they would not only appreciate acquiring new knowledge but also 

the art of exploring new areas . Wondering at the immensity of the world God has created is the 

beginning of all knowledge. I wish great success for the seminar.  

 
 

 
 

 

 

From: Dr. Sarah Sathyavathi, HoD, Dept. of Zoology, Lady Doak College 
--------------------------------------------------------------------------------------------------------------- 

"Heart-felt congratulations and warm wishes to the departments of Mathematics and 

Computer Science, Lady Doak College, Madurai, for the synergy involved in organizing an 

International Conference on New Frontiers in Mathematics and Computing.The sharing of 

knowledge and experience in a forum of this magnitude will benefit all participants, cutting 

across cultures and nations. 

 

I wish the organizers all success in the conduct of the conference." 

 

 

 
 

 

 

 

 

 

 

 



From Dr.S.Vijayarani& The Department of French, Lady Doak College

---------------------------------------------------------------------------------------------------------------

An inter-disciplinary initiative ventured by the departments of Mathematics and Computer Science 

indeed caters to the challenges of Higher Education. It is an innovative response that brings within its 

fold expertise across disciplines and nations. As a hub of knowledge sharing, it would facilitate 

opening avenues at the global arena. This International Conference would set the platform for more 

multi-disciplinary collaborations. Wishing the organiser sand participants a fruitful learning and 

networking.

From Dr.Nachiar, Librarian, Lady Doak College

---------------------------------------------------------------------------------------------------------------

fzpjKk; fzpdpAk; ,ize;J

cyfj;juk; tha;e;j gd;dhl;L

fUj;juq;Fjid ghq;Fld; mikj;J

fy;Y}hpapd; Jd;ikahd JiwAk;

,sik Js;Sk; JiwAk; fuk; Nfhh;j;J

kdk;,ize;J Gjpa fy;tpNehf;fiy

kdq;fkyr;nra;J Ma;TjidKd;dpWj;jp

mwpQh;fspd; gilg;Gjid

Kg;ngUk; khh;f;fj;jpy; gjpg;gpj;JAspirireiag; 

GJg;gpj;J ngUkhl;bfy;Y}hpjdpy; GJik

gilj;jikf;F vk; mfk; kfpo;e;j ghuhl;Lf;fs;

rpe;jidrpw;gpahf> nray;tPuuhf> njhiyNehf;F

ghh;itNahL tUk;Kd ;tbtikj;J..

midj;jpw;Fk; mq;fkha; eph;kykhd ,jaj;NjhL

eph;kyh nungf;fh mth;fSf;Fk;>

epytpd; Fsph;r;rpNahL ntw;wpapd ;epr;raj;NjhL

,d;Kfk; khwhky; nray;gl;l n[are;jpuh

mth;fSf;Fk;> tiuKiw jOtp Mf;fKld; 

mauhJ cioj;jpl;l cj;jkh; jhk;

,U Jiwehafh;fSf;F rpuk; jho;e;j tho;j;Jf;fs;

itutpohtpd; mq;fkha; itukhd

Ma;T tpohit mikj;jpl;likf;F>

rpwg;ghf elj;jpaikf;F

E}yfj;jpd; Ez;zpa tho;j;Jf;fs;!!!
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Words, Sub words and Parikh Matrices 

Matrices 

 

 

 

Dr. K. G. Subramanian 

Visiting Professor (Honorary), 
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Liverpool Hope University, Liverpool, U.K. 

 

 

 

Abstract 

 

“Combinatorics on words” is a growing and a comparatively recent branch of Discrete 

Mathematics. A word is a finite or an infinite sequence of symbols taken from a finite set, called 

alphabet. A subword of a given word w is a subsequence of w.  In the recent past, a special type   of 

matrix, called Parikh Matrix, associated with a word, has been introduced and extensively 

investigated. Parikh matrix gives numerical information on the number of certain subwords of a 

given word. Providing some basic background and highlighting interesting results established by 

researchers in this topic of Parikh matrix, is the main intention of the talk, thus inviting the 

attention of researchers and scholars not exposed to this area. There are a number of interesting 

problems that await solutions. 



 

Sama Circular Model on Capital Market Investment 
 

 

 

 

Dr. (Mrs.) W. G. S. Konarasinghe 

Senior Lecturer of Institute of Mathematics & Management,  

Sri Lanka & Statistical Consultant of American Statistical  

Association, USA 

 
 

Abstract 

 

What is  Mathematics?  The  term  "mathematics",  is  taken  from  the  ancient Greek  

word; μάθημα (mathema); meaning of it is the "subject of instruction". Why is mathematics known 

as mother of all sciences? A mother gives birth to a life; same as, mathematics gives life to a 

science. In other words, mathematics is the key to understand all sciences; physics, astronomy, 

engineering, medicine, natural science or any other. Statistics, which is a discipline developed on 

probabilistic theories also understood by mathematical methods. As such, statistics is called the, 

“Mathematics of Uncertainty”. 

According to history, ancient mathematics are; “Babylonian Mathematics and Egyptian 

Mathematics”. The Babylonian mathematical texts are found in Mesopotamia and Egypt - Plimpton 

322 (in 1900 BC); the Ancient Egyptian mathematical texts are found in the Rhind Mathematical 

Papyrus (2000 BC to 1800BC) and the Moscow Mathematical Papyrus (1890BC). All of these 

texts mention the “Pythagorean Triples”, as such the Pythagorean theorem is considered as the 

most ancient and widespread mathematical development. However, the study of mathematics as a 

demonstrative discipline begins in the 6
th

 century BC, with the proof of Pythagorean Theorem 

(Pythagoras’s Theorem) by Greek mathematician “Pythagoras”. Thereupon, ideology of 

mathematics has been grown and widespread, especially during the scientific revolution. 

The ancient Roman’s were the first to use theoretical mathematics in real life applications 

(106–43 BC). In other words, they were the first to do “Mathematical Modelling”. A mathematical 

model is a description of a system using mathematical concepts and language. Mathematical 

models are deterministic. A deterministic model is one in which every set of variable states is 

uniquely determined by parameters in the model and by sets of previous states of these variables. 

Deterministic models are not associated with any randomness, as such less realistic; conversely, 

statistical models are associated with randomness.  

 



 

Hence, statistical models have become more prominent in prediction, control and 

optimization in, Natural Sciences (such as physics, chemistry, biology, earth science) as well as in 

Social Sciences (such as economics, psychology, and political science). A stock market is an 

important part of an economy of a country. A stock market or share market is a network of 

transactions of financial instruments. In general, share market investments yield high returns, but 

associated with high risk. Therefore investors are very much concern on forecasting; stock market 

indices, share prices, returns and risk on their investments. Hence, the role of statistical models is 

invaluable in share markets. Trend analysis techniques are used to forecast upward or downward 

trends in share price or return series. However, fluctuations (or volatility) are a common behavior 

of a time series. This irregular wave like patterns makes trend forecasting inaccurate and unreliable. 

As such, modelling wave patterns of a series is immensely important. Waves are viewed in two 

ways; time domain or frequency domain. Time domain analyses waves with respect to time, whilst 

the frequency domain analyses a signal with respect to frequency. The time domain analysis is 

known as “Time Series Analysis”; the frequency domain analysis is known as the “Spectral 

Analysis or Fourier Analysis”. The Decomposition Technique is a time domain analysis technique, 

which has been widely used for modelling time series with wave patterns. In Decomposition 

models; a time series is described as a function of four components; Trend (T), Cyclical influence 

(C), Seasonal influence (S) and the random error (e). The Decomposition technique follows several 

steps; firstly, fit the trend model and then obtain the de- trend series; secondly, find the seasonal 

indices for de-trended data and de-seasonalize them; finally model the de-seasonalized series by 

Fourier transformation to capture the cyclical variation. This method is time consuming and 

cumbersome; in contrast, the Sama Circular Model (SCM) is easy to use, less time consuming and 

more accurate. 

Development of the SCM is based on: Pure mathematics, Physics and Statistics. That is, the 

SCM was developed on; Fourier Transformation, Differencing, Newton’s law of Circular Motion 

and Multiple Regression Analysis. The SCM has successfully applied in Sri Lankan context for 

forecasting; total market indices, market returns and sector indices. These help investors to foresee 

the direction of overall market as well as the business sectors of it. Also the SCM is capable in 

modelling individual company returns of the listed companies of Colombo Stock Exchange. This is 

really helpful in investment decisions, such as; portfolio selections and option pricing. It also paved 

the path for “Sama Circular Indicator”, which is developed for measuring risk of returns. 



 

 

 

Recent Trends in Data Analytics 

 

Dr. Robert P Batzinger, 

Emeritus Instructor, Payao University, 

Department of Computer Science, Chiang Mai 50000, 

Thailand 

 

 

 

 

Abstract 
 

This paper explores how advances in data visualization, data modelling, Big Data, Social 

Media and research workflows have had a significant impact on data analytics. Multiple examples 

spanning several decades were used to show how modern methods have greatly improved the 

convenience, collaboration, speed and applications of data analysis. From classical statistical 

methods have emerged new approaches to comparing behaviors and classifying patterns in real 

world data. Coupled with new abilities to acquire massive amounts of data, the growth of data- 

driven business management, and advances in machine learning and artificial intelligence, the 

current surge in the demand for data scientists is expected to grow. The paper also highlighted the 

vibrant social media that has emerged to promote technology for acquiring, visualizing, modelling 

and analysis of data complete with online competitions with lucrative prizes to solve real world 

business problems. Students will find that time spent developing statistical and data analytic skills 

will open new career opportunities. 

 

Note: This conetent was presented remotely via Skype to the international conference in 

Mathematics and Computer Science, held 18-19 February 2019 at Lady Doak College, Madurai, 

India 
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Dr. Sonajharia Minz 

Professor, 

School of Computer & Systems Sciences, 
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Abstract 

 

The proliferation of cell-phones, consumer GPS-devices, web-based technologies, and location-based 

social media have facilitated the widespread use of location-based services. Internet services such as 

Google Earth and OpenStreetMap have brought GIS to the masses. A 21
st
 century reality is that billions 

of users, with smart phones and access to the Internet - are the sources of geo-data (passively or actively) 

contributing to geographic information.  

So!!! Precision in raw data, 

- All sorts of spatial data with increased data volume, variety, and veracity!!!  

- Set and types of sensors are getting richer.  

Therefore need, 

- Spatial computing technologies: Traditionally, spatial computing support was limited to 

application software layers (e.g., ESRI ArcGIS), web services (e.g., Google Maps, MapQuest), 

and database management(e.g., SQL3/OGIS). In recent years, spatial computing support is 

emerging at all levels of computer architecture such as HTML 5, social media check-ins, Internet 

Protocol Version 6 (IPv6), and open location services (OpenLS).  

To fulfill,  

- many societal needs (Localization services, navigation aids, etc.)  

- intuitive basis and ease of use  

- potential of spatial computing to reduce greenhouse gas emissions, strengthen cyber-security, 

improve consumer confidence  

 

 



 
 

 

But,  

- Geo-privacy concerns - spooking citizens, exposing economic entities to liability, and lowering 

public trust. 

 

Promising Technologies: 

1. Spatial Predictive Analytics 

2. Emerging Spatial Big Data 

3. Persistent Environmental Hazard Monitoring 

4. Geo-collaborative Systems, Fleets and Crowds 

5. Localizing Cyber Entities 

6. Augmented Reality Systems 

7. Time-Travel and Depth in Virtual Globes 

8. Moving Localization Indoors and Underground 

9. Beyond Geo  

10. Spatial Abilities Predict STEM Success 

 

The talk will introduce the issues and challenges in the area with a plethora of research and 

multidisciplinary opportunities.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

New Age Computing: Little Drops make the Mighty Ocean 
 

 

 

Dr. Sudarshan Iyengar  

Assistant Professor, 

Department of Computer Science and Engineering, 
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Highlights of the Talk 

 

He highlighted the impact of mathematics and computing on everyday life. He highlighted on 

various topics like, 

 Collatz Conjecture,  

 Crowd sourcing, 

 Birthday paradox and  

 Page ranking activity with many real time applications combining maths and computer 

programming 
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Problems Faced by Women During Pregnancy in 

Sourashtrapuram 
 

                                    J.Joyshy and  V.Ajitha Dr.Nirmala Rebecca Paul 

Department of Mathematics, Head of the Department of Mathematics, 

Lady doak college Lady doak college. 

  

  

 

 Abstract - The paper analyses the problems faced by women 

during pregnancy period at sourashtrapuram. Different 

statistical methods are applied to analyze the data. It is found out 

that only few women were affected by diseases during pregnancy. 

Only few women have undergone caesarean due to their own 

choice. Even in the rural area, most of the women opted to have a 

healthy baby. 

 

I.  INTRODUCTION 

 Service-learning is a method by which students improve 

academic learning and develop personal skills through 

structured service project that meet community needs. The 

concept is incorporated in our curriculum in the final year of 

the Under graduate program, known as LIFE FRONTIER 

ENGAGEMENT. This is a research- based service-learning 

model that gave  a new perspective of learning and service. 

The project  involved was “ Analysis of Social Issues in 

Villages Using Mathematical Tools” . As a sub theme, the 

team was interested to do “PROBLEMS FACED BY 

WOMEN DURING PREGNANCY”. 

        Service-Learning(S-L) is a method to teaching and 

learning in which students relate academic knowledge and 

skills to address genuine community needs. Service-Learning 

experience provides new avenues of  learning  and transforms 

the individuals by giving new insights and new skills. In a 

team patience, tolerance, acceptance and appreciation of 

others are developed. 

       Service-Learning was a structured experiential learning in 

Lady Doak College since 2004. Service-Learning courses 

have taken a new dimension in the institution by adopting the 

research based S-L model in the final year of UG curriculum. 

LiFE helps to students to apply the theoretical concept learnt 

in the classroom to analyse the social issues using statistical 

tools. 

   The title of the course offered by the Department of 

Mathematics is “Analysis of  Social Issues in Villages Using 

Mathematical Tools”. The project aims to study the problems 

faced by women during pregnancy in Sourashtrapuram located 

in the sub district of Madurai South. Nowadays, most of the 

women face several problems during pregnancy period. The 

reasons for caesarean, the diseases that affect the women 

during pregnancy are taken into consideration. Also in rural 

areas people preferred to have male child. Accordingly 

questions are framed and analyzed. 

 

                              II.   METHODOLOGY 

             The project helped to identify the causes for the social 

issues faced by the community. It facilitates to use the 

academic knowledge for analysing real time problems and 

cultivated the core values such as team spirit, time 

management, concern and service.The main objectives of the 

study are: 

  To know whether the preference of first child and 

educational level of mother are independent  

   To find out the first delivery and the further delivery 

are independent. 

 To find out the reasons for caesarean. 

 To find out the diseases affect the women during 

pregnancy. 

 In order to meet the goals,the following methodology is 

adopted 

1. Framing of questionnaire 

2. Data collection 

3. Classification of data 

4. Presentation of data – (Tabulation, Diagram) 

5. Identifying the suitable statistical tools that can be applied 

6. Analysis of data 

7. Interpretation 

8. Findings/outcomes are shared with the community 

9. Reflection 

 

 

The people were interviewed with the guidelines to fill the 

questionnaire on their personal details, educational 

qualification, current occupation, annual income etc. The 

conversation continued carefully by choosing the proper 

words to collect data from 130 women without offending  

them. 

III.   ANALYSIS AND INTERPRETATION OF DATA 

RESULTS  

 MEAN : 

1. Average age at Marriage  

Interpretation:  Women got married at the average age of 21. 

                     

Confident limit for the mean is 20.98 to 22.01 . 
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2. Average age of women at first pregnancy  

 

Interpretation : Women gave birth to their first child at the age 

of 23. 

                            Confident limit for the mean is 22.484 to 

23.051 . 

 

 

BAR DIAGRAM 

 

1. Preference for first child : 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

Interpretation : Most of the women had no preference for their 

first child.Most of the women opted to have a healthy baby. 

 

 

 

      2.Few women have undergone ceaserean 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interpretation : Only few of the women had undergone 

caesarean 

 

 

 

 

PIE CHART  

 

1.Reasons for caesarean : 

 

 

 
 

 

Interpretation : Most of the women undergone caesarean due 

to delivery pain. 

 

2.Reasons for abortion: 

 

  

 
 

 

Interpretation : Most of the women have done abortion due to  

unwanted pregnancy. 

               

3.Few women had disease during pregnancy : 

 

                   
 

  Interpretation: Only few women had diseases during their 

pregnancy.     
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baby

Over/Less
weight baby
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CHI-SQUARE TEST : 

 

1. Relation between the preference for first child and 

mother’s education level : 

 

 

                        

 

 

 

  

       

 

 

: Mother’s education level and preference of first child are 

independent. 

                                    is accepted. 

      

Interpretation : Mother’s education level and preference for 

first child are independent. 

 

 

2. Relation between the first delivery and further delivery : 

 Normal Caesarean Total 

First 

delivery 

80 2 82 

Further 

delivery 

2 13 15 

Total 82 15 97 

 

 

    First delivery and further delivery are independent. 

                               

                            is rejected. 

    

Interpretation : First delivery and further delivery are 

dependent. 

 

3. Marriage within blood relative: 

 Normal Caesarean Total 

Marriage 

within 

blood     

relative 

20 5 25 

        

Others 

 

 

73 32 105 

        Total 

 

93 37 130 

         

           : Marriage within blood relative and type of 

delivery are independent . 

                               

                           is accepted. 

 

Interpretation : Marriage within blood relative and type of 

delivery are independent. 

 

 

IV.    FINDINGS 

  

• Women got married at the average age of 21 

• Women gave birth to a child at the average age of 23 

• Most women had no preference for their first child 

• Only few women had undergone caesarean 

• Most of the women who had undergone caesarean due to 

delivery pain 

• Most of the women have done abortion due to  unwanted 

pregnancy 

• Only few women had diseases during their pregnancy 

• Mother’s education level and preference for first child are 

independent 

• First delivery and further delivery are dependent 

• Marriage within blood relative and type of delivery are 

independent. 

 

V.    REFLECTION 

 

                       Successful service-learning involves reflection 

before, during and after the actual service experience 

demonstrating the service-learning cycle. Reflection plays a 

critical role in the initial steps of a service-learning class; 

continues to be critical to the success of a service-learning 

class. When the students once begin the actual service project 

and can help students to go beyond the analysis of the current 

situation and make a larger connection. Reflection exercises 

that encourage students to review the lessons of their service 

experience with a meta-level perspectives which may lead to 

the identification of other issues and/or social contexts where 

the lessons of the current service-learning experience can be 

applied to produce positive results. 
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EDUCATION/ 

PREFERENCE 

<12
th
 College Total 

Boy 42 4 46 

Girl 22 2 24 

No preference 53 7 60 

Total 117 13 130 
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Abstract--Energy crisis in computer world paved the 

way for Green Computing. It is true that Green 

Computing cannot be implemented in one day but 

every big change begins from small initiatives. 

Recently, commitment to reduce environmental 

impact and power consumption are becoming 

important objective for any organisation. In this 

paper we will have a look at energy efficiency 

techniques in cloud environment, which is one of the 

green approaches. 

Keywords: - Cloud computing, Energy   consumption, 

Data centre.  

 
I. INTRODUCTION 

Green computing aims to attain economic viability 

and improve the way computing devices are used. 

Cloud computing is a technology of processing 

distributed data in which scalable information are 

provided as a service through internet. Due to 

several business benefits people are moving 

towards cloud where high performance cloud 

servers are used for advance computational needs. 

In this environment, they can purchase a specific 

set of resources when they need it instead of 

renting a fixed amount of physical server. 

Datacentres are indispensable infrastructure for 

supporting the cloud computing services. But they 

consume 3% of global electrical energy 

consumption [1]. Thus, the cloud providers 

experience high operating costs, which leads to 

increased Total Cost of Ownership (TCO) of 

datacentre infrastructure. 

 

II. ENERGY CONSUMPTION ANALYSIS 

The implementation of cloud faces tremendous 

energy consumption, carbon-dioxide emission and 

its associated cost. The energy consumption varies 

with type of computation. Networking equipment, 

lightning and pumps also contribute to total energy 

consumption but does not vary significantly with 

data center load. The power conditioning system 

supplies power to the uninterrupted power supplies 

(UPSs). The UPSs charge continuously and supply 

power until generators can start during a utility 

failure. UPS distribute electricity at a 

high voltage (480V-1KV) to power distribution 

units (PDUs), which regulate voltage to match IT 

equipment requirements [2]. The PDUs and UPSs 

consume significant amount of energy, and their 

consumption increases with workload. 

The computer room air handler (CRAH) unit 

energy consumption dominates the total cooling 

system energy consumption and its requirement 

increases with both cloud environment thermal load 

and outside temperature. Cooling starts with 

CRAH, which transfer hot exhaust to a chilled 

water-cooling loop while supplying cold air all 

over the facility. Extracting heat in this manner 

requires huge amount of energy.  

 

III. ENERGY CONSUMPTION FORMULA 

The formula to calculate energy consumption of an 

active servers for a given time frame is the sum of 

energy consumed when the system is fixed (EFix) 

and dynamic (EDyn) is defined as ETotal is 

formulated as follows [3] 

  ETotal  EFix EDyn  

Power usage effectiveness (PUE) describes how 

efficiently a computer data center uses energy. PUE 

is the ratio of total amount of energy used by a 

computer data center facility to the energy 

delivered to computing equipment [4]. 

 

          PUE = Total Facility Power 

                      IT Equipment Power 

 

IV.    ENERGY CONSERVING STRATEGIES 

1.Nano Data Centres (NaDa): NaDa saves at least 

20% to 30% of the energy compared to traditional 

data centers [5]. The key idea behind NaDa is to 

create a distributed service platform based on tiny 

managed “servers” located at the edges of the 

network. In NaDa, both the Nano servers and 

access bandwidth to those servers are controlledand 

managed by a single entity. Four main principles 

allow NaDa‟s to surpass the energy efficiency of 

conventional data centers: are Heat Dissipation, 

Server Proximity, Self-scalability and Energy 

efficiency [5].  
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2. Thermal Management of data centre:  

 The expected carbon emissions by datacenters 

worldwide in 2020 is 670 million metric tons 

annually [6]. Cooling system in datacentres 

maintains humidity and air quality, while heat is 

released due to   power dissipation. 

 

Figure 1: Energy consumption by datacentre components [7] 

As shown in Figure 1, 33% of datacentre energy 

goes to cooling, which is more than 60% of that 

used for IT load [7]. In low humidity areas, centre 

managers can help in reducing these cooling effects 

by taking advantage of outside environmental 

condition to cool IT equipment‟s. This free cooling 

can save so much. For example, Google Hamina 

plant and others in Finland benefit from cool 

climate [8]. 

3. Server Utilization : There are thousands of 

server machines in cloud computing environment 

to render services to the clients.Server utilization is 

the percentage of time during which a server is 

busy processing workload and it varies from time 

to time.Idle server can consume over 70% of their 

peak energy which is a huge energy loss when 

servers run idle without any throughput and it is 

usually happening in many typical servers [9]. 

Energy uniformity is lacking in today‟s servers. 

Servers consume 80% of the peak power even at 

20% utilization [10]. Energy inefficiency in cloud 

computing environment is due to energy non-

uniformity in servers. Efficiency can be increased 

by replacing traditional cloud datacentre equipment 

with more-powerful and energy-efficient servers. 

These servers use more advanced internal cooling 

systems with less energy consumed by their fans. 

4. Hardware ability: The Central Processing Unit 

(CPU), disk storage, memory and network are the 

main consumers of energy in a server. The CPU 

consumes the largest portion of energy supplied to 

a server in a datacentre followed by the memory. 

Energy consumed by processor greatly depends on 

its types. For example, new Intelprocessor have 

power saving mechanisms [11]. By spinning down 

the disk platters, less energy is consumed in High 

Performance Computing (HPC), where server 

frequently access storage disk [12]. The computers 

include different power management techniques 

which support the reduction of energy 

consumption. Examples are dynamic voltage 

frequency scaling (DVFS), clock gating, and power 

gating. There are mechanisms existing for saving 

energy at hardware level. SpeedStep is Intel‟s 

wireless technology to adjust CPU power 

dynamically based upon the performance demand 

[13]. PowerNow is Advanced Micro Device 

(AMD) power saving technology which can 

manage power consumption instantly, on-the-fly by 

controlling voltage and frequency independently 

[14]. AMD‟s Cool„n‟Quite  technology controls the 

system fan, voltage and clock speed of the 

processor‟s cores based on the system temperature 

[15].  

5. Virtualization: It helps in decreasing the 

hardware and operating cost by assignments of 

multiple virtual machines (VMs) to single server. 

This assignment of multiple VMs helps in 

consolidating the task and turning off other 

physical machines by lowering the consumption of 

energy. Virtualization is a way to reach the ultimate 

and efficient use of resource‟s storage, and it 

provides data center deployment of new methods 

with reliable management for data to achieve green 

computing through the best utilization of data 

center resources. The motivation behind the 

establishment of virtual machine is to process 

different tasks on a single host. Each VM acts as a 

one physical server with its own RAM, CPU, NIC 

and hardware disk. The benefits of creating virtual 

machines in the data centers are reduced 

infrastructure cost, energy saving, recovery 

improvement and also it is flexible and reliable 

[16]. 

  

Figure 2: Traditional physical server versus virtual server [17] 

6. Renewable Energy Sources: Backup power is 

provided to all datacentres of clouds with the help 

of generators which 

 leads to Carbon dioxide dissipation and also Green 

House Gases. Even the most energy-efficient data 

center can have a significant carbon footprint 

because they are typically getting 70 percent of 

their electricity from greenhouse-gas-emitting 

fossil fuels, like coal [18]. Renewable energy 

sources such as hydro energy, wind energy, solar 

energy should be used to generate electricity for 

fulfilling the power requirement. 
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7. Load Balance: In cloud environment, when the 

electricity is distributed between the computing 

nodes and also when these nodes are used to serve 

application workloads most of the energy gets 

wasted.   By distributing the work load among the 

participating nodes, the above said problem is 

addressed. The load distribution is done in such a 

way that all the nodes get equal amount of load. As 

a result, the load from overloaded machine is 

shifted to under loaded machine in such a way that 

no node in datacentre remains underutilized and 

over utilized. 

Firefly Algorithm: In 2007 Xin-She Yang 

developed Firefly algorithm (FA) at Cambridge 

University which is Bio-Inspired. Three idealized 

rules are framed based on their flashing behaviour. 

 Fireflies are unisex species so each firefly can 

be attracted to any other firefly. 

 The firefly having less brightness magnitude 

will be attracted towards the firefly with 

brightness magnitude. 

 If the magnitude of brightness is same for both 

the fireflies pairing up; each firefly can move 

randomly in its search space [19].  

Figure 3 shows the algorithm to compute the 

brightness a fitness function and this brightness is 

related to the distance in terms of inverse square 

law; that is Brightness (I) α 1/Distance (R)2. 

 

     Figure 3: Flowchart for Firefly Algorithm 

Distance between the two fireflies is computed as 

the Cartesian distance [20]. As the gap amongst the 

two fireflies increases, the corresponding 

brightness magnitude reduces proportionally 

(according to inverse square law). In FA, the 

brightness function is assumed as a load function. 

Less bright firefly is assumed as under loaded 

node. When brightness magnitude is more, the 

node is considered as having load more than 

underutilized node but it can be less than or equal 

to threshold value. A threshold value is perceived 

for maximum load that can be handled by a 

particular virtual node at any time. Any node at any 

time should not have load more than that threshold 

value. Our motive is to take all the nodes to that 

threshold level. Moreover, load balancing helps to 

balance the load among all the available nodes 

which increases the resource utilization and hence, 

saves the energy consumed by the nodes.  

 

   V. CLOUD ENVIRONMENT SIMULATION 

 

 A number of simulators have been precisely 

developed for cloud computing environments. 

Cloudsim simulator is the most sophisticated one 

among them all [16]. 

Cloudsim Simulator: Cloudsim is a novel 

Simulation-based approach for modeling and 

simulation the data center environments. This tool 

offers major benefits to cloud customers such as 

testing their services without any cost and the 

capability of making the needed adjustments to 

their data center structure before the real deploying 

it in the real-world [21]. The development of 

cloudsim simulator was in the CLOUDS 

laboratory, University of Melbourne [22]. Main 

features of Cloudsim simulator are: It is a free 

simulator, offers many features to the users such as 

cloudlets creation and execution, load balancing, 

energy optimization, task scheduling and resource 

provisioning. 

 

VI. CONCLUSION 

The growth of cloud computing has led to 

uneconomical energy consumption in data 

processing, storage and communication. The 

massive energy consumption is unfriendly to the 

environment because of the huge carbon footprints 

of the datacentres. So, green cloud computing is 

required to support the environment which is 

environmental-friendly and also cost-efficient as 

computing resources are used more efficiently. By 

adopting the following energy conserving 

strategies, we can achieve the goal.  
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Abstract—Data Mining is the extraction of knowledge from 

the large repository of data sources. Due to advent of 

information technology, accumulation of data is very common 

in every domain, in particular data accumulation of student 

data in educational system is massive but it remains unutilized. 

Data mining is an emerging powerful tool for analysis and 

prediction. Massive amount of educational data has been piled 

up through Massive Open Online Courses (MOOCs), both on 

commercial and non-commercial learning platforms. The high 

volume, velocity and variety of the data which is collected 

necessitate use of big data tools and storage systems such as 

distributed databases and Apache Spark for analysis. R is a 

popular statistical programming language with a number of 

extensions that support data processing and machine learning 

tasks and it does not support much on interactive data analysis. 

SparkR is a R package that provides a frontend to Apache 

Spark and uses Spark’s distributed computation engine to 

enable large scale data analysis from the R shell. In this paper, 

we have studied naïve bayes classification approach in a 

distributed environment using SparkR and analyzed the 

efficacy of students performance prediction model for higher 

secondary students of Tamilnadu in both R and sparkR 

environments. 

Keywords—EDM (Educational Data Mining), Big Data, 

Distributed Environment, Machine Learning, Students 

Performance Prediction, R, SparkR 

I. INTRODUCTION  

Rising web, mobile, and pervasive digital technologies 
are generating data at unprecedented scales and speed 
virtually in all areas of human activity. Across industry, 
commerce and public sectors this big data is being digitally 
collected and computationally analyzed to gain better 
understanding of services, products, consumers needs and 
preferences in order  to expand human knowledge across the 
sciences, social sciences and  humanities. Originally big data 
was taken to mean data sets that are beyond the management 
and analysis capabilities of traditional software tools. The 
generation of such data sets led to the development of new 
data storage and data processing paradigms, such as No SQL 
data stores [1], massively data parallel distributed processing 
frameworks [2] and cloud computing platforms [3]. Big data 
is distinguished from other data by exhibiting the so-called 
„V‟ attributes, including:  volume – the size of the datasets; 
velocity – the rapid rate at which the data may generated; 
variety – different types of data being generated from 
multiple sources, needing to be cross-referenced and 
combined in order to be fully exploited;  veracity – the 

incompleteness of the data being collected, and the 
imprecision of inferences being made from it;  volatility – 
data being collected or inferred may become less relevant 
over time. Big Data is focussed specifically in the education 
sector. The field of Education Data Mining (EDM) is 
concerned with gathering, analyzing and visualizing data 
about learners and learning processes so as to increase the 
understanding of stakeholders thereby improve the 
environment in which learning occurs. 

  Education is a process of imparting or acquiring 
knowledge and habits through instructions of study and this 
process results in desirable changes in the behavior of 
human. It provides the skills to individuals to become self-
reliant and self-sustained and inculcates buoyancy to face 
challenges in all walks of life. It enhances the ability of 
individuals to manage problems, improve nutrition  
childcare, and prepare for the future. One of the major goals 
of educational research is to investigate behavioral patterns 
in pupils, students, teachers and other participants in schools 
and other educational institutions. In fact, educational 
researchers like other social science researchers use a variety 
of techniques which can be broadly summarized as well as 
categorized in to two forms of methods, viz. quantitative and 
qualitative research methods. Qualitative methods are used to 
gather large volume of data, information dealing with 
numbers and anything that is measurable and discovering 
underlying meanings and patterns of relationship, including 
classifications of types of phenomena and entities. It is based 
on the opinions and non-statistical feedback that are rooted in 
people‟s feelings, attitude, motivations, values, and 
perceptions.  It is empirical research in which the researcher 
explores relationships using textual, rather than quantitative 
data. In educational systems, success of the student is 
measured by academic performance, or how well a student 
meets standards set out by an educators and the institution 
itself. As career competition grows in the working world, the 
students are the focus of attention of parents and teachers 
those who believe that good results will provide more 
progress and job security. This work focuses on qualitative 
method wherein the definition of the academic performance 
is predefined by the developer in which, of all the available 
factors  the percentage of marks obtained by a student at his 
final examination of the higher secondary course conducted 
by the Government of Tamilnadu is alone taken into 
consideration. If the academic performance of the students is 
forecast during the higher secondary course itself, it will be 
helpful to identify slow learners to whom additional 
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academic care is to be given. It will also be helpful to 
encourage moderate and effective learners for their better 
academic performance. The performance model computes 
the competence of students based on their academic 
performance. The outcome of the performance model will be 
useful to upgrade the academic achievement of students 
through individual care, adequate assistance and additional 
concern. Many studies have been performed to identify the 
factors that influence the student performance. Accurate 
prediction of academic performance of student at higher 
secondary level is very much desirable to provide a student 
the necessary assistance in the learning process. 
Classification is the most simple and most effective data 
mining technique used to classify and predict values. 
Educational Data Mining (EDM) [4] is used in this work to 
analyze collected students information via survey and 
provide classifications based on the collected data to predict 
and classify the performance of the students [5]. 
Classification methods are unique data-processing features of 
machine learning [6] and allow running multi-class 
classification. In this paper, we have used SparkR an 
increasing popular analysis tool capable of handling massive 
data in a distributed environment. A naïve bayes 
classification approach is compared in both in R and sparkR 
environment to analyze the academic performance of the 
students. The results are analyzed in terms of  2-class,3-class, 
5-class and 7-classes. 

 R is one of the primary programming languages for data 
science with reusable packages. R is open source software 
that is widely taught in colleges and universities as part of 
statistics and computer science curriculum. For data 
manipulation R uses data frame as the API which is more 
convenient. Data scientists interpret data efficiently R has 
powerful visualization infrastructure. One of the unique 
features of the R environment is the high reusability of 
developed R packages. R enables users to develop domain-
focused libraries as packages that can be easily distributed 
and shared to the other R users. To date, there are 7,036 
packages available through the repository maintained by 
Comprehensive R archive network (CRAN,). When the data 
is large, data analysis using R is limited by the amount of 
memory available on a single machine and further as R is 
single threaded it is often not applicable to use R on large 
datasets. To address scalability issue of R, the Spark 
community developed SparkR package which is based on a 
distributed data frame which enables data processing in a 
structured manner with syntax familiar to R users. Spark 
provides distributed processing engine, data source, off-
memory data structures. R provides a dynamic environment, 
interactivity, packages, visualization. SparkR has the 
advantages of both Spark and R. 

In this paper, big data-classification tasks carried out  by 
using the MLib library on the Apache Spark computing 
platform. Apache Spark is an in-memory computing platform 
which is  to be one of the fastest computing frameworks able 
to run various kinds of computing tasks. The Apache Spark 
project was initiated on May 30, 2014. The platform is an 
extension of Hadoop MapReduce [7] that supports 
interactive queries and stream processing. In opposition to 
Hadoop MapReduce, Apache Spark can run all computations 
in memory rather than only on disc. Such intensive in-
memory computations open the door to classification 
methods that are effective in solving big-data multi-class 
tasks for students performance analysis [8]. 

II. OVERVIEW OF SPARKR 

Spark is an assembly of code that can be used to process 
data in parallel on a cluster. The basic idea of Spark is 
parallelism, meaning Spark breaks the data into pieces, sends 
the pieces to different computers for processing, then sends 
the results back and process the combination to get the final 
result. In a specific manner, the basic computing paradigm is: 
distribute a large data set on multiple nodes, map functions 
row by row, group data by a key, and then perform aggregate 
operations. SparkR is an R package that provides a frontend 
to use Apache Spark from R. Starting with Spark 1.5.1, 
SparkR provides a distributed Data Frame implementation 
that supports operations such as selection, filtering, and 
aggregation (similar to R data frames and dplyr) but on large 
datasets. SparkR also supports distributed machine learning 
using MLib. SparkR‟s architecture consists of two main 
components as shown in figure 1. R to JVM binding on the 
driver that allows R programs to submit jobs to a Spark 
cluster and support to run R on the  Spark executors. 

 

Fig.1 SparkR Architecture 

 
Operations executed on SparkR data frames get 

automatically distributed across all the nodes available on the 
Spark cluster. Invoking functions on the JVM from R is done 
by the socket-based API. They are supported across 
platforms and both the languages are available without using 
any external libraries.  Of all times the messages being 
passed are control messages, the cost of using sockets as 
compared other in-process communication methods is not 
very high. From the view of R users the workflow of a 
typical data science project looks like fig 2. First, we must 
import your data into R. This typically means data is taken 
from stored in a file, database, cloud storage or web API, and 
load it into a data frame in R. Once data is imported it is a 
good plan to clean it up. The real-life dataset contains 
repeated rows/columns and some missing values, multiple 
steps are involved to resolve these issues. Once data is 
cleaned it is then transformed with select/ filter/ arrange/ 
join/ group By operators. Data cleanup and transformation 
together known as data wrangling, enables getting data in a 
form that is suitable to work. Once data is rationalized with 
required rows/columns, visualization and modeling becomes 
two main engines of knowledge generation. 

As the amount of data grows with time, data scientists 
use same workflow to solve problems but with additional 
revolutionized tools such as SparkR. However, SparkR can‟t 
overlay all the features that R can do and it is also 
unnecessary to do so because not all features need scalability 
and not all the dataset is large. For example, if we have one 
billion records, we need not train with the whole dataset if 
our model is very simple as logistic regression with dozens 
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of features, but a classifier such as random forest with 
thousands of features may benefit from more data. Mainly, 
the adoption of SparkR can overcome the scalable issue of 
single machine R in order to accelerate the data science 
workflow.A large dataset which is to be parallelised is stored 
as JSON, CSV, ORC or parquet files on HDFS, AWS S3 or 
RDBMS data source. In the growing pattern of cloud-based 
big data infrastructure, data science begins by clubbing the 
required datasets and then performing data cleaning 
operations to remove invalid rows or columns & selecting 

 

Fig. 2 Workflow in R 
 

specific rows or columns. Following these, aggregate or 
sampling reduces the size of the dataset which is data 
wrangling, it involves manipulating a large dataset and 
SparkR is the most appropriate tool to handle this workload. 
Then the pre-processed data is collected into local and used 
for building models or performing other statistical tasks by 
single machine R using thousands of CRAN packages. Data 
analysis and manipulations are carried out with the popular 
dplyr package. dplyr provides some extreme, easy-to-use 
functions for handling data processing in single machine. It 
is an R package for working with both structured data both in 
and outside of R which enables data manipulation for R users 
to comply with easy, consistent and performance standards. 
With dplyr as an interface to manipulate Spark Data Frames, 
we can: select, filter and aggregate data, use windows 
functions, perform joins on data frames and collect data from 
spark to R. 

In big data era, SparkR provides the same functions 
which basically coincides API to handle larger scale dataset. 
Data are collected from the web and stored in Hive tables on 
HDFS across multiple worker nodes. R Studio server is 
installed on the master node and orchestrates the analysis in 
spark. SparkR data frame inherits all of the optimizations 
made to the computation engine in terms of task scheduling, 
code generation, memory management, etc. 

For example, Fig. 4 compares the runtime performance of 
running group by aggregation on 10 million integer pairs on 
a single machine in R, Python, and Scala. From the analysis 
SparkR performance is similar to Scala /Python. As 
classification plays a vital role in prediction it is mandatory 
to find a suitable classifier to tackle techniques of predictive 
analysis. Naive Bayes classifier satisfies the needed 
requirements and hence it is incorporated in this analysis. 

III. NAIVE BAYES ALGORITHM IN R AND SPARKR 

The Naive Bayes classifier is based on Bayes‟ theorem 
with the independence assumptions between predictors. A 
Naive Bayesian model is easy of use, with no complicated 

iterative parameter estimation which makes it particularly 
useful for very large datasets. 

Naive Bayes algorithm is logic based technique which is 
simple but so powerful that it is often known to outperform 
complex algorithms for very large datasets. Despite its 
simplicity, the Naive Bayesian classifier [9] often does 
surprisingly well and is widely used because it often 
outperforms more sophisticated classification methods. In 
general classification problems, some predictors (features/ 
covariates/ independent variables) and outcomes 
(target/class/ dependent variable) are present. 

 

Fig. 3. Workflow of SparkR 

 
Each observation has some values for the predictors and 

a class. From these predictors and associated classes, 
learning is done, so that if the feature values are given, the 
class can be predicted (supervised learning). Naive Bayes 
classifier evaluates a probability for each class, when the 
predictor values are given and intuitively, the class with 
highest probability is selected. The applications of Naive 
Bayes algorithms include real time prediction, multiclass 
prediction and text classification and recommender systems. 

 

 

Fig .4 Comparisons of Python, Scala and SparkR 

 
The efficacy of the Naïve Bayes model on both R and 

SparkR environment tested with higher secondary student‟s 
data which has 35 attributes and 5795 instances. The 
attributes used are given in Table I. Out of these attributes, 
HScGrade is declared as response variable indicates 
Marks/Grade obtained at higher secondary level in Tamil 
Nadu, India and outcome of the class variable is defined as 
two-case, three-case, five-case, seven-case class values. The 
classifiers were used to design the student prediction models 
under multi-class class variable – HScGrade. 

 The packages supporting naïve bayes algorithm are 
e1071, caret and mlr in R. In this analysis we have used the 
e1071 package. The e1071 package contains train() function 

0

1

2

3

4

5

SparkR Scala Python

ru
n

 t
im

e 
p

er
fo

rm
an

ce
 

data frames 



ASPIRE-ICNFMC‟19 Special Issue 

11 

 

which is helpful in setting up a grid of tuning parameters for 
a number of classification and regression routines, fits each 
model and calculates a  resampling based performance 
measure. The e1071 package contains the naivebayes() 
function. It allows numeric and factor variables to be used in 
the naïve bayes model. Laplace smoothing allows 
unrepresented classes to show up. Predictions can be made 
for the most likely classes for a matrix of all possible classes. 

The packages supporting Naive Bayes in SparkR are 
Sparklyr, H2O and sparkling water. Sparklyr supplies 
bindings to Spark‟s distributed machine learning library. In 
particular Sparklyr allows us to access the machine learning  

TABLE I. Attributes used for Prediction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

routines provided by the spark.ml package. Together with 
Sparklyr‟s dplyr interface, machine learning workflows can  
be easily created and tuned on Spark, orchestrated entirely 
within R. Spark also supports loading datasets into a cluster-
wide in-memory cache. This is very useful when data is 
accessed repeatedly, such as when querying a small dataset 
or when running an iterative algorithm like random forest. 
Sparklyr can also be used for text mining and streaming 
analysis. The two well supported deployment modes in 
Sparklyr are: Local – Working on a local desktop typically 
with smaller/sampled datasets; Cluster - Working directly 
within or alongside a Spark Cluster. 

Local mode is an excellent way to learn and experiment 
with Spark. Local mode also provides a convenient 
deployment environment for analysis, reports and 
applications that you plan to eventually deploy to a multi-

node cluster. In this analysis we have used the local working 
mode of sparkR.ml_naivebayes () function which is available 
in Sparklyr package is used to execute the naivebayes 
algorithm in SparkR.  It returns an object of class “Naive 
Bayes”. This object can be passed to predict() to predict 
outcomes of unlabeled classes. Two performance metrics 
viz., accuracy and execution time are analysed in detail to 
depict the efficiency of SparkR environment.  

The experimental environment is built on a Spark 
standalone mode using HP laptop with 64-bit, Intel (R) Core 
(TM) i5-8250U CPU @ 1.60GHz and 4GB RAM. Windows 
10 is the running operating system and it is set up with 
Apache Spark framework release 2.1.0, R version 1.1.456, 
Java JDK version 1.8.0_181 and windows distribution of 
Hadoop version 2.6.  

Fig 6 reveals that the predictive accuracy of the 
multiclass classification based on naivebayes algorithm in all 
the four classes SparkR shows a greater value than R. Due to 
the distributed computation engine of Spark it shows better 
performance than R in standalone environment. 

Fig 7 shows the execution time comparison between R 
and SparkR in standalone environment. We find that SparkR 
shows a better performance than R in all the four classes due 
to its distributed nature. The execution time of an algorithm 
for an input depends on the number of operations executed 
on it. The greater the number of operations, the running time 
is longer for the algorithm. In R, the execution time is 
calculated using the system time from loading the data to 
algorithm execution. For calculating the execution time [10] 
of a spark job given, we calculate the execution time of a 
Spark job as the total sum of all the estimated execution 
times of its operators. 

 

. 

 

Fig. 6. Comparison of predictive accuracy 

 

2-class 3-class 5-class 7-class

R 0.7607 0.5722 0.4129 0.3197

SparkR 0.7943 0.5997 0.4197 0.3589
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Variable 

  

Description 
 Name   

 
    

 
      

 

(1) SEX student’s sex 

 

(2) BMI student’s body mass index 

 

(3) VAcuity student’s eye visual acuity 

 

(4) COMM student’s community 

 

(5) PHD physically handicapped or not 

 

(6) FHBT student’s food habit 

 

(7) FAM-SIZE student’s family size 
 

      

 

(8) LArea student’s living area 

 

(9) No-EB number of elder brothers 

 

(10) No-ES number of elder sisters 
 

      

 

(11) No-YB number of younger brothers 

 

(12) No-YS number of younger sisters 
 

      

 

(13) JIFamily student’s family status 

 

(14) TranSchool mode of transportation to school 

 

(15) Veh-Home own vehicle at home 

 

(16) PSEdu student had primary education 
 

        

 
(17) EEdu 

type of institution at elementary 

 level 
  

 
      

 

(18) StMe type of secondary syllabus 

 
(19) XMARK-P 

percentage of marks obtained at 

 secondary level 
 

    

 

(20) MED medium of Instruction 

 

(21) PTuition private tuition- number of subjects 

 

(22) GROUP group of study 

 

(23) TYP-SCH type of school 
 

      

 

(24) LOC-SCH location of school 

 

(25) SPerson sports/athletic 
 

      

 

(26) SpIndoor type of indoor game 

 

(27) SpOutdoor type of outdoor game 
 

      

 

(28) CStudy care of study at home 

 

(29) FEDU father’s education 

 

(30) FOCC father’s occupation 

 

(31) FSAL father’s monthly income 

 

(32) MEDU mother’s education 

 

(33) MOCC mother’s occupation 
 

      

 

(34) MSAL mother’s monthly income 

 

(Response 
    

 

Variable) marks/grade obtained at HSc Level 

 

(35) HScGrade 
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IV. CONCLUSION 

 

V. CONCLUSION 

 

An extensive evaluation of  Naïve Bayes classifier with 

multi-classes was carried out and the predictive accuracy 

and the execution time was calculated based on its 

performance. From the results of predictive performance of 

higher secondary students in both R and SparkR 

environment for multi class problem, we observed that 

SparkR shows better performance than R due to its parallel 

nature of execution. The future work to be carried out is to 

deploy the prediction of Naïve Bayes algorithm in cluster 

mode of SparkR. 
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Abstract--The aim of this paper is to introduce the 

concepts of generalized b  - continuous maps and 

quasi generalized b  - continuous maps, and study 

their basic properties in topological spaces.  
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I   INTRODUCTION 

     Levine [5] introduced the concept of 

generalized closed sets (briefly g - closed) in 

topological spaces.  Andrijevic [2] introduced a 

new class of generalized open sets in a 

topological space, the so-called b-open sets.  

Ahmad Al-Omari [1] introduced generalized b - 

closed sets and studied the properties.  In 1982, 

Hdeib [3] introduced the notions of ω - closed 

set.  

      In this paper, we introduce the concepts of 

generalized b   - continuous maps, quasi 

generalized b  - continuous maps and study 

their basic properties in topological spaces.  

                        II PRELIMINARIES 

     Throughout this paper we shall denote by (X, 

 ) a topological space.  For any subset A  X, 

int(A) and cl(A) denote the interior of A and the 

closure of A with respect to  .   

We shall require the following known 

definitions: 

Definition 2.1:  Let (X,  ) be a topological 

spaces.  A subset A of X is called 

 Semi-open [4] if A  cl(int(A)) and Semi-

closed if  int(cl(A))  A 

 b - open [2] if A  cl(int(A)) ∪ int(cl(A)) 

and b - closed set if cl(int(A))   int(cl(A)) 

 A. 

 

Let (X,  ) or simply X denote a 

topological space.  For any subset A  X, the 

intersection (resp. union) of all b - closed sets 

containing A (resp. b - open sets contained in A) 

is called the b - closure (resp. b - interior) of A, 

denoted by bcl(A) (resp. bint(A)).  The b - 

closure and b - interior of B relative to A with 

respect to the topology   are written as bclA(B) 

and bintA(B) respectively.   

Definition 2.2[6]: A set A of a topological space 

(X,  ) is called generalized b omega closed 

(briefly, gb  - closed) if bcl(A)  U whenever A 

 U and U is semi open in X. 

 

Example 2.3: Let X = {a, b, c} with the topology 

  = {φ, X, {a}, {a, b}}.  Then φ, X, {b}, {c}, {b, 

c} are gb  - closed. 

Definition 2.4: A set A of a topological space (X, 

 ) is called generalized b omega open (briefly, 

gb  - open) if and only if A
c 
is  gb  - closed in 

X. 

Definition 2.5: Let (X,  ) and (Y,  ) be two 

topological spaces.  A map f : (X,  ) → (Y,  ) is 

called 

(i) continuous [5] if f
-1

(V) is closed in (X,  ) for 

each closed set V in (Y, ). 

(ii) irresolute  if if f
-1

(V) is semi closed in (X,  ) 
for every semi closed set V of (Y, ). 

        III GENERALIZED b  - continuous maps 

mailto:dharsinimat@gmail.com
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Definition 3.1: A map f : (X,  ) → (Y,  ) is 

generalized b omega continuous (briefly, gb  - 

continuous) if f
-1

(U) is gb  - closed in X for 

each closed set U in Y. 

Example 3.2: Let X = {a, b, c} and Y = {p, q, r}.  

Consider the topologies    = {φ, X, {a}, {a, b}} 

and   = {φ, Y, {q}, {p, q}, {r, q}}.  Let f : (X,  ) 
→ (Y,  ) be a map defined by f(a) = q, f(b) = r, 

f(c) = p.  Then f is gb  - continuous. 

Theorem 3.3: Every continuous map is gb  - 

continuous.  

Proof: Let f : (X,  ) → (Y,  ) be continuous.  

Let U be a closed set in Y.  Then f
-1

(U) is closed 

in X.  Since every closed set is gb  - closed, f is 

gb  - continuous. 

Remark 3.4: The converse of the above theorem 

is not true in general as can be seen from the 

following example. 

Example 3.5 : Let X = {a, b, c} and Y = {p, q, r}.  

Consider the topologies    = {φ, X, {a}, {a, b}} 

and   = {φ, Y, {q}, {p, q}, {r, q}}.  Let f : (X,  ) 
→ (Y,  ) be a map defined by f(a) = q, f(b) = r, 

f(c) = p.  Then f is gb  - continuous but not 

continuous. 

Theorem 3.6: The following are equivalent for a 

map f : (X,  ) → (Y,  ) 

(a) f is gb  - continuous 

(b) f
-1

(A) is gb  - open for each open 

set A in Y. 

Proof: (a) ⇒ (b) Suppose that f is gb   - 

continuous.  Let A be open in Y.  Then A
c
 is 

closed in Y.  Since f is gb  - continuous, f
-1

(A
c
) 

is gb  - closed in X.  Consequently, f
-1

(A) is 

gb  - open in X. 

           (b) ⇒ (a) Suppose that f
-1

(A) is gb  - 

open for each open set A in Y.  Let V be closed 

in Y.  Then V
c
 is open in Y.  Therefore f

-1
(V

c
) is 

gb  - open in X.  Hence f
-1

(V) is gb  - closed in 

X.  Therefore f is gb  - continuous. 

Theorem 3.7: If f : (X,  ) → (Y,  ) is gb  - 

continuous then f(gb cl(A))  cl(f(A)) for every 

subset A of X. 

Proof: Since A  f
-1

f(A), A   

f
-1

(cl(f(A))).  Now cl(f(A)) is a closed set in Y 

and hence f
-1

(cl(f(A))) is a gb  - closed set 

containing A.  Consequently, gb cl(A)  f
-

1
(cl(f(A))).  Therefore f(gb  cl(A))  ff

-

1
(cl(f(A)))  cl(f(A)).   

Theorem 3.8: The following are equivalent for a 

map f : (X,  ) → (Y,  ) 

(a) For each point x in X and each open set V 

in Y with f(x)   V, there is a gb  - open set 

U in X such that x   U, f(U)  V. 

(b) For every subset A of X, f(gb cl(A))  

cl(f(A)). 

(c) For every subset B of Y,  

gb cl(f
-1

(B))  f
-1

(cl(B)). 

Proof: (a)   (b)  

Let y   f(gb cl(A)).  Therefore y = f(x) 

for some x   gb cl(A)  X.  Let V be any open 

set containing f(x).  Then by hypothesis, there 

exists a gb  - open set U in (X,  ) containing x 

such that f(U)  V.  By Theorem U   A   φ.  

Then f(U   A)   φ which implies that V   f(A) 

  φ.  Hence y = f(x)   cl(f(A)).  Therefore 

f(gb cl(A))  cl(f(A)). 

Conversely, let x   X and let V be any 

open set containing f(x). Let A = f
-1

(V
c
) then x   

A.  By (b), f(gb cl(A))  cl(f(A))  cl(f(f
-

1
(V

c
)))  cl(V

c
) = V

c
.   Therefore      f

-

1
(f(gb cl(A)))  f

-1
(V

c
) which implies gb cl(A) 

 f
-1

(V
c
) = A.  Hence A = gb cl(A).  Since x   

A, x   gb cl(A).  Then there exists a gb  - open 

set U containing x such that U   A = φ  and 

hence f(U)  f(A
c
)  V. 

 (b)   (c)  

Suppose that (b) holds and let B be any 

subset of Y.  Replacing A by f
-1

(B) we get from 

(b) f(gb cl(f
-1

(B)))  cl(ff
-1

(B))  cl(B).  Hence 

gb cl(f
-1

(B))  f
-1

(cl(B)). 

Conversely, suppose that (c) holds and 

let B = f(A) where A is a subset of X.  Then 

gb  cl(A)  gb  cl(f
-1

(B))  f
-1

(cl(B)).  

Therefore f(gb cl(A))  cl(B) = cl(f(A)).   

Theorem 3.9: If f is gb  - continuous and g is 

continuous then g◦f is gb  - continuous. 

Proof: Let f : (X,  ) → (Y,  ) be gb  - 

continuous  and g : (Y,  ) → (Z,  ) be 

continuous.  Let U be closed in Z.  Since g is 
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continuous, g
-1

(U) is closed in Y.  Since f is gb  

- continuous, (g◦f)
-1

(U) = f
-1

(g
-1

(U)) is gb  - 

closed in X.  Therefore g◦f is gb  - continuous. 

Remark 3.10: The composition of two gb  - 

continuous maps need not be a gb  - continuous 

map as can be seen from the following example: 

Example 3.11 : Let X = Z = {a, b, c} and Y = {p, 

q, r}.  Consider   = {φ, X, {a}, {a, b}},    = {φ, 

Y, {p, r}} and   = {φ, Z, {c}, {a, c}, {b, c}}.  

Let f : (X,  ) → (Y,  ) be a map defined  by f(a) 

= p, f(b) = r, f(c) = q and g : (Y,  ) → (Z,  ) be a 

map defined by g(p) = a, g(q) = b, g(r) = c.  Then 

f and g are gb  - continuous but g◦f is not gb  - 

continuous. 

              IV QUASI gb  - continuous maps  

In this section, quasi gb  - continuous 

maps in topological spaces is introduced and 

their properties are studied.   

Definition 4.1 A map f : (X,  ) → (Y,  ) is 

called quasi generalized b omega continuous 

(briefly, quasi gb  - continuous) if f
-1

(U) is 

closed in (X,  ) for each gb  - closed set U in 

(Y,  ). 

Theorem 4.2: A map f : (X,  ) → (Y,  ) is quasi 

gb  - continuous if and only if the inverse image 

of every gb  - open set in (Y,  ) is open in (X, 

 ). 

Theorem 4.3: Every quasi gb  - continuous map 

is continuous. 

Proof: Let U be a closed set in (Y,  ).  Since 

every closed set is gb  - closed, U is gb  - 

closed in (Y,  ).  Since f : (X,  ) → (Y,  ) is 

quasi gb   - continuous,  

f
-1

(U) is closed in (X,  ).  Hence f is continuous. 

The reverse implications of the above 

theorem need not be true as seen from the 

following examples: 

 

Example 4.4 Let X = Y = {a, b, c} with the 

topologies    = {φ, X, {b}, {c}, {b, c}} and   = 

{φ, Y, {a}, {a, b}}.  Let f : (X,  ) → (Y,  ) be a 

map defined by f(a) = c, f(b) = a, f(c) = b.  Then 

f is continuous but not quasi gb  - continuous, 

since for the gb  - closed set {b} in (Y,  ), f
-

1
({b}) = {c} is not closed in (X,  ). 

Theorem 4.5:  Every quasi gb  - continuous 

map is gb  - continuous. 

Proof: Let U be a closed set in (Y,  ).  Since 

every closed set is gb  - closed, U is gb  - 

closed in (Y,  ).  Since f : (X,  ) → (Y,  ) is 

quasi gb  - continuous, f
-1

(U) is closed in (X,  ).  
Since every closed set is gb  - closed, the result 

follows. 

The reverse implications of the above 

theorem need not be true as seen from the 

following examples: 

 

Example 4.6: Let X = Y = {a, b, c} with the 

topologies    = {φ, X, {a}, {b}, {a, b}} and   =  

{φ, Y, {a}, {a, b}}.  Let f : (X,  ) → (Y,  ) be a 

map defined by f(a) = b, f(b) = a, f(c) = c.  Then 

f is gb   - continuous but not quasi gb   - 

continuous, since {b} is gb  - closed in (Y,  ) 

but f
-1

({b}) = {a} is not closed in (X,  ).   
 

Theorem 4.7:  Every quasi gb  - continuous map 

is irresolute.  

Proof: Let U be a semi closed set in (Y,  ).  

Since every semi closed set is gb  - closed, U is 

gb  - closed in (Y,  ).  Since f : (X,  ) → (Y,  ) 

is quasi gb  - continuous, f
-1

(U) is closed in (X, 

 ).  Since every closed set is semi closed, f
-1

(U) 

is semi closed in (X,  ).  Hence f is irresolute. 

The reverse implications of the above 

theorem need not be true as seen from the 

following example: 

Example 4.8: Let X = Y = {a, b, c} with the 

topologies    = {φ, X, {a}, {b}, {a, b}} and   = 

{φ, Y, {a}, {a, b}}.  Let f : (X,  ) → (Y,  ) be a 

map defined by f(a) = c, f(b) = a, f(c) = b.  Then 

f is irresolute but not quasi gb  - continuous, 

since {c} is gb  - closed in (Y,  ) but f
-1

({c}) = 

{a} is not closed in (X,  ). 

Remark 4.9: If f : (X,  ) → (Y,  ) is gb  - 

continuous and g : (Y,  ) → (Z,  ) is quasi gb  

- continuous then g◦f : (X,  ) → (Z,  ) is gb  - 

continuous. 

Theorem 4.10: If f : (X,  ) → (Y,  ) and g : (Y, 

 ) → (Z,  ) are quasi gb  - continuous maps 

then g◦f : (X,  ) → (Z,  ) is also quasi gb  - 

continuous. 

Proof: Let U be gb  - closed in (Z,  ).  Then g
-

1
(U) is closed in (Y,  ) as g is quasi gb  – 

continuous.  Since every closed set is gb  - 
closed, g

-1
(U) is gb  - closed in (Y,  ).  Since f 

is quasi gb  - continuous, (g◦f)
-1

(U) = f
-1

(g
-1

(U)) 
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is closed in (X,  ) and hence g◦f is quasi gb  - 

continuous. 
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Abstract--Wireless  sensor  networks  have  the  

nearest  waiting  system  to  offer  the  line  that  was  

missing  which  relates  the  physical  world  along  

with  the  Internet.  This  relation  always  facilitates  

the  operational  workings  of  the  physical  world  

which  was  never  ever  possible  before.  This  

Quality  of  Service  scenario  is  always  represented  

in  terms  of  accurateness  and  relative  latency  of  

selecting  events  with  the  general  overall  

circumstance  of  the  real  world.  Leakage  of  

information  is  directly  very  much  linked  to  a  

very  basic  evaluation  of  how  the  sensor  networks  

can  scrutinize  an  object  by  moving  that  

particular  object  in  an  illogical  path,  mainly  if  

the  time  period  of  tracing  the  path  is  very  high.  

Checking  the  authority  is  one  of  the  main  

essential  security  features  of  Wireless  Sensor  

Networks  (WSNs).  This  helps  to  make  sure  a  safe  

and  sound  information  gathering.  The  sensor  node  

always  guarantees  the  confidentiality,  authority  

and  the  influence  of  the  needed  information  

tranquil  through  that  particular  nodule.  The  

satisfaction  of  the  customer confirms  only  when  

there  are  genuine  users  can  only  have  the  right  

to  use  the  feeler  data.  In  mobile  networks,  the  

sensor  nodes  along  with  the  user  nodes  always  

progress  in  the  diagonal  way  of  the  network.  

They  can  also  switch  the  data  with  various  other  

terminal  nodes.  To  be  clear  there  should  be  a  

clear  working  on  the  authentication  process  

should  be  done  and  it  also  should  be  done  many  

times  for  various  inputs.  This  paper  is  generally  

a  basic  study  of  the  already  existing  schemes  

which  gives  many  ideas  for  the  upcoming  

generation  of  networking  expertise.  There  has  

been  a  magnificent  stab  from  industry  and  also  

from  the  research  sides.  Many  budding  disorderly  

resolution  like  wireless  network  which  consumes  

low  power  can  be  used  to  save  the  environment.   

Keywords:  wireless,  networks,  security,  expertise,  less  

consumption 

 

I.  INTRODUCTION 

 

In  recent  years  a  resourceful  plan  of  a  

Wireless  Sensor  Network  is  one  of  the  most  

important  areas  where  more  research  is  to  be  

done.  A  device  that  always  reacts  and  able  to  

detect  some  basic  type  of  input  both  from  the  

corporal  and  also  from  ecological  state  of   

affairs  like  stress,  heat  and  light.  The  output  of  

the  sensor  is  normally  an  electrical  sign  that  is  

transmitted  to  a  regulator  for  further  dealings.  

A  WSN  can  be  defined  as  a  complex  system  

of  devices  that  can  converse  the  information  

grouped  from  a  supervised  field  all  the  way  

through  wireless  links.  The  data  is  forwarded  

through  multiple  nodes,  and  with  a  gateway,  

the  data  is  related  to  other  networks  

like wireless  Ethernet.  WSNs  consist  of  an  

enormous  number  of  disseminated  sensor  nodes.     

Each  sensor  node  is  independent  

systems  that  monitors  and  collect  data  from  the  

adjacent  surroundings.  In  wireless  sensor  

networks,  the  sensor  nodes  have  incomplete  

computational  authority  and  communication  

aptitudes;  hence,  most  of  the  conservative  

cryptographic  systems  and  security  code  of  

behaviour  are  not  fit  for  resource  limited  

WSNs.  For  instance,  very  capable  public  key  

algorithms,  such  as  ECC  [1],  need  a  portion  of  

a  second  to  implement  the  

encryption/decryption  procedures,  while  a  

symmetric  key  algorithm,  such  as  RC5  [2],  

needs  only  a  little  bit  of  a  millisecond  to  carry  

out  encryption  and  decryption  procedures  [3][4].  

Both  coverage  and  wireless  sensor  networks  are  

essentially  multi disciplinary  investigation  areas.  

This  paper  covers  the  most  directly  related  

areas  like  sensors,  wireless  ad  hoc  sensor  

networks  and  related  techniques. 

The    Internet    of    Things    (IoT)    is    

an    up-and-coming    and    hopeful    expertise    

which    tends    to    transform    the    global    

world    through    linked  physical    objects.    IoT    

pact  with    low-power    devices    which    act  

together    with    each    other    all  the  way  

through  the  Internet  with  the  help  of  WSN.  

The  perception  of  the  IoT  has  tired  the  

concentration  of    the  research  area  with  the    

end  goal  of  ensuring    that    sensors,    smart    
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appliances,    washing  machines,  tablets,    smart-

phones,  smart  transportation  system,  etc.,  and  

other  things  are  associated  to  a  common  edge  

with    the    ability    to    communicate    with    

each    other.    IoT  interrelate    “Things”    and    

enables    machine-to-machine  (M2M)    contact,    

a    means    of    data    communication  between    

assorted    devices    without    human    

interference  [7]. 

1.1.  Sensors 

A  sensor  is  mechanisms  that  produce  a  

able  to  be  gauged  answer  to  a  change  in  a  

physical  circumstance,  such  as  high  

temperature,  captivating  field,  and  light.  

Although  sensors  have  been  in  the  region  for  a  

long  time,  two  modern  technological  revolutions  

have  greatly  enhanced  their  importance  and  

their  range  of  application.  The  first  was  the  

correlation  of  sensors  to  computer  systems  

while  the  second  was  the  appearance  of  MEMS  

sensors  with  their  small  size,  small  cost,  and  

high  reliability.  A  more  arithmetical  behaviour  

of  sensors  with  centre  of  attention  on  their  

computer  science  characteristics  can  be  found  

in  the  paper[5]. 

1.2.  Wireless  ad  hoc  sensor  networks 

 

Lansford  and  Bahl  [6]  and  Haartsen  

and  Mattisson  [7]  endow  with  two  examples  of  

technologies  where  wireless  sensor  networks  

have  been  catching  the  concentration  of  a  great  

deal  of  business-related  and  research  curiosity.  

The  realistic  materialization  of  such  wireless  ad  

hoc  networks  is  widely  measured  innovative  

both  in  requisites  of  a  paradigm  shift  as  well  

as  an  enabler  of  new  applications.  In  ad  hoc  

networks,  no  permanent  network  

communications  exists  as  contrasting  to  cellular  

phone  networks  for  instance.  Hence,  they  can  

be  personalized  and  organized  much  more  

quickly.  Additionally,  integration  of  reasonably  

priced,  well-organized  and  unfailing  sensors  in  

nodes  of  wireless  ad  hoc  networks,  with  major  

computational  and  communication  properties  has  

opened  new  research  and  engineering  vistas. 

 

1.3.  Coverage  problems 

 

Several  dissimilar  treatment  

formulations  happen  obviously  in  many  fields.  

The  Art  Gallery  Problem  deals  with  formative  

the  quantity  of  observers  essential  to  cover  an  

art  gallery  room  such  that  every  point  is  seen  

at  least  by  one  observer.  It  has  established  

several  applications  in  many  domains  such  as  

for  finest  antenna  assignment  problems  in  

wireless  communication.  Marengoni  et  al.  [8]  

propose  heuristics  for  solving  the  3D  case  

using  Delaunay  triangulations. 

 

II.  WIRELESS SENSOR CATEGORIES [9] 

Based  upon  the  mannerism of working 

environment  there can be various kinds of 

networks.  The variety of wireless networks 

includes terrestrial, underground, underwater, 

multimedia and mobile networks. 

2.1.  Global or Terrestrial: 

Terrestrial type of wireless sensors  are be 

real and proficient  of  conversed  based  postings  

imaginatively. It also contains upto  thousands  of  

wireless nodes  situated  in a pre planned manner 

both  in  structured  as well as unstructured  

networks.  Sensor  nodes  are  capriciously  

scattered  surrounded by  a marked target  area  

with the intention of  that is  moved out from 

unchanging  flat surface in a unstructured network .  

There are also various modes of alignments 

available like preplanned  mode, optimal mode, 

grid  alignment mode  models.  The power of the 

battery is not adequate and also not satisfactory. As 

a resulting source of power the available sequence  

is  competent  just before  becoming accustomed  

with the solar power.  Force  perpetuation  of  all 

these  wireless sensor networks are  accomplished  

by  means  of  little  sense of duty  processing’s,  

ease  hold-up and mainly most favourable  course-

plotting and mapping of the networs. 

2.2  Subversive or Underground: 

This type of wireless networks called as 

subversive  sensor  networks  are  further  well-

appointed  more than  the classy  sensors  by 

comparing in relation to  using up,  maintenance, 

gadget  signal  cost  and the installation procedures.  

These type of sensors has a quantity  of  antenna  

nodes  that  are  out  of  sight  in  the  ground  to  

monitor  subversive  conditions.  To  relay  in  

sequence  from  the  sensor  nodes  to  the  base  

station,  supplementary  sink  nodes  are  situated  

higher  than  the  ground  level. 

These type of rebellious networks which do the 

sensing process that are sited very under-ground  

are  not much more effortless  while recharging. 

Some types of sensor batteries are in addition was 

more fit for some degree of controlling the 

chargeable battery.  It is also not more easy to  give 

a new lease of life for the battery being used.  
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Additionally  these types of  secretive  inclination  

makes  wireless  contact  confront  due  to  high  

level  of  shrinking  and  signal  loss. 

 

2.3.  Under_water: 

As our earth is surrounded by water  three 

fourth that is seventy percentage there is a need of 

these types of networks.  These  multifarious  

mapping  has many number of  sensor  nodes, 

standards  installed  underside  of the  stream.  Self-

directed  underwater  vehicles  are  worned  for  

congregation  of  data  commencing  from these 

types of sensors available.  A  courageous  sunken  

drop a line to  is  used for a  stretched and also 

extensive contact  that will always holdsup which  

leads to high  bandwidth increase  and crashes of 

sensors.  The innerwater  sensing networks are 

mainly capable of  a  embarrassed  successive 

battery  to facilitate  the opposition of  re-

energizing. It cannot be also replaced with the 

existing one.  The  quandary  of  get-up-and-go  

defence security scheme  for this type of wireless 

sensors make use of  the  spreading out  of  

transferring data communication  under the water  

which relates with the future  networking  

techniques. 

2.4.  Multimedia: 

Multimedia  networks  which are wireless 

projects  to  smooth the progress of  roadway the 

path and also it supervises  the  dealings  in  the  

form  of  not only text but animations like 

multimedia concepts such  as working with images,  

frame sequences and wav audio files.  These type 

of  sensing topologies comprise of  discounted  

feeler  nodes  adept  of  speakers for audio and  

cameras for images shoot and video shoot.  They 

are  steadfast and also dedicated with  everyone  

than earlier  wireless  connections  for reducing the 

data storage and related meta information. It has a 

numerous amount of disputes  with  the  multi-

media  networks. It includes gigantic energy 

utilization along with bandwidth desires and the 

needed data  processing  are   packed together  with 

the performance measures.  Along with all these 

needed data the  contents  will be delivered  

properly  and  very much  easily. 

2.5.  Mobile: 

The mobile sensors networks which is 

wireless consists  of  a  congregation  of  feeler  

nodes  with the intention of  it is able to  be  

enthused  on  their  own  can  be  allied  with  the  

substantial  surroundings of the network.  The  

portable  nodes  encompass  the  feature  to  weigh 

up  sagacity  and also  communicates with other 

nodes nearby.  The  mobile  wireless  sensors  are  

to a great extent  further more  pliable  than  

motionless  sensors connection available.  The  

payment  of  these type of  networks  are in excess 

of  

the  stationary  wireless  sensors. They  consist  of  

recovered, superior  exposure,  healthier  liveliness,  

good organization,  finer and superior  channel  

capacity. 

III.  APPLICATIONS 

 

 
The main use of wireless sensor networks 

are  used mostly in  ecological  applications similar 

to transportation and logistics, smart in-door 

climate control, healthcare monitoring systems, 

urban terrain tracking, industrial, animal tracking 

and precision agriculture. It also used in business  

application purposes  approximating  seismic  

deeds  prophecy  and  other monitoring systems.   

In secured military  applications related to  

pathway,  atmosphere  monitoring  scrutiny  

applications  also  these  wireless networks are 

used.  The  feeler  nodes  commencing at the 

antenna  networks  are  dropped  into  the  playing 

field  of  special attentiveness  are  to some extent  

going against nature  by  users.   

Foe  walkway along with other  refuge  

detections  are  also  made  by  means of  using 

these  network applications of wireless.  The  most  

universally  worned  applications  like the transport  

monitoring apps  which keeps  an  eye  on  traffic,  

routing  administration  system, monitoring  of  



ASPIRE-ICNFMC’19 Special Issue 
 

20 
 

parking  lots are some other apps that use  these  

networks.   

 

 

IV.  FUTURE SPOTLIGHT 

Sensors  and  their related networking 

applications of the future technical systems  

authorize  the  monitoring  of  physical  matter  

and/or  events,  while  the  Internet  of  Things  

(IoT)  hypothesis  facilitates  the  inter-

communication  of  each  day  substance  and  

humans.  There  is  a  noteworthy  overlie  between  

the  goal  of  these  topics,  as  well  as  the  critical  

objective  of  low-cost,  low-power  contact  and  

networking  clarifications.  This  is  especially  

significant  to  give  good  reason  for  the  

economic  possibility  to  employ  such  

explanation  in  billions  of  objects,  as  well  as  to  

diminish  the  continuation  cost  by  mounting  the  

life  span  of  the  batteries  and/or  energy  

gathering  methods  used.  Along  this  line,  there  

has  been  a  fabulous  stab  from  both  the  

business  and  systematic  communities  developing  

unsettling  solutions,  such  as  Low  Power  

consumption wireless  complex networks. High-

efficiency  vigour  produce  methods, materials also  

substitute  communication  media  similar to  

visible  light  as well as molecular  communication.  

In  this  particular  subject,  the  studies  that  

appraise  and  get  better  such  troublemaking  

solutions  or  that  suggested  promising  ideas  for  

the  next  age  band  networking  technologies  for  

wireless  sensor  networking systems. 

 5
th

 Generation  and  beyond  that 

generation  access  technologies  for  IoT 

or for WSN 

 Portable  device  computing,  multi-access  

edge  computing and fog  computing  for  

IoT or also for WSN 

 Solutions  for  work of fiction system’s 

safety measures related to both  IoT and 

WSN 

 Wake-up  walkie-talkie  scheme 

4.  1.  5G Wireless Communications with IoT and 

Wireless Networks [10] 

In the past  decade, IoT  has  modernized  

the  all-pervading  computing  with  huge  number  

of  applications  built  in  the  region  of  various  

types  of  sensors.  An immense  quantity  of  

activities are  seen  in  IoT wireless based  product-

lines. This growth and rapid reach of  this  interest 

group  raised to peaks  in  existence  to  come up to  

crumple  as  high  as  billions  of  devices  with  an 

average of six to seven devices  per  person  by  

year  twenty-twenty.  The current systems sensors 

in internet devices are mounting  trend  in  

assimilation  of  sensors  and  its related  based  

systems  with  replicated  physical  systems  and  

gadget swap  interactive connections.  This fifth 

generation  wireless  systems along with internet of 

things sensors,  IoT par WSN pair  is  attractive and 

all the  midpoint  devices  are  long-established  to  

make an outward appearance  a  major  portion  of  

this  paradigm.  These sort of machine  to  

appliance  pairs always go  together  with their 

intellectual  data  analytics. These device sensors 

with internet coverage  are  likely  to  change  

countryside  of  various  industries.  The  

personification  of  cloud  computing structure and  

its  additional room  to the vapour  theory 

hypothesis  of  these kind of intelligent well turned-

out  devices  are  average  reach to  show the way 

for further  innovation s.  The current and future 

improvements  animate  us to  form  motivations  to  

assess the  existing  work.  Researchers,  scientists  

and  engineers  face  emerging  challenges  in  

designing  IoT wireless sensor based  systems  that  

can  efficiently  be  integrated  with  the  fifth 

generation wireless  networking systems.  There is 

a proof that in twenty-twenty more than twenty to 

forty plus billions of   devices  will  be  connected  

to  the  Internet  with wireless systems.  There  may 

be also a way for getting critical  bottlenecks  arise 

to realize the real use and implementation status of 

wireless sensors..   

 

4.2.  Mobile  Edge  computing  with  wireless  

networks: 

The  huge  wide  area  latency  of  

accessing  the  cloud  services  and  significant  

increase  in  delay-  sensitive  compute  intensive  

applications,  such  as  virtual  reality,  are  the  

main  driving  force  for  the  emergence  of  MEC  

[11].  The  motivation  behind  the  deployment  of  

MEC  can  be  further  illustrated  by  various  

application  scenarios  in  different  fields  of  life. 

 

4.2.1  Traffic  Management:   

Wireless  sensor  networks  have  ample  

of  applications  in  urban  areas  [18],  [19].  These  

sensors  nodes  may  observe  urban  environment  

such  as  traffic  movement.  Consider  a  scenario  

of  traffic  management  where  analysis  of  traffic  

related  information,  such  as  road  congestion  

and  accident,  and  ending  of  alternative  routes  

require  resource  rich  platform.  These  tasks  

require  real  time  computation  and  dissemination  

of  information  that  makes  the  use  of  cloud  

server  infeasible  option  due  to  involvement  of  

WAN  high  latency.  Therefore,  these  compute  

intensive  delay  sensitive  tasks  are  performed  on  

the  edge  servers  deployed  on  the  road  side  

units.  The  computed  information  on  MEC  
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server  can  be  communicated  with  the  drivers  to  

timely  opt  the  alternate  better  routes.   

 

4.2.2  Ocean  Monitoring: 

The  oceans  are  monitored  for  detecting  

climate  changes  to  cope  with  the  catastrophic  

incidents  like  tsunami.  To  cope  with  such  

disastrous  climate  changes,  quick  forecasting  

mechanisms  and  rapid  information  dissemination  

are  required  so  that  the  immediate  action  can  

be  taken.  The  sensor  devices  deployed  on  the  

oceans  generate  huge  volume  of  data  that  

require  high  computational  resources  and  

consume  significant  portion  of  bandwidth  for  

dissemination.  The  processing  of  such  data  on  

the  cloud  faces  additional  delay  due  to  wide  

area  network  latency  that  hinders  the  real-time  

response.  In  this  situation,  processing  of  

collected  data  on  the  MEC  server  can  help  in  

making  the  quick  response. 

4.2.3  Edge  Content  Caching 

The  service  of  mobile  users  accessing  

the  web  contents  can  also  be  enhanced  by  

providing  a  support  for  content  caching  on  the  

base  station.  When  a  mobile  user  accesses  the  

contents  from  a  web  server,  the  accessed  

contents  can  be  cached  on  a  base  station,  

which  can  reduce  the  delay  for  subsequent  

access  of  the  same  contents  by  the  other  users.  

The  edge  content  caching  not  only  improves  

the  end  user  experience  but  also  reduces  the  

network  cost  for  the  content  service  provider. 

4.2.4  Local  Content  Distribution 

Consider  another  scenario  in  which  live  

video  captured  in  a  music  concert  is  being  

broad-casted  among  users  of  a  single  mobile  

cell.  Before  the  dissemination  of  these  contents,  

the  service  provider  may  add  advertisements  

and  other  relevant  information  to  the  video.  In  

this  context,  service  provider  can  leverage  the  

computational  resources  of  MEC  server  

deployed  on  the  Cell  base  station  to  add  the  

information  to  the  video  stream.  The  

information  is  directly  added  to  the  video  on  

the  base  station  without  redirecting  the  video  to  

another  server  for  processing  and  transmitting  it  

back  to  the  base  station.  This  reduces  the  

transmission  delay  of  the  processed  video 

 

4.3  Novel  Security  Solutions  for  WSN:  [12] 

Cross-layer  security  design  for  intrusion  

detection  for  all  approaches  pertaining  to  

intrusion  detection  schemes  have  been  focused  

on  routing  and  MAC  protocols.  The  existing  

secure  protocols  or  intrusion  detection  schemes  

are  normally  presented  for  one  protocol  layer.  

So,  the  effect  of  these  schemes  is  sandwiched  

to  attacks  to  a  particular  layer.  They  are  

seldom  effective  to  attacks  from  different  

protocol  layers;  however,  security  concerns  may  

arise  in  all  protocol  layers.  It  is  necessary  to  

have  a  cross-layer  based  detection  framework  

that  consolidates  various  schemes  in  various  

protocol  layers.  None  of  the  existing  protocols  

has  really  taken  into  account  cross-  layer  

architecture  for  intrusion  detection,  though  a  

preliminary  framework  was  introduced  in  Zhang  

and  Lee  (2000).   

 

   Cross-layer  design  for  key  management  

scheme  Owing  to  resource  limitations  of  sensor  

nodes,  we  strongly  recommend  save  storage  

space,  decreasing  the  computational  needs  and  

reducing  communication  overheads  for  key  

management  design.  Enormous  and  different  

key  management  mechanisms  exist  in  literature,  

such  as  Basic  Random  Key  Scheme  [13]  and  

Polynomial  Poll  Based  Key  Scheme  (Du  et  al.,  

2003).  Of  course  they  vary  in  scalability,  

complexity  and  activity  in  resisting  cracking.  

Adaptive  key  management  scheme  must  be  

devised  to  consider  information  such  as  security  

level,  congestion,  location  and  the  remaining  

energy.  We  strongly  support  the  approach  in  

Mingbo  et  al.  (2006)  that  one  important  task  is  

to  derive  the  overall  optimization  subject  to  

constraints  across  multiple  protocol  layers.  The  

suggested  key  management  scheme  based  on  

such  an  optimization  algorithm  in  turn  needs  to  

have  various  components  located  at  multiple  

layers  to  work  reactively  to  really  deliver  the  

overall  optimized  performance. 

 

4.4  Wake  Up  Radio  systems: 

During  the  last  year’s  different  works  

in  the  literature  are  focused  on  the  

implementation  of  wake  up  techniques  for  

wireless  sensor  networks  The  design  of  ultra  

low  power  receivers  based  on  integrated  

circuits,  passive  receivers,  efficient  

communication  protocols  and  even  wake  up  

circuits  based  on  acoustic  or  infrared  signals  

are  some  examples  of  the  active  topics  on  this  

field.  In  [14]  examples  of  different  solutions  

and  works  can  be  found  and  Tabulated.  

summarizes  the  classification  done  by  the  

authors. 

 
Wake  up  Radios  are  the  basic  circuits  

for  the  on-demand  communications  scheme.  

The  WuR  handles  the  sending  and  receiving  of  

wake  up  messages  that  switch  on  the  main  

processing  unit  or  the  main  radio  of  the  
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required  node.  The  basic  requirements  for  wake  

up  radio  based  wireless  sensor  networks  are  

proposed  in  [15]  Low  power  consumption  

should  be  a  low  percentage  of  the  power  

consumption  of  the  node  in  standby  without  

WuR.  High  sensitivity-  A  node  should  not  

loose  wakeup  calls.    Resistance  to  interference-

False  wakeups  should  be  avoided.  Fast  wakeup-  

The  latency  of  the  network  should  be  at  least  

the  same  as  the  periodic  listening  schemes  

based  networks. 

 

 

V.  CONCLUSION 

 

Wireless  Sensor  Networks  (WSN)  is  a  

promising  technology  for  monitoring  the  

environment  where  human  involvement  is  not  

possible  or  not  needed.  In  organizing  these  

miniature  sensor  nodes  as  a  single  system  

various  models  are  there.  Out  of  all  these  

models  clustering  is  best  suited  for  WSN  

because  of  its  features  such  as  adaptability,  

robustness,  scalability  and  energy  efficiency.  

Again  these  clustering  algorithms  should  be  

designed  in  such  a  way  to  achieve  energy  

balancing  and  energy  conservation  which  are  

the  strict  design  restrictions  of  WSN.  This  

dissertation  contributes  new  clustering  

algorithms  based  on  Fuzzy  logic,  genetic  

algorithms  and  graph  theory  concepts.  The  

proposed  algorithms  are  designed  considering  

the  design  restriction  of  WSN  and  increases  the  

lifetime  of  the  network.  WSNs  are  exposed  to  

numerous  security  threats  that  can  endanger  the  

success  of  applications.  Security  support  in  

WSNs  is  challenging  due  to  the  limited  energy,  

communication  bandwidth,  and  computational  

power.  The  future  developments  in  sensor  

nodes  must  produce  very  powerful  and  cost-

effective  devices,  so  that  they  may  be  used  in  

applications  like  underwater  acoustic  sensor  

systems,  sensing  based  cyber-physical  systems,  

time-critical  applications,  cognitive  sensing  and  

spectrum  management,  and  security  and  privacy  

management.  The   paper  also   surveys  the   

various  fields  where   WSNs  may  be   deployed   

in  the   near  future   as  underwater   acoustic   

sensor  systems,  sensing   based   cyber  physical  

systems,  time  critical  applications,  cognitive   

sensing   and   spectrum  management,  and   

security  and   privacy   management.  

These application  areas  are being   researched   

extensively  by  various  people   across  the   

industry  and   academician. 
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ABSTRACT--Visual information is spreaded in the 

structure of digital descriptions. It is fetching a major 

place of communication in the contemporary age. Image 

processing is a route to digitize the data of an image and a 

diverse of mathematical operations that are functional to 

improve the icon to bring about some of the scrutiny and 

recognition tasks by computer. Due to ecological 

disorders or inappropriate camera locations blur may 

occur in an image. In combination with blur, noise can 

also corrupt the worth of a incarcerate illustration. 

Transformation of image from one form to another form 

is a good system to get hold of a unambiguous and 

instantly recognizable of the haze image commencing 

from the polluted or a dirty noise corrupted image to get 

better of the original image. Removing various kinds of 

noises from the images are one of the elementary idea of 

image processing. The preliminary spot of noise gets 

infected in to an image takes place all through the stages 

of memory allocation, transmission of an image and 

mainly in the acquirement of the image. Denoising images 

are an apt fitting apprehension instigated in various 

image processing schemas. This paper depicts the diverse 

methodologies for noise denoising and deblurring. It also 

helps to find the closest algorithm that can be used to find 

the most unfailing estimation of the creative image data 

by giving its degraded version.  

Keywords : 

Image Degradation, Image Deblurring, Noise 

Removal, Image Restoration 

I. INTRODUCTION 

 

Digital images play a noteworthy task in 

doing research. Technologies such as environmental 

information systems as well as it is the most essential 

part in the meadow of medical science such as 

ultrasound imaging, X-ray imaging, computer 

tomography and MRI. A very huge segment of digital 

image processing contains image restoration. Image 

restoration is a method of elimination or decline of 

deprivation that are incurred through the capturing of 

image. Degradation comes from smudge as well as 

noise due to the electronic and photometric resources.  

Blurring is the form of bandwidth lessening of 

images caused by deficient image pattern methods such 

as relative movement wedged between the device or 

gadget used to capture the image and the work of 

fiction beside an visual projection to facilitate the spot 

that is out of the focal point. Researchers focus on the 

representation of removing the blurring continually 

from the time when the image processing work gets 

started. Repairing the blurred and the noisy part that is 

the modification of images centred on the re-

establishment of original images from the blurred one. 

Image blur is a common artifact.  The application of 

digital image processing is hard-hitting. The pre 

processing and modification of the entire image is 

needed for enrichment. The concept for removing the 

blurs are needed to weaken blotch mass from the 

captured image. In dealing with the current dynamic 

real-time images it is not so easy to make out and 

categorize the reasons for blurring. Blurred image and 

noisy images are represented in the below images. 

 

    

Noise is also an unwanted indication that 

interferes with the original signal and corrupts the 

visual eminence of a digital image. Denoising is one of 

the main sections and also a main component of a de-

blurring system. The main sources of noise are flawed 

sensing devices, problem with data acquirement 

progression, intrusion phenomena, diffusion and 

compression [1]. Image denoising forms the pre-

processing step in the pasture of photography, 

investigation, technology and medical science. Images 

that were degraded, wants to be restored for additional 

processing. Image denoising still ruins as a challenge 

for researchers because noise removal establishes  
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artifacts and causes blurring [2]. Along with 

blur effects, noises also damage the captured image. 

This paper proposes the techniques and methods that 

can be used to deblur and denoise images.  

 

II. BLURRING SYSTEMS 

 

Blur is a type of lessening the sourness of an 

image due to the scratched depiction process. While 

scanning an image or reading the data of images 

through sensors a range of causes arises for bringing 

the image quality degradation.  Very far distant capture 

of images will be one of the cause of blurred image due 

to the sensor capture device shakes. Once the imagery 

descriptions are restricted and limited by a receiving 

device like camera the cause of blur is too high in 

temperature. Yet another explanation of degrading the 

quality of image is image diffusion which gives the 

transmission flow of the image. So it is very 

complicated to avoid indistinctness of image in such 

environment and it will surely degrade the quality of 

the image [3]. There are many blurring techniques 

available for further processing of images. 

 

2.1 Average Blur:  

This variety of haze can be elongated in 

straight and also in straight up locations. It is probable 

to position it by circular averaging in which whose 

radius is defined by the representation „R‟ where it is 

the square root of the sum of both the horizontal which 

is straight and vertical blur which is the up down 

pathway representation. [4].  

2.2 Motion Blur:  

Shift blur is used barely while there is a 

readily available edge by an object as well as all the 

way through the gadget which is used to capture the 

icon through coverage time. This is implemented 

mainly when there is a due to totting up up of 

withdrawal in a fastidious alleyway. The image can be 

rotated in any side angles from 0 degree to almost three 

sixty degrees. Mainly this type is used for framed 

sequences or animated video choreographies. 

 

 

2.3 Gaussian Blur:  

Gaussian blur effect is used to decrease the 

upshot of noise in image. It is based on a bell fashioned 

curve in which a precise number of pixels are 

amalgamated incrementally.  

2.4 Out of Focus: 

When there is a two dimensional than that 

usage of illustration level surface and if the camera 

descriptions are only set up with a three dimensional 

view of capturing at that time only a few segments of 

sight will be captures and motioned in particular focal 

point. The saturation point of de focus always nearly 

depends on the important crucial point or piece in 

addition to that it also depends on the lens of an 

aperture figure.  

 

III.  DEBLURRING TECHNIQUES 

 

Deblurring is fundamentally the elimination 

or the reduction of smudge at hand in the distorted 

image. When long revelation is there amongst camera 

all along with an object while clicking an image and 

when an object is moving image blurness can occur. 

Some performers also consider that by adding up blur 

to an image improves the aesthetics of an image.  

 
3.1 Directly contrary:  

It is the quick and simplest move towards 

getting a clear image by working on the task of 

restoration of an image. Imagine, at the preliminary 

stage preservative noise is insignificant. If additive 

noise is zero or very minute then crisis come up at 

meticulous plane or point if it is zero. In this system no 

converse filtering is practically applied at that 

particular region [5].  

3.2 Weiner Filtering with blur removal:  

This proposal is worn for restoring the 

illustration in authenticity of clamour and blotch 

Weiner filter is a non blind modus operandi projected 

to the reinstallation of the blurred portrait. Solidity is 

also done to exterminate the noise present or added up 

with the image. Weiner filter input is a blurred image 

which is degraded by the additive noise. The output is 

the product of g with the sum up of g with n, f is 

identified as a filter used, n is branded as noise which 

is added and g is the source.  
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3.3 Regularized Filtering:  

This process is used when smaller quantity of 

information is readily available about the chemical 

addition clamour. Weiner filter and this sequential 

filtering system in the same way manufacture the 

related marks [4].  

3.4 Lucy Richardson Process:  

This method is an iterative course of 

accomplishment considered for getting better a 

embryonic picture which is tarnished by a 

acknowledged function. It is Bayesian Iterative method 

of renovation [5]. The image which is reestablished is 

self-motivated in divergence to minuscule mix-ups [6].  

 

3.5. Blur along with noise  

This chainy progression is always adapted as 

a two step progression. Primary step is to use both the 

images with blur and noise. Second to make out an 

outstanding artifact those come out as forged signals. 

The upcoming process is working with the left over 

artifacts which are in attendance in the non-sharp 

images are undeveloped by expand inhibited 

deconvolution practice. Benefit of this process is that it 

will use images and bring into being a high superiority 

renovate image as a result [7]. 

IV. DENOISING TECHNIQUES 

 

A range of denoising performance has been 

projected so far and their submission depends ahead 

the category of image and noise present in attendance 

to the image. Image denoising is classified in two 

groupings:  

4. 1. Spatial domain filtering  

This is the customary way to eliminate the 

noise from the digital images to make use of the spatial 

filters. Spatial domain filtering is promptly classified 

into linear and non-linear filters [8].  

4.1 Linear Filters: 

Linear filters are most favourable for Gaussian 

noise. These strains are likely to have blurred 

sharp edges with destroyed lines. It also 

consists of all the sunny details of image. It 

includes Mean and Wiener filter [8]. 

a. Mean Filter  

This strain acts on an image by smoothing it. 

It diminishes the concentration disparity between the 

nearby pixels. Mean filter is nothing just a simple 

sliding window spatial filter that swap the centre value 

of the window with the average values of its all 

neighbouring pixels values including itself. It is 

executed with the convolution mask, which provides 

the results that is weighted sum of vales of a pixel and 

its neighbors. It is also called linear filter. The mask or 

kernel is square. Often 3×3 mask is used. If the 

coefficient of the mask sum is up to one, then the 

average brightness of the image is not changed. If the 

coefficient amount is set to zero, middling brightness is 

lost, and it precedes a dark image.  

 

 

 

 

 

 

 

 

 

 

 

b. Weiner Filter [8] 

Weiner filter dispensation system 

requirements are the data as regards the spectrum of 

noise signals and it works very much well iff one and 

only inventive signal is parallel. This type f filtering 

method trimmings are spatial downy and its depiction 

have power over preferring window size. H (u, v) is the 

deprivation function and H (u, v)* is its conjugate 

intricate. G (u, v) is the corrupted image. The two 

Functions Sf(u, v) and Sn(u, v) are the power spectra 

of original image and the noisy image. Wiener Filter 

presumes noise and power spectra of object a priori. 

 
 

4.1.2 Non- Linear  

With the non-linear filter, noise is separated 

lacking any challenges to plainly recognize it. These 

non sequential spatial filters make the most of a low 

pass filter with the conjecture and supposition that 

noise reside in the area of very high frequency 

spectrum. These special types of filters take away the 

noise to reasonable amount but at the cost of blurring 

the images which in twist makes the limits in the 

portrait invisible.  

 

 Median Filter  

Median filter follow the affecting window standard and 

uses 3×3, 5×5 or 7×7 window. The median of window 

is considered and the middle pixel value of the window 

is replaced with that significance.  

4.2. Transform domain filtering  

The convert domain filtering can be 

subdivided into statistics adaptive and non-adaptive 

filters. Renovate domain generally includes wavelet 

based filtering procedures. 
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4.2.1 Wavelet Transform  

Wavelet change is a mathematical purpose 

that analyzes the data according to extent or decision. 

Noise reduction by means of wavelets is achieved by 

first decaying the noisy image into wavelet coefficients 

i.e. estimation and detail coefficients. Then, by 

selecting a suitable thresholding value the element 

coefficients are personalized based on the thresholding 

function. Ultimately, the renovated image is get hold of 

by applying the contrary wavelet transform on 

modified coefficients. The basic course of actions for 

all thresholding method is  

 Calculate DWT if the Image.  

 Threshold the wavelet components.  

 Compute IDWT to obtain denoised 

estimate.  

There are two thresholding functions frequently used 

i.e. Hard Threshold, Pan et al. [9], 

 

V. PERFORMANCE ANALYSIS ON BLUR TYPES 

The following performance analysis projects 

the filtering methods and the types of blurring 

methods[10] 

 

 Gaussian blur mechanism can be used with 

many types of filtering methods like weiner filter, lucy-

richardson filter, regularized filter, blind deconvolution 

Filter, neural networks,  outliers and blurred with noisy 

image pairs. For weiner the performance is bad and for 

other filters these types of Gaussian blur is efficient to 

use. Blind deconvolution filter can be also 

implemented with motion blur to give efficient results. 

Neural networks can also give very very efficient and 

effective results with out-of focus blurs. Motion 

density method can produce effective and most 

efficient results when used with motion blur type. 

Methods name  Types of blur  Performance  

Weiner  

Gaussian blur 

 

Bad   

Lucy-Richardson   

 

Efficient  
Regularized filter  

Handling outliers 

Blurred with Noisy 

image 

Blind deconvolution 

Filter 

Gaussian and 

Motion  

Efficient  

Neural network  Gaussian  

Out-of-focus  

Very 

Efficient  

Motion density  Motion  Efficient  

 

 
 

VI. SPECIAL SCRUTINY OF ACTIVE 

TECHNIQUES [11-18] 

Document  Procedure  Profit  

Non 

standardized 

homogenous  

deblurring for 

traumatized 

shaken images 

in the year 

2010 

A non identical or 

a spatially 

unpredictable blur  

can be used 

This is capable 

to take 

possession of 

disfigure in a 

representation 

which may be 

the starting 

point of camera 

activity. It can 

be capable of 

surrender into 

earlier or prior 

de-blurring 

mechanisms 

from beginning 

to end with 

some tiny 

alterations and 

adjustments 

In the year 

2011 signal 

regularization 

for matting 

movement 

blurred 

objects was 

identified 

Standardized 

practice was used 

to comprise the 

neighbouring shift 

moderation which 

limits all the 

prejudice figures. 

One 

dimensional 

shift of the 

warped article 

was changed 

into the matting 

evolution to 

return to normal 

state.  

Non reference 

Image Quality 

Excellence 

Assessment  

in Spatial 

sphere of 

influence was 

investigated in 

2012 

NR and IQA 

Assessments were 

used  

Descriptions 

used second-

hand are for 

distortion 

identifications.  

Execution of 

blurred Image 

Blind  

Algorithm in 

the year 2013 

Use of Canny 

edge detector 

process 

Restore existing 

original form of 

a real fine image 

out of shadowy 

representation.  
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In 2014 the 

blurred region 

detection and 

segmentation 

was initiated 

where images 

are divided 

into segments 

or groups 

Three approach 

misrepresentation 

acknowledgment 

development 

which subdivide a 

figure into non-

blur as well 

acquire a coarse-

to-fine technique  

Blur type 

tagging is 

transmitted out 

just on the 

blurred quarter 

which 

comprises all 

prospective 

threat that 

smooth the 

progress of 

mistaken 

erroneous blur 

area gratitude 

that will affect 

the different 

blur type 

cataloguing.  

Efficient, 

proficient and 

resourceful  

exposure 

revealing 

algorithm was 

coded in the 

year 2015 for 

copy and also 

move 

falsification  

Process was used 

for identifying the 

copy as well as 

move threat of 

data  

This particular 

performance 

was proficient 

enough to make 

out a mixture of 

illustrations of 

copy move 

mechanisms 

smooth behind 

management of 

images 

imprecise with 

compression, 

blurring, and 

alteration of 

hue, saturation 

and also 

brightness of 

images.  

 

VII. CONCLUSION 

 

A number of processes have been urbanized 

by various researchers for representation of deblurring 

or image re-establishment. Till now, image deblurring 

is a demanding subject. By analyzing a mixture of 

methods, a conclusion arises that the group of Non-

blind methods, wiener filter give worst routine, LR 

method is good, Blind deconvolution method is gives 

superlative result in similarity with non-blind 

techniques. A two step procedure can be opted in this 

proposed procedure. Segments and clusters of images 

are converted to forefront and backdrop 

representations. Calculating the parameters needed for 

remodifying the altered regions or segments. Future 

scope is to plan and implement a special crossbreed 

procedure that comes out with result which is a 

combination of both blurring and denoising techniques. 
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ABSTRACT--Object recognition, detection and tracking of 

moving objects play a vital role in digital image processing. 

Objects needs to be recognized at any stage, irrespective of 

their size, shape, color, dynamic background, cluttered 

environment, occlusion, optical flow and with fast moving 

objects. Humans recognize a huge number of objects in images 

with little effort, even when the image of the objects may vary 

in different viewpoints, in many different sizes / scale or even 

when they are translated or rotated. Objects can even be 

recognized when they are partially obstructed from view. This 

task is still a challenge in computer vision. This paper proposes 

a novel approach of detecting objects based on spatial-temporal 

domain despite these challenging issues. Experimental results 

reveals the effectiveness of the proposed system.  

Keywords: object detection, tracking, spatial-temporal 

domain.  

  

I. INTRODUCTION  

Object recognition in computer vision is the task 

of finding a given object in an image or video sequence. It 

is a fundamental vision problem. Recognition remains 

challenging in large part due to the significant variations 

exhibited by real-world images. Reliable object 

recognition algorithms must fulfill requirements like 

Reliability, Speed and Automation. There are number of 

techniques available for object recognition for computer 

vision. Object recognition algorithms need to be "trained" 

using digital images. A large number of images must be 

gathered in order to correctly classify new objects. 

Research in object recognition is increasingly concerned 

with the ability to recognize generic classes of objects 

rather than just specific instances. Numerous methods for 

object recognition have been developed over the last 

decades.  

The learning module’s input is an image, its output 

is a label, for either the class of the object in the image (is 

it a cat?) or its individual identity (is it my friend’s face?). 

Learning module can be described as a binary classifier 

that gives an output of either “yes” or “no”. The learning 

module is trained with a set of examples, which are a set 

of input–output pairs, that is, images previously labeled.  

In general, moving objects have multiscale 

characteristics in both spatial and temporal domains. In the  
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spatial domain, objects differ in size while in temporal 

domain they differ in moving speed, which   means each 

object has an optimum temporal-spatial detection window. 

Here we have formalized the detection of moving objects 

as   the problem of searching in the temporal-spatial domain 

for multiple distinct optimum subspaces where significant 

evidence for motion exists. Such subspaces that differ in 

scale determine the positions in the temporalspatial 

domain, moving traces, and other such features of moving 

objects. Then a criterion for a measurement of motion 

salience is provided, and a fast recursive algorithm called 

“octree decomposition of the temporal-spatial domain” is 

proposed. The proposed method can detect and track the 

objects simultaneously, greatly reducing the incidence of 

false alarms and miss detection rate.  

  

II. SPATIAL-TEMPORAL FEATURE EXTRACTION  

One important task in moving object classification 

is feature extraction. These features can be divided into the 

two categories of static features and spatio-temporal 

features. There are two main categories of static features: 

texture- and gradient-based descriptors. The texture 

descriptor includes the wavelets-based feature and the local 

binary pattern (LBP) that finds a histogram of the labels 

assigned to each pixel considering its neighboring pixels, 

among others. The gradient-based descriptor employs 

derivative masks to obtain gradients of each pixel based on 

which local features are extracted. One popular descriptor 

is the histograms of oriented gradients (HOG), which finds 

histograms on the orientation of the gradients with 

weighted votes from the accumulated magnitudes of the 

gradients. Another popular descriptor is the scale-invariant 

feature transform (SIFT). To take advantage of the 

characteristics of each static feature descriptor, a 

combination of different descriptors has been proposed to 

improve object detection/classification performance. The 

combination of HOG with local receptive fields or LBP has 

been proposed. The combination of local shape features and 

HOG in a wavelet-transformed space can also be used. 

Static features are extracted from the object appearance in 

a single frame. They do not make use of the important clue 
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of motion information for the classification of moving 

objects. For example, the appearances of a person riding a 

motorcycle and a bicycle are similar, but the movement of 

the legs provides an important distinguishing clue. To 

extract the movement information, several motion 

descriptors have been proposed, such as techniques based 

on intensity differences over time and optical flows. For 

optical flow-based descriptors, the motion boundary 

histograms (MBH) descriptor, which separately finds 

orientation histograms from the gradients of horizontal and 

vertical optical flow components, was proposed in [11]. In 

contrast to MBH, which finds histograms based on the 

spatial derivative displacement of flows, the internal 

motion histograms (IMH) descriptor, which finds 

histograms based on the direction of flow differences, was 

also proposed to capture internal or relative motions [11]. 

In recent years, the histograms of optical flows (HOF) 

descriptor has emerged as a popular motion descriptor and 

has been used in human action classifications [12], [13]. 

HOF uses the magnitudes and orientations of optical flows 

in consecutive frames as weighted votes in local oriented 

histograms. A three- dimensional cube is formed and 

partitioned into several spatio-temporal blocks to find these 

local histograms. A similar idea is used in the histograms 

of oriented optical flows (HOOF) descriptor. HOOF uses 

the concatenation of histograms of optical flows found in 

successive frames as a motion descriptor. When an object 

is stationary, using the motion information alone is likely 

to cause problems. Therefore, the motion descriptor is 

usually combined with static appearance features such as 

HOG for object detection/classification. Such a 

combination improves system performance at the cost of 

increasing feature dimension and computational loads.  

Steps performed for Motion-object detection by 

Octree decomposition in the spatial-temporal domain.  

Step:1 Input video sequence Step:2 Set 

timeline for analysis Step: 3 Set the 

initial interval of frame.   

Step: 4 For moving patterns, perform quick 

registration.  

Step: 5 Generalize the semi-movement salience 

measurement image.\  

Step: 6 Localize the subparts.  

Step: 7 Identify ROI. For each ROI, perform motion 

estimation along time axis and calculate motion salience 

using spatial features.  

Step: 8 Locate the objects in each image frame and 

extract feature vector based on the ROI.  

  

III. BACKGROUND SUBTRACTION ALGORITHMS  

Although different, most BS techniques share a 

common denominator: they make the assumption that the 

observed video sequence I is made of a static background B 

in front of which moving objects are observed. With the 

assumption that every moving object is made of a color (or a 

color distribution) different from the one observed in B, 

numerous BS methods can be summarized by the  

following formula:-  

      
     (1)  

Where T is a threshold, Xt is the motion label field 

at time t (also called motion mask), d is the distance between 

Is,t, the color at time t and pixel s, and Bs, the background 

model at pixel s. The main difference between several BS 

methods is how B is modeled and which distance metric d 

they use. In the following subsection, various BS techniques 

are presented as well as their respective distance measure.  

  

IV. BASIC MOTION DETECTION  

The easiest way to model the background B is 

through a single grayscale/color image void of moving 

objects. This image can be a picture taken in absence of 

motion or estimated via a temporal median filter. In order to 

cope with illumination changes and background 

modifications, it can be iteratively updated as follows:  

Bs,t+1 = (1- α) Bs,t + α . Is,t  (2) where α is a constant whose value 

ranges between 0 and 1. With this simple background model, 

pixels corresponding to foreground moving objects can be 

detected by thresholding any of those distance functions:  

 d0 = |Is,t − Bs,t|          (3)  

d1 = |IRs,t − BRs,t| + |IGs,t − BGs,t| + |IBs,t − BBs,t|   

        (4)  

d2 = (IRs,t − BRs,t)2 + (IGs,t − BGs,t)2+ (IBs,t − BBs,t)2    

        (5)  

d∞ = max{|IRs,t − BRs,t|, |IGs,t − BGs,t|,|IBs,t − BBs,t|}   

        (6)  

where R,G and B stand for the red, green and blue 

channels and d0 is a measure operating on grayscale images. 

Note that it is also possible to use the previous frame It−1 as 

background image B. With this configuration though, motion 

detection becomes an inter-frame change detection process 

which is robust to illumination changes but suffers from a 

severe aperture problem since only parts of the moving 

objects are detected.  

  

V. NOISE CANCELLATION AND OBJECT 

SEPARATION  

The binary object images after background 

subtraction based on the GMM often have the discrete noises 

and holes in the object region, therefore the proposed system 

uses mathematical morphological processing operations 

such as erosion and dilation to remove the isolated noise and 

fill the hole in the object region. Object separation is 
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performed in the proposed system after moving object 

extraction.   

  

VI. OBJECT TRACKING  

Object tracking is a pre-requisite for the important 

applications of computer vision. To detect and track people 

in a video sequence, group the pixels that represent 

individual people together and calculate the appropriate 

bounding box for each person. Tracked objects are labeled 

with numbers and surrounded by bounding box.           

In the proposed system, to form bounding box, we 

need four points, starting position (x,y), length and breadth. 

The algorithm to create bounding box is as follows.  

1. Let StX and StY be the Minimum value of row and 

column minus 0.5 gives starting position(x,y) 

respectively.  

2. Bdth=Max(col)-Min(col)+1;  

3. Ln=Max(row)-min(row)+1;  

4. Boundingbox BB=[StX StY Bdth Ln];  

5. Display(BB);  

   

VII. EXPERIMENTAL RESULTS  

  

We have implemented experiments on 8 test 

sequences from 168VJ Clips Dataset. Results are given in 

Table 1.  

The estimation of this algorithm is made by the calculation 

of the rate of good detections moving object (GDR) using 

the following formula. BDR: Bad Detection Ratio.     (7)  

GDR = Number of detected moving object / Total moving 

object   (8)  
Table 1 Quantitative analysis of our proposed system  

Video 

stream  

Moving 

object  

Detection  GDR (%)  BDR (%)  

Video 1  15  13  86.6  13.4  

Video 2  3  3  100  0  

Video 3  15  14  93.3  6.7  

Video 4  98  95  96.4  3.6  

Video 5  20  19  95  5  

Video 6  9  8  89  11  

Video 7  41  39  95.1  4.9  

Video 8  4  4  100  0  

BDR = 100- GDR      (9)  

As a result of the analysis phase, we have obtained a rate of 

recognition favorable to the moving object detection. Our 

new approach improves to measurements of the detection of 

the system in the presence of the occlusion’s problem. It 

betters the results between 86 % up to 100 % of detection 

ratio (GDR).  

VIII. CONCLUSION  

Today video surveillance system is used in many 

sites for human detection and identification. In this paper, we 

used the spatial-temporal feature extraction method of 

detecting motion objects. The detected objects are tracked 

using bounding boxes. Experimental results shows the 

effectiveness of the method in detecting and tracking motion 

objects. In the future works, the scope of present work can 

be extended to develop a simple model to detect and handle 

occlusion in infrared videos.  
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Abstract--Segmentation of moving objects from 

dynamic background conditions play an important role 

in visual surveillance system. An object moving in a 

particular boundary needs to be detected and tracked 

for several reasons. Though many existing works 

addresses these issues effectively, there is still a need to 

develop more optimized algorithm for segmenting 

objects in dynamic background conditions. As a way of 

addressing these issues, a new algorithm for object 

segmentation in the presence of challenging dynamic 

background conditions is presented in this paper. This 

work presents a combined framework of segmenting 

objects based on active contour and color recognizing 

model with a set of fuzzy aggregated multifeature 

similarity measures model.   

Keywords: Color detection, Image tracking, Active Contour 

Model, ACM, statistical local texture  features, model 

feature vectors, model level fuzzy similarity, neighborhood 

supported model initialization. 

 

I. INTRODUCTION 

Image processing is a rapid growing 

research area. The applications of image processing 

methods requires quantitative and qualitative analysis 

of the effective methods suitable for the various 

circumstances. Segmentation of objects is an 

essential step in image processing. Different methods 

are available to segment an object from the reference 

background.   An object recognition and tracking 

system, here known as SRCCA (Software de 

Reconhecimento de Cor e Contorno Ativo or Active 

Contour and Color Recognizing Software) by using 

color recognition in the HSV color space and active 

contour models (ACM) developed in [1] has a greater 

potential for applications involving the tracking of 

moving targets, with processing time and 

convergence-suited to real-time operation and 

robustness to interference intrinsic to the scenarios 

and environments.. However, changes in the 

luminance or in the saturation of the colors also not 

committed to the system due to the intrinsic 

characteristics of the color space HSV.  

A set of fuzzy aggregated multifeature 

similarity measures applied on multiple models 

corresponding to multimodal backgrounds. Advanced 

Fuzzy Aggregation based Background Subtraction 

(AFABS) developed in [2], integrates multi-feature 

multi-model with neighborhood assisted initialization 

into a model level fuzzy aggregation framework, 

where each pixel is associated with weighted feature 

vectors, composed of intensity (I) and statistical 

texture (ST). The algorithm is enriched with a 

neighborhood-supported model initialization strategy 

for faster convergence. A model level fuzzy 

aggregation measure driven background model 

maintenance ensures more robustness. Similarity 

functions are evaluated between the corresponding 

elements of the current feature vector and the model 

feature vectors. Concepts from Sugeno and Choquet 

integrals are incorporated in our algorithm to 

compute fuzzy similarities from the ordered 

similarity function values for each model. Model 

updating and the foreground/background 

classification decision is based on the set of fuzzy 

integrals.  

 

II. RELATED WORKS 

The history of video-based object detection 

starts from detection of moving objects in videos 

captured by a stationary camera. Jain and Nagel [2] 

proposed the frame difference scheme to detect a 

foreground object. Wren et al. [3] proposed the use of 

a Gaussian model, Stauffer and Grimson [4] 

proposed a GMM-based approach, and Elgammal et 

al. [5] applied kernel density estimation for 

background modeling. Unfortunately, the above 

methods cannot serve well for scenarios in which the 

camera is moving (even with nominal motion). 

Recent researchers focus more on foreground object 

detection in videos captured by freely moving 

cameras.  

In [6], Sheikh and Shah proposed to build 

foreground and background models using a joint 
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representation of pixel color and spatial structures 

between them. In [1], Patwardhan et al. decomposed 

a scene and used maximum-likelihood estimation to 

assign pixels into layers. From their experimental 

results, only moving foreground objects with the 

average velocity up to 12–15 pixels per frame can be 

detected. As a result, their approach is only capable 

of handling videos captured by a camera with mild 

camera motions. In this paper, we address automatic 

video foreground object detection problems under 

arbitrary camera motion (e.g., panning, tilting, 

zooming, and translation). Prior methods focusing on 

this type of problem can be classified into two 

categories. The first category (e.g., Meng and 

Chang’s method [7]) is to detect moving foreground 

object as the outliers, and thus to estimate the global 

motion of the camera [8]. Irani and Anandan [9] 

proposed a parametric estimation method for 

detecting the moving objects, and Wang et al. [10] 

also approached this problem in a similar setting. 

 

III. PROPOSED SYSTEM MODEL 

The segmentation method is based on an 

online multilayer background modeling technique 

known as Multi-background registration (MBReg). 

The key concept in this algorithm is the fact that it 

models the background with N layers of background 

images instead of a single background layer. For each 

pixel position, the corresponding pixel in each layer 

of the background image represents one possible 

background pixel value. As shown in Fig.1. , the 

background model is established and maintained in 

the MBReg and background update and release 

blocks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
Figure 1. Multi background registration 

 

 

 

3.1 The color detection in HSV 

Digital video cameras often have the capture 

data in the format of YCbCr, a pattern that is widely-

adopted for to be able to ensure the highest quality 

for the storage of data of luminance, in comparison 

with the data of chrominance. However, despite the 

YCbCr to be a color space appropriate to the capture 

and storage of images, if compared to other formats 

available, it is shown to be less suitable for color 

processing [13]. 

3.2 Filtering and selection of objects 

The bit array generated by the converter 

color displays noises from objects with similar colors 

to the colors of the target of the trace. Become 

necessary, therefore, screens that may provide the 

tracked object to be the target desired. The first filter 

applied on the bit-map is a filter morphological, 

which performs the operations of dilation and 

erosion. The operation of erosion eliminates small 

white regions in the map, considered a noise. The 

expansion eliminates the small black regions within 

the white regions, reducing the noise the internal of 

the objects identified. 

The Fig. 2, illustrates the operation of erosion. 

 
Figure.2 The operation of erosion on an image 

The coefficients that establish the weight of 

that average are defined by the relation of the 

gaussian-established as equation (1) mentioned 

below. 

 (     )  
 

    
 
     

   
   

 (1) 

where x and y are the coordinates within the window 

of the filter, and  is a value of variance. The larger 

the window of the filter, the greater is its ability to 

reduce the noise present in the image. By applying 

the filter to a window of 3x3 can eliminate more 

noise than the filter of the simple average using a 

window of the same dimension, while maintaining a 

greater integrity of the details. 

3.3 Segmentation of objects 

Among the several available techniques, the 

targeting of objects in an image can be performed by 

means of the models contour active (ACM). In this 

method, the object is tracked from lines to splines 

that seek, by means of iterations, the regions of 

lowest energy along the contour of the object. These 
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splines are also called snakes (snakes) because of 

your behavior "trembling" while the suit the regions 

of low energy [1]. 

 

       ∫ (    ( ( ))        ( ( ))  
 

 

      ( ( )))   (2) 

 

the energy of the image is calculated as the weighted 

sum of the three tranches denominated energy of line, 

edge and termination 

                                        

 (3) 

3.4 Advanced Fuzzy Aggregation-Based Method of 

Segmentation of Objects 

Multi-feature based background subtraction 

techniques require efficient fusion of the information 

contributed by the individual features. Information 

fusion is the process of combining these features into 

a single datum and the fusion is achieved through 

aggregation operators, which are mathematical 

functions. 

3.5 Computation of Feature Vector 

For every frame of the video sequence and 

for every pixel, we compute a feature vector, which 

comprises of four elements – the intensity (I ) and 

three local ST features, namely, mean, local 

homogeneity, and energy, derived from the co-

occurrence matrix, computed over a neighborhood 

region R of size M × N, centered at that pixel. The ST 

features — local homogeneity (L), energy (E), and 

the x-directional mean (Mx ) — are calculated using 

normalized symmetric co-occurrence matrix as 

follows: 

 

  (4) 

  (5) 

  (6) 

 

where, c(i, j )’s are the elements of the normalized 

symmetric co-occurrence matrix. A feature vector X 

with a set of four features (I , L, E, Mx ) is formed for 

each pixel. 

X = [I L E Mx]  (7) 

3.6 Model Level Fuzzy Aggregation of Features 

For every pixel, a set of feature vectors is 

maintained as models and each is compared with the 

feature vector computed at that pixel in the current 

frame. The similarity values obtained for such 

element by element comparisons for each model are 

ordered and then the fuzzy integrals are computed on 

these ordered similarities using the membership 

values of the features. In this subsection, we present 

the definitions of the fuzzy measures and the fuzzy 

integrals, which would be necessary for a proper 

understanding of our algorithm. 

Let X= _x1, x2, . . . , xn_ be the finite 

feature set and B be the Borel field of X. μ(xi ) ∈ (0, 

1) be the importance given to the feature xi . 

3.7 Advanced Fuzzy Aggregation Based Background 

Subtraction (AFABS) 

In AFABS, each pixel is modeled with a 

feature vector, composed of intensity and ST 

features, a combination of pixel and region-based 

features, to inherit the advantages of both types of 

features. By giving an importance value to each 

feature and fusing those by a fuzzy integral, 

correlations or interactions between the features can 

be considered. In this approach, multiple models are 

constructed for each pixel, where the models are 

initialized with neighborhood support, thereby 

achieving faster convergence of the background 

model to the background variations. Model level 

fuzzy similarity, calculated between each model and 

the current by the fuzzy integral, represents the 

amount of matching between those, and the model is 

updated accordingly. The schematic diagram of the 

proposed approach is shown in Fig. 1. The algorithm 

consists of five steps — model initialization, 

background models selection, fuzzy integral 

calculation for all the models, background model 

updating, and the foreground detection. The last 

subsection deals with the optimization of the 

parameter   values used in the proposed algorithm. 

 

Algorithm 1 AFABS 

Step: 1 for each pixel at t=0, initialize r models and 

initialize model weights to the same values 

for t>0 to the end of  sequence do 

 For each pixel do 

Step -2 form a feature vector X 

Step -3 normalize the models weights 

Step -4 select top b high weighted models 

Step -5 evaluate the similarity function for each 

model with X 

Step -6 evaluate the fuzzy ntegral set (F1,….Fi) 

Step -7 [val,s]=max(F1,….Fi)  

Step -8 if(val<Ti) do 

a. Pixel label=foreground 

b. Update the model using case-1 

Else do case-2 

c. If (s>b) pixel label=foreground 

d. Else pixel label=background 
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e. Update the matched model 

f. Update models weights 

end 

end 

3.8 Model Updating 

The model of the pixels should be updated 

in order to cope up with the changes that have taken 

place in the background, as follows: 

 Case-1: If the max(F1, . . . , Fr) < TP, the current 

feature vector replaces the model feature vector 

having the lowest weight. 

Case-2: If the max(F1, ・ ・ ・ , Fr ) ≥ TP, the best 

matching model that is the model feature vector 

having the maximum integral value is updated with 

the current feature vector. 

 

IV. CONCLUSION AND FUTURE WORK 

 

This work presented a new way of 

integration between techniques of recognition of 

colors and active contour models ACMs with 

Advanced Fuzzy Aggregation based Background 

Subtraction (AFABS) for the tracking of objects, 

usually used separately and in different applications. 

The final product developed, could be run on 

computers of average size, allowing accessibility and 

low cost. Their versatility in the recognition of 

colors, by means of the adjustment of parameters by 

the user, causes the system to be suitable for the 

tracking of moving targets of any colors, in varied 

scenarios. Qualitative and quantitative experiments 

are carried out to show the effectiveness of this 

combined approach in handling various challenging 

situations by a hybrid approach. Future work on this 

research work should address improved performance 

on heavily dynamic background situations.  
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Abstract--This research concentrates on indexing the enormous 

legal documents to the aid of Tech-Savvy lawyers. Why corporate 

lawyers are ready for technological innovation? All the budding 

lawyers are moving towards technology or in other words Tech-

Savvy. Undeniably, technology has revolutionized the business 

world, rapidly changing and expanding in every field imaginable. 

When it comes to the legal services industry, technological 

innovation is no exception. Technological innovation as a means 

of creating more efficiency has been steadily emerging across 

many areas of the law. The indexing process takes a group of 

document files and produces a new index. Document clustering is 

one of the imperative techniques for organizing documents in an 

unsupervised manner. So that, in this paper focus an automatic 

indexing method for providing an indexing in an alphabetical 

order from a enormous legal documents in clock structure to the 

aid of Tech-Savvy lawyers. 

 
KEYWORDS: SSARC, PDDP, SLIA, TFIDF, LSI, NLU, HTML 

 

I. INTRODUCTION 

 Over ten years later, if a question arise on most likely 

change agent in the legal market, technological innovation was 

chosen by nearly 50% of the law firm leaders. On proceedings 

side, up-to-date innovation has been focused that is in case of 

eDiscovery tools and software, while reviewing emails and 

other digital records, time and cost savings were enabled. But 

when it comes to transactional work, the level of innovation 

has not been evenly distributed. The reason is that the binary 

analysis was obtained with the databases of email, coding 

responsive or non-responsive documents during the advance 

with eDiscovery verses due diligence. Based on the coding of 

document division by lawyer, Artificial Intelligence (AI) tools 

can be learnt and is applied to the remaining contents in that 

document. Corporate framework wind their way throughout a 

contract to be extracted and summarized for a vast number of 

highly varied documents due to its attentiveness, complex 

provisions. 

II. INDEXING 

 Automatically full-text index[5] is created and for 

every document in a database, computer software ready every 

word. An inverted index of words was created with their 

locations in the database. With any words, the database is 

searched by the end-users where the computer finds every 

match between the search terms and the text of the documents. 

The document is located by the full-text searching and the 

users finds a high number of irrelevant items when users are 

not exactly sure what they need. Large amount of time 

retrieving documents are identified with previous paper-based 

system in databases searches, photocopying the documents, 

delivering the copies to attorneys and legal assistants and 

refiling the originals. The clerks also spent considerable time 

searching for misfield originals. 

     

III. LEGAL BENEFITS 

Litigation protection, in a law suit, records need to be 

produced very quickly. For lawsuit, an indexing system is 

used to identify and retrieve documents to pay for itself. 

Response to Rule 26. In a federal lawsuit, parties are required 

by a new law to identify and produce relevant records within 

85 days of the beginning of the litigation. Also required a 

quick and accurate retrieval of records. Parties are not excused 

from acquiescence by the disorganization of records. To 

indexing system, new documents are added and all users 

accessed them immediately if documents are indexed and 

created. End-users can do their jobs better. 

               In this research work, we are sorting the civil case 

labels in alphabetical order by using spontaneous sorting clock 

method. This clock, collects all the legal documents from the 

web documents to sort and store the documents inside the 

clock division. Our clock‟s design is similar to the normal 

clock but using alphabets A to Z instead of the number 1 to 

12. These Legal learning represents knowledge as logical rules 

that ordering and performs reasoning on these rules to search 

for proofs in civil cases. Proofs can be compiled into more 

complex rules to solve problems with a small number of 

searches in the documents that they required. Figure 1 shows 

the Spontaneous Sorting Clock Method. 
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Figure 1 Spontaneous Sorting Clock Method 

 The sorting is based on the circular linked list in data 

structure in which each node is an alphabet present in the list 

and starting name of the legal documents the „Aa‟ is collected 

by the first node. The index of civil cases are noted in this 

linked list of an each node for space saving. The link is present 

at each index that holds the entire details of particular case.  

Partitioning document directive model 

 For cluster, each of the sorted document is voted so 

that the related data is ordered linked the list that has been 

assigned to continuous legal ruled data. In keyword extraction 

phase, based on cluster value a document analyses is obtained 

and is normalized on the sum of the weights of the chosen 

keywords. 

Assuming correlating each document to one cluster is 

too strong and to smooth this, voting is done by arranging the 

clusters in descending order and associate the document to the 

first three clusters in this ranking. Thus off-line preprocessing 

data generative model is closed in civil case which partition 

the collected whole document to different subareas.  

Hierarchal approach of document clustering 

 Hierarchical clustering (shown in figure 2) can 

further be classified as agglomerative or divisive. An 

agglomerative method starts with each document representing 

a single cluster. This is a bottom up approach to clustering. In 

divisive approach all observations start in one cluster and 

continue until each object is in a separate group. It is a top 

down approach to clustering.     

 

  

               

 

 

 

 

 

 

 

 

                

 

 
 

Figure 2 Clustering Diagram 
         PDDP[2] is hierarchical clustering algorithm for 

clustering documents. The output of clustering is hierarchy 

comprising of similar documents in a groups or cluster. The 

method is based on principal component analysis and returns a 

tree with nodes of clusters. Each cluster comprises of similar 

documents. The input documents are represented as a matrix. 

The vector space model of information retrieval is used for 

representing the input document corpus. The hierarchical 

clustering method[11] returns a binary tree in which each node 

is either a leaf node or further splits into child nodes. 

               It is an agglomerative method of hierarchical 

clustering. In this method the distance between two clusters is 

the distance between two closest data points in the two 

clusters. The drawback associated is that it is sensitive to noise 

and may result in chaining effect. It merges the two clusters in 

each step with the smallest minimum pair-wise distance. 

PDDP unsupervised learning 

 The PDDP algorithm[2] is an unsupervised top-down 

clustering algorithm that has been shown to be useful for 

exploring large datasets such as web-based text document. 

Preprocessing: Preprocessing is the initial step to clustering. It 

includes:  

 

 

-

document matrix.  

 Stop word elimination Stop words are words in a text 

document whose frequency is high but low semantic weight. 

Generally articles and prepositions fall in this category. Such 

words can be eliminated and is an essential step for large 

document corpus. Stemming It is the process that reduces the 

variant forms of a word to a common form, It is a process of 

linguistic normalization. Term document matrix One of the 

essential considerations in document clustering is the 

representation of documents in a form suitable for further 

processing or clustering process. It is required to encode the 

documents in some numeric form in order to apply 

computational methods. The solution is a term-document 

matrix. A vector space model solves the problem by 

representing text documents as a matrix. Clustering contact 

annotations based on personal issues on word comparison. To 

summarize the steps in the overall sorting clock, showing how 

the various methods just described are assembled into an 

overall sorting clock.  

Word pruning criteria 

 Some of the issues that had to be addressed in order 

to apply the methods chosen to the data were: scaling the data, 

selection of stop words to be removed from the data, the 

stopping test to be used, and the word pruning criterion. 

Ambiguity of natural language is overcome by the PDDP. 

 Context of the discourse permits to select most 

appropriate text and well-known lexical taxonomy is used to 

proceed this approach where its extension to deal with domain 

categories, as a      

background knowledge. Figure 3 shows the architecture for 

document analyze model. 
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Fig3 Document Analyze Model Architecture 

Algorithm states that entire set of documents are 

partitioned into two by its principle direction. These two 

partition is then again divided into two sub partitions by 

repeating same process recursively. The obtained result is 

arranged as “PDDP Tree”. Here the partition is in the form of 

a leaf node or forms two children with two sub partitions.  

 Frequency analyze model Document scaling 

 Definition of a node in the binary PDDP tree for a 

cluster with P documents. The root node contains all m 

documents, each lengthen. The data could be uncalled, scaled 

with a TFIDF (Term Frequency and Inverse Document 

Frequency) scaling. Hence, to obtain such synsets, we need to 

compute for each document the prevalent domain. Past 

experience with PDDP has shown that TFIDF scaling does not 

add much more accuracy than the simpler document length 

scaling. Thus, each domain takes as weight the sum of all the 

weights of synsets associated to it, which results in a ranking 

of domains by decreasing weight.  

 

IV. CLASSICAL VECTOR DOCUMENT PATTERN 

 Ranking algorithms based solely on the words are 

used for the retrieval of a classic information. With one 

dimension per term, a high-dimensional vector space is safe. 

In vector space, vector is defined as the document or query. 

Entries occurred are positive and entries of terms not 

occurring in the document key part of the personalization 

process which is based on the observed patterns, and resulting 

probabilities. Figure 4 shows the user interface. 

 

 
Figure 4 User interface 

 

 

V. IMPLEMENTATION OF SSARC ARCHITECTURE 

 The proposed system consists of several phases for 

detecting legal documents according to their keywords. They 

are preprocessing phase, Clustering legal documents using 

modified Principle Direction Divisive Clustering algorithm 

and creating the legal glossary using semantic lexicon 

induction algorithm. The working mechanism of proposed 

system is depicted in figure 1. The legal documents are 

collected manually from the web search engine and are stored 

in a local repository. Initializing the preprocessing to starts 

with performing first step to perform the mining     

 process in the data set. Stemming and stop words are the two 

types to perform the preprocessing. Stemming is performed 

first, removed the suffixes, likewise letter to produce the 

words in the general format. So then only, we can get the more 

relationships between the words. Stop words are performed 

second, removed all the meaningless words. After that to 

identify and determine all the distinctive word. Create the list 

of top frequency of the generating distinctive word from the 

documents. Clusters are formulated according to their term 

frequencies. 

VI. LITERATURE SURVEY 

 This research [Marie - Francine Moens, 2002] gives 

an overview of the problems of IR systems that search court 

decisions. Case Based Reasoning(CBR) system are especially 

useful to give a situation - dependent, interpretation of open 

textual concepts. Finally, it summarizes possible 

improvements for building retrieval systems of court 

decisions. CBR do not always reveal all the aspects of a case. 

Additional knowledge can be added to the case representations 

making them more suitable for reasoning and learning from it 

is new situations. Another problem is the assignment of the 

concept descriptors. When done manually, it remains as 

impossible task. When done automatically there is a problem 

that existing ontology does not provide enough contest to 

unambiguously assign the description to the texts. 

 This literature [Frantin Mozina et al., 2006] describes 

the applications of a new machine learning technique to a 

Input documents 

Clustering 

Spontaneous 

sorting clock 
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for providing judgements to civil cases 
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legal problem, making use of a dataset which has been the 

subject of previous experiments in  

(AI) and Law. This ABCN
2
 is argument based enhanced 

version of well-known algorithm CN
2
. This method is 

particularly suited to the legal domain as it makes use of the 

justifications of decisions which are available. However, it is 

not the accuracy of classification that is most important to 

meet the requirements stated in the introduction to this paper. 

It is the quality, in terms of interpretability of the rules 

generated, that is crucial. In the initial learning stage, without 

arguments, the performance of our technique was similar to 

that of the others. However, specific elements of domain 

knowledge to be used are identified the needed and attention 

can be focused on a small number of critical decision. 

 This research [Ruhard Lee, 2002] developed a tool to 

aid analyst in tracking the activities and associations of 

various criminal elements. It is integrating an information 

extraction and a link analysis with a relational database in a 

association information automatically placed in the database in 

the natural source of link data to action drive that analysis. It 

has one limitation of the Information Extraction tool is that it 

makes no effort to decide whether an item it has found in a 

message is the same as another item already in the database or 

not. 

 Legal Claim Identification [MihaiSurdeams et al., 

2007] propose a novel IE task composed of two layers. The 

first layer, extract text segments relevant to the given domain. 

In the second layer, extract important entities from these 

segments. This paper introduces an Information Extraction 

problem, where only parts of documents have relevance and 

linguistic annotations are available only for these segments. 

The problem has several      

hierarchical properties. Due to this approach, the data for the 

bottom layer is only partially labeled, i.e., entity mentions 

outside of the relevant text segments are not annotated. 

Second the two layers are modeled at different granularity the 

top layer using the sentence as the atomic element and the 

bottom layer using words. 

 Claudia Soria, Roberto Bartolini, 2005 to address the 

problem of automatically enriching legal texts with semantic 

tags through illustration of SALEM(Semantic Annotation for 

LEgal Management), an NLP system currently used as an 

advanced module of the legal editor to automatically tag the 

semantic structure of Italian Law paragraphs through an 

integration of NLP and information extraction inspired 

technology. SALEM has a twofold task: a) To assign each law 

paragraph to a given legislative provision type. b) To 

automatically tag the parts of the paragraph with domain-

specific semantic roles identifying the legal entities(i.e., 

actors, actions and properties) referred to in the legislative 

provision. This paper presently works along with several lines 

of development and to make the system more robust by testing 

it. In future, the aim of this paper is to expanding the 

provisions for semantic annotation to cover new provision 

types. 

 This research [M.F.M.Firdhous,2010], presents a 

methodological framework based on text mining to automate 

legal research by focusing on the retrieval of exact information 

specifically necessary for legal information processing. It uses 

a term-based text mining system and a vector space model for 

the development of the framework. In this research, only the 

fundamental rights cases filed at the supreme court of Sri 

Lanka were used. 

 This research investigate [Marie-Francine Moens  et 

al, 2013] how a statistics for hypothesis testing, i.e., the ratio 

can help in this task. It describes how this static can be used 

for detecting important multi-term phrases in the case tests, 

how it can be used to find correlated terms, and how it is a 

means for feature or topic signature selection in automated 

case categorization. The detection of correlated terms is useful 

in many information retrieval tasks (for e.g. for query 

expansion, automatic thesaurus construction, for providing 

that summarization). An intrinsic evaluation i.e., comparing 

the results with concepts, term correlations and terms that 

signal legal concepts that are manually drafted, requires such 

evaluation data, which we do not have at the moment. They 

plan in the near future to test the results extrinsically i.e., 

testing whether the technologies improve the results of some 

other task.       

 [Frank Schilder et al,2016], collects the legal 

documents and ordered along a time  line according to these 

dates. This ordering of documents could be called extrinsic 

temporal ordering. Apart from this classic case of ordering 

legal cases, according to a time line ordering of documents can 

become crucial for a legal researcher. Common errors 

included plot numbers and acreage sizes in real estate civil 

code that are found in many of these documents. In addition, 

these systems were unable to cope with the cases, where the 

day was left to be filled in at the time of signing. [Marios et al, 

2017] challenge faced in this work was the lack of ground-

truth. Its hope for an increase of the size of truth-labeled             

 dataset in the future, many numbers mentioned in the 

document could be confused by dates. This is the drawback to 

collect and Information Extraction for legal documents. 

 

VII. EXPERIMENTAL RESULTS 

This section start by describing the experimental settings, 

continue with a description of the feature set used in both 

subtasks. The corpus contains 550 IP litigation case 

documents. A significant amount of noise was introduced in 

this data by this process. The corpus was preprocessed using 

an in-house tokenize and sentence boundary detector. The 

sentence boundary was adapted to the pagination of this 

corpus, e.g., it introduces sentence breaks at two consecutive 

new line characters even if no punctuation mark exists. The 

resulting tokenized text was part-of-speech(POS) tagged using 

the standard POS tagger. Lastly, the corpus was annotated by 

an IP litigation expert, who followed strict annotation 

guidelines designed by a multi-disciplinary group of experts 

from both law and computer science. Table 1: summarizes the 
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corpus statistics. This corpus was randomly split into a 

training partition(70%) and a testing partition(30%). This 

yielded a training corpus of 350 documents and a testing set of 

150 documents. 

  As evaluation metrics used the standard 

precision, recall and F1 scores coupled with a strict - match 

criterion. Its default feature set consisting of: (a) word (b) 

Parts of Speech(POS) tag, and (c) word-shape, where the word 

shape captures the case of the alpha characters in the world, 

collapses sequences of the same type, but maintains 

punctuation. 

Table 1:  Corpus Statistics 

Docum
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Web data set was used for the evaluation of our 

proposed methodology. Preprocessing helped for identifying 

unique session and session id and removing noisy records. The 

proposed algorithms state the clear steps for preprocessing and 

session identification using the methods proposed in data 

preparation for mining World Wide Web browsing patterns. 

 Analysis of Time Complexity 

Overall time taken to process the search retrieval 

document evaluation by retaining the result to optimization the 

cluster are as follows 

Fig
ure.5 Time Consumption by various algorithms for generating the cluster   

      Figure 2 shows that the time complexity of clustering 

produced by different methods and it shows clearly that the 

proposed method has produced less time complexity than 

other methods. 

The SSARC algorithm has been implemented and 

evaluated for its efficiency. The method has been implemented 

and evaluated with large number of categories and the method 

has been tested with different number of input samples. The 

details of evaluation have been given below. The methods 

have been evaluated based on its performance in quality of 

cluster being produced, time complexity it produced. 

Semantic lexicon is built for a real application for the 

beneficial purpose of proposed SSARC algorithm. Other 

classes represent dates (time), locations (location) and types of 

cases (case). Set of pit words are needed for proposed 

algorithm for each semantic class. Two common conditions are 

needed to choose seed words: 

1. In domain, word is to be frequent and it ensures the 

occurrence of the word in the corpus.  

2. To reduce the risk of identifying irrelevant contexts 

around the word, clear understand of a word is 

necessary. 

3. Five seed words are defined for each eleven semantic 

classes which is shown in table present in figure 5. 

To create index, proposed method is compared with PDDP, 

Semantic Lexicon algorithms and SSClock. Precision, recall 

and F-measure are used for measuring the results which are 

evaluated using the adherent equation 1.0. 

 

 

VIII. PERFORMANCE MEASURES 

 Two different performance measures are used to 

calculate the comparative quality of the clustering. These 

measures were scatter and entropy. 

SCATTER 

           Scatter cS of a cluster cM is defined as shown in 

equation (1): 
2 2( ) || ||c j c c cj c

S def X W M W eT f


     

 (1)  

cW - means the cluster, e - mdimensional vector 

[1,1,.....1]    ||  ||T

f is the frobenius form. For some nxm 

matrix A, the frobenius norm of A is 
2 2|| || ( 1 ,1 , )fA i n j ma i j      

where 

 ,a i j the entry in the ith row and jth column of A. Good 

cluster quality is obtained when the scatter value is low. 

ENTROPY 

Entropy as a measure of goodness of the clusters and when 

each cluster contains exactly one document then attain the best 

entropy. Entropy value is 0.0 when a cluster contains 

documents from one class only. The values of entropy of the 

cluster is higher when cluster consists of documents from 

many different classes. 

  Total entropy is calculated as the weighted sum of entropies 

of the clusters. The entropy je  of cluster j is defined by je  
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def - ( , ).log( ( , ) / ( , )
i i
c i j C i j c i j  where ( , )C i j  is 

the number of times label i occurs in cluster j. 

Summary of results for various methods are shown in figure 5.                                       

   
Figure 6 Summary of results for various methods 

 
 

 

IX. CONCLUSION AND FUTURE REFERENCES 

 In this 21st century, we are surrounded by huge 

amounts of large scale raw data that is awaiting to be 

processed. The initial step in processing any data is Indexing 

and it makes handling huge data easier. Law and Order is one 

of the oldest departments in the history of mankind and it has 

huge amounts of data to be processed and Indexed. SSARC 

helps in indexing these enormous data swiftly and with 

ultimate ease. Indexing legal documents does not only help 

young attorneys but also helps the experienced practitioners 

who are moving forward towards technological developments. 

In experiment, Semantic, PDDP and SSARC method are used 

and among them entropy of Semantic and PDDP performs 

better than SSARC. 
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 Abstract— We introduce a new class of maps in fuzzy soft 

topological spaces namely, fuzzy soft maximal continuous, fuzzy 

soft minimal continuous, fuzzy soft maximal irresolute and fuzzy 

soft minimal irresolute and discussed some of their basic 

properties. Furthermore, examples are given for the above maps 

and relations between the above maps are investigated by 

suitable examples. 

 

Keywords: fuzzy soft maximal continuous, fuzzy soft minimal 

continuous, fuzzy soft maximal irresolute, fuzzy soft minimal 

irresolute. 

I. INTRODUCTION 

Uncertainty is one of the paradigmatic changes in science and 

mathematics. To overcome this many theories have been 

proposed. Many classical methods have their own 

uncertainties to solve problems in sociology, environment, 

engineering, economics etc. In the year 1965, L.A.Zadeh[1] 

introduced the concept of fuzzy set theory which provides an 

appropriate framework to represent vague concepts by 

allowing partial membership. Chang[2] in 1968, initiated the 

study on fuzzy topology and afterwards many authors 

developed the theory of fuzzy topological spaces. In 1999, 

Molodtsov[3] established a completely new approach for 

modeling uncertainty known as soft set theory and their study 

on topological spaces were initiated in the year 2011, by 

Shabir and Naz[4]. 

                     Fuzzy soft set is a combination of fuzzy sets and 

soft sets, in which soft set is defined over fuzzy set. Fuzzy soft 

sets are useful in solving the various uncertainties arising in 

the fields of engineering, social sciences, economics, 

environment, medical science etc. In 2011, Tanay et al.[8] 

introduced fuzzy soft topological spaces. F.Nakaoka and 

N.Oda [9,10], introduced and studied the properties of 

minimal open (resp. minimal closed) sets and maximal open 

(resp. maximal closed set) sets, which are subclasses of open 

and closed sets, in the year 2001 and 2003. 
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In the year 2011, S.S.Benchalli, Basavaraj M. Ittanagi, R.S. 

Wali[14], introduced a new class of maps called maximal 

continuous, minimal continuous, maximal(minimal) irresolute 

maps in topological spaces and studied their relations with 

various type of continuous functions. M.J.Namatollahi and 

M.Roohi [17]  

introduced the concept of fuzzy minimal (maximal) 

continuous functions in 2010. In 2017, Chetana C and 

K.Naganagouda [18] introduced and studied soft minimal  

(maximal) continuous maps. Fuzzy soft minimal open and 

maximal open sets are introduced and studied by Shakila.K 

and Selvi.R [19]. In this paper the notion of fuzzy soft 

minimal (maximal) continuous maps are introduced and 

studied.Throughout this paper, initial universe is represented 

by  , set of parameters by  . Let      be the set of all subsets 

of  ,      be the set of all fuzzy sets in   and         be a 

fuzzy soft topological space with parameters in  . 

II. PRELIMINARIES 

Definition 2.1[1]: A fuzzy set   of a non-empty set   is 

characterized by a membership function            whose 

value       represents the “degree of membership” of   in   

for    . 

 

Definition 2.2[3]: Let   be a subset of  . A pair       is 

called a soft set over   where          defined by 

              . In other words,      may be 

considered as the set of  -approximate elemente of the soft set 

     . 

 

Definition 2.3[5]: Let     and      be the set of all fuzzy 

sets in  . Then a pair       is called a fuzzy soft set over  , 

denoted by   , where          is a function. 

                         From the definition, it is clear that      is a 

fuzzy set in  , for each    , and we will denote the 

membership function of      by           . 
Definition 2.4[5]: For two fuzzy soft sets       and       

over a common universe  , we say that       is a fuzzy soft 

subset of       if 

i)     , and 

ii) For each    ,        that is    is a fuzzy 

subset of   . 

 On Fuzzy Soft Minimal Continuous and Fuzzy 

Soft Maximal Continuous Maps 
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This relationship is denoted by       ̃      . Similarly, 

      is said to be a fuzzy soft superset of      , if       is a 

fuzzy soft subset of      . This relationship is denoted by 

      ̃      . 

 

Definition 2.5[5]: Two fuzzy soft sets       and       over a 

common universe   are said to be fuzzy soft equal if       is 

a fuzzy soft subset of       and       is a fuzzy soft subset 

of      . 

 

Definition 2.6[5]: The union of two fuzzy soft sets       and 

      over a common universe   is the fuzzy soft set      , 

where       and     , 

     {

                  
                  

                    
 

This relationship is denoted by       ̃           . 

 

Definition 2.7[5]: The intersection of two fuzzy soft sets 

      and       over a common universe   is the fuzzy soft 

set      , where       and              . This is 

denoted by       ̃             
 

Definition 2.8[5]: The complement of a fuzzy soft set       is 

the fuzzy soft set       , which is denoted by        and 

where           is a fuzzy set valued function i.e., for 

each           is a fuzzy set in  , whose membership 

function   
             for all    . Here   

  is the 

membership function of      . 

 

Definition 2.9[8]: Let   be a collection of fuzzy soft sets over 

a universe   with a fixed parameter set  , then        is called 

fuzzy soft topology if  

i)  ̃   ̃    

ii) Union of any members of   is a member of  . 

iii) Intersection of any two members of   is a 

member of  . 

Each member of   is called fuzzy soft open set i.e. A fuzzy 

soft set    over   is fuzzy soft open if and only if     . A 

fuzzy soft set    over   is called fuzzy soft closed set if the 

complement of    is fuzzy soft open set. 

 

Definition 2.10[8]: Let    be a fuzzy soft set in a fuzzy soft 

topological space       . Then 

i) The fuzzy soft closure of    is a fuzzy soft set 

defined as       

                

                                       
ii) The fuzzy soft interior of    is a fuzzy soft set 

defined as                                                                          

                 

                                     
 

Definition 2.11[20]: Let         and          be two fuzzy 

sot topological spaces and                    be a 

mapping. For each         , if           , then 

                   is said to be fuzzy soft continuous 

mapping of fuzzy soft topological spaces. 

 

Definition 2.12[9]: A proper non empty open subset   of   is 

said to be a minimal open set if any open set which is 

contained in   is   or  . 

 

Definition 2.13[10]: A proper nonempty open subset   of   

is said to be a maximal open set if any open set which contains 

  is   or  . 

 

Definition 2.14[11]: A proper nonempty closed subset   of a 

topological space   is said to be maximal closed set if any 

closed set which contains   is   or  . 

 

Definition 2.15[11]: A proper non empty closed subset   of   

is said to be a minimal closed set if any closed set which is 

contained in   is   or N. 

 

Theorem 2.16[11]: Let   be a topological space and    .   

is a minimal closed set if and only if     is a maximal open 

set. 

 

Theorem 2.17[11]: Let   be a topological space and    .   

is a maximal closed set if and only if     is a minimal open 

set. 

 

Definition 2.18[19]: A proper nonempty fuzzy soft open 

subset    of   is said to be a fuzzy soft maximal open set if 

any fuzzy soft open set which contains    is   or   . The 

family of all fuzzy soft maximal open sets in a fuzzy soft 

topological space        is denoted by            . 

 

Definition 2.19[19]: A proper nonempty fuzzy soft open 

subset    of   is said to be a fuzzy soft minimal open set if 

any fuzzy soft open set which is contained in    is   or   . 

The family of all fuzzy soft minimal open sets in a fuzzy soft 

topological space        is denoted by            . 

. 

III. FUZZY SOFT MINIMAL CONTINUOUS AND FUZZY SOFT 

MAXIMAL CONTINUOUS MAPS 

Definition 3.1:  Let        and        be the fuzzy soft 

topological spaces and a map                 is said to be 

fuzzy soft minimal continuous if         is an fuzzy soft 

open set in        for every fuzzy soft minimal open set      

in       . 

Definition 3.2: Let        and        be the fuzzy soft 

topological spaces and a map                 is said to be 

fuzzy soft maximal continuous if         is an fuzzy soft 

open set in        for every fuzzy soft maximal open set      

in       . 

 

Theorem 3.3: Every fuzzy soft continuous map is fuzzy soft 

minimal continuous and the converse is not true. 

Proof: Consider                 is the fuzzy soft 

continuous map. Let             be the fuzzy soft minimal 

open set in       . Fuzzy soft minimal open set is also a 

fuzzy soft open set in fuzzy soft topological space and by the 
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definition of fuzzy soft continuous,         is a fuzzy soft 

open set in       . Converse is not true since every fuzzy soft 

open set is not a fuzzy soft minimal open set. 

 

Example 3.4: Let                       be with 

  

{
 
 

 
 
    [(                   ) (                   )] 

[(                 ) (                   )] 

[(                 ) (                   )] 

 [(                   ) (                   )] }
 
 

 
 

  

 

  

{
 
 

 
 
    [(                   ) (                   )] 

 [(                   ) (                   )] 

 [(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

  

 

                be the identity map. Here,   is a fuzzy 

soft minimal continuous but it is not a fuzzy soft continuous, 

since the inverse image for the fuzzy soft element in        is 

not an open set in       .   

 

Theorem 3.5: Every fuzzy soft continuous map is fuzzy soft 

maximal continuous and the converse is not true. 

Proof: Similar to theorem 3.3 

 

Example 3.6: Let                       be with 

  

{
 
 

 
 
    [(                   ) (                   )] 

[(                 ) (                 )] 

[(                   ) (                   )] 

[(                 ) (                 )] }
 
 

 
 

   

 

  

{
 
 

 
 
    [(                   ) (                   )] 

[(                   ) (                   )] 

 [(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

   

 

                be the identity map. Here,   is a fuzzy 

soft maximal continuous but it is not a fuzzy soft continuous. 

 

Result 3.7: Fuzzy soft minimal continuous maps are 

independent of fuzzy soft maximal continuous map. 

In example 3.4,   is fuzzy soft minimal continuous but is not a 

fuzzy soft maximal continuous. In example 3.6,   is fuzzy soft 

maximal continuous but is not a fuzzy soft minimal 

continuous. 

 

Theorem 3.8: Let        and        be the fuzzy soft 

topological spaces and a map                 is fuzzy soft 

minimal continuous iff inverse image of every fuzzy soft 

maximal closed set in        is a fuzzy soft closed set in 

      . 

Proof:  The proof follows from the definition and with the fact 

that fuzzy soft complement of minimal open set is fuzzy soft 

maximal closed set.  

 

Result 3.9: Composition of fuzzy soft minimal continuous 

maps need not be a fuzzy soft minimal continuous map. 

 

Example 3.10: Let                         be with 

  

{
 
 

 
 
    [(                   ) (                   )] 

       [(                 ) (                   )] 

        [(                 ) (                   )] 

         [(                   ) (                   )] }
 
 

 
 

  

  

{
 
 

 
 
    [(                   ) (                   )] 

 [(                   ) (                   )] 

[(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

  

 

  

{
 
 

 
 
    [(                   ) (                   )] 

 [(                   ) (                   )] 

[(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

  

 

                and                 be the identity 

map. Here,   and   are fuzzy soft minimal continuous maps 

but                   is not a fuzzy soft minimal 

continuous, because even though the fuzzy soft element 

[(                   ) (                   )] exists in   it is not 

the fuzzy soft minimal element. 

 

Theorem 3.11: The composition of fuzzy soft continuous map 

and a fuzzy soft minimal continuous map is a fuzzy soft 

minimal continuous map. 

Proof: Consider                 is a fuzzy soft continuous 

map and                 is a fuzzy soft minimal 

continuous map. Consider a fuzzy soft minimal open set 

            in       . By the definition of fuzzy soft 

minimal continuous map,                  is a fuzzy soft 

open set in       .                       is also a fuzzy 

soft open set in        since   is a fuzzy soft continuous map. 

Therefore, 

   (   (           ))         (           ). Thus, 

    is a fuzzy soft minimal continuous. 

 

Theorem 3.12: Let        and        be the fuzzy soft 

topological spaces and a map                 is fuzzy soft 

maximal continuous iff inverse image of every fuzzy soft 

minimal closed set in        is a fuzzy soft closed set in 

      . 

Proof: The proof follows from the definition and with the fact 

that complement of fuzzy soft maximal open set is fuzzy soft 

minimal closed set. 

 

Result 3.13: Composition of fuzzy soft maximal continuous 

maps need not be a fuzzy soft maximal continuous map. 

Example 3.14: Let                       be with  
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{
 
 

 
 
    [(                   ) (                   )] 

[(                 ) (                 )] 

[(                   ) (                   )] 

[(                 ) (                 )] }
 
 

 
 

 

  

{
 
 

 
 
    [(                   ) (                   )] 

[(                   ) (                   )] 

  [(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

  

  

{
 
 

 
 
    [(                   ) (                   )] 

 [(                 ) (                   )] 

[(                 ) (                   )] 

 [(                   ) (                   )] }
 
 

 
 

  

                and                 be the identity 

map. Here,   and   are fuzzy soft maximal continuous maps 

but                   is not a fuzzy soft maximal 

continuous. 

 

Theorem 3.15: The composition of fuzzy soft continuous map 

and a fuzzy soft maximal continuous map is a fuzzy soft 

maximal continuous. 

Proof: similar to theorem 3.11. 

 

IV. FUZZY SOFT MINIMAL IRRESOLUTE AND FUZZY SOFT 

MAXIMAL IRRESOLUTE MAPS 

Definition 4.1: Let        and        be the fuzzy soft 

topological spaces and a map                 is said to be 

fuzzy soft minimal irresolute if         is an fuzzy soft 

minimal open set in        for a              in       . 

 

Definition 4.2: Let        and        be the fuzzy soft 

topological spaces and a map                 is said to be 

fuzzy soft maximal irresolute if         is an fuzzy soft 

maximal open set in        for a              in       . 

 

Theorem 4.3: Every fuzzy soft minimal irresolute map is a 

fuzzy soft minimal continuous map and the converse is not 

true 

Proof: Consider                 is a fuzzy soft minimal 

irresolute map. By the definition 4.1,                   is a 

fuzzy soft minimal open set in        for every fuzzy soft 

minimal open set              in       . Since, every fuzzy 

soft minimal open set is fuzzy soft open set implies 

                  is a fuzzy soft open set. Thus,          
       is a fuzzy soft minimal continuous. Converse is 

obvious by every fuzzy soft open set does not imply fuzzy soft 

minimal open set. 

 

 

 

 

 

 

 

 

Example 4.4: Let                       be with 

  

{
 
 

 
 
    [(                   ) (                   )] 

[(                   ) (                   )] 

 [(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

  

  

{
 
 

 
 
    [(                   ) (                   )] 

[(                 ) (                 )] 

[(                 ) (                 )] 

[(                   ) (                   )] }
 
 

 
 

  

 

                be the identity map. Here,   is a fuzzy 

soft minimal continuous but it is not a fuzzy soft minimal 

irresolute map. 

 

Theorem 4.5: Every fuzzy soft maximal irresolute map is 

fuzzy soft maximal continuous map and the converse is not 

true. 

Proof: Similar to theorem 4.3 

  

Remark 4.6: Fuzzy soft minimal irresolute maps are 

independent of fuzzy soft continuous (resp. fuzzy soft 

maximal continuous) map. 

 

Example 4.7: Let                       be with  

 

  

{
 
 

 
 
    [(                   ) (                   )] 

[(                   ) (                   )] 

[(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

  

 

  

{
 
 

 
 
    [(                   ) (                   )] 

 [(                   ) (                   )] 

[(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

   

 

                be the identity map. Here,   is a fuzzy 

soft minimal irresolute but it is not a fuzzy soft continuous. 

 

Remark 4.8: Fuzzy soft maximal irresolute maps are 

independent of fuzzy soft continuous (resp. fuzzy soft minimal 

continuous) map. 

 

Example 4.9: Let                       be with  

 

  

{
 
 

 
 
    [(                   ) (                   )] 

[(                   ) (                   )] 

[(                   ) (                   )] 

[(                   ) (                   )] }
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{
 
 

 
 
    [(                   ) (                   )] 

[(                   ) (                   )] 

 [(                   ) (                   )] 

[(                   ) (                   )] }
 
 

 
 

   

 

                be the identity map. Here,   is a fuzzy 

soft maximal irresolute but it is not a fuzzy soft continuous. 

 

Remark 4.10: Fuzzy soft maximal irresolute and fuzzy soft 

minimal irresolute maps are independent. 

Theorem 4.11: Consider        and        are the fuzzy soft 

topological spaces and a map                 is fuzzy soft 

minimal irresolute iff inverse image of every fuzzy soft 

maximal closed set in        is a fuzzy soft maximal closed 

set in       . 

Proof: The proof follows from the definition and with the fact 

that complement of fuzzy soft minimal open set is fuzzy soft 

maximal closed set. 

 

Result 4.12: Composition of fuzzy soft minimal irresolute map 

is fuzzy soft minimal irresolute map. 

Proof: Consider                 and                 

are fuzzy soft minimal irresolute map. Consider a fuzzy soft 

minimal open set             in       . By the definition of 

fuzzy soft minimal irresolute map,    (           ) is a 

fuzzy soft minimal open set in       . 

   (   (           )) is also a fuzzy soft minimal open 

set in        since   is a fuzzy soft minimal irresolute. 

Therefore, 

   (   (           ))         (           ). Thus, 

    is a fuzzy soft minimal irresolute. 

 

Theorem 4.13: Consider        and        are the fuzzy soft 

topological spaces and a map                 is fuzzy soft 

maximal irresolute iff inverse image of every fuzzy soft 

minimal closed set in        is a fuzzy soft minimal closed 

set in       . 

Proof: The proof follows from the definition and with the fact 

that complement of fuzzy soft maximal open set is fuzzy soft 

minimal closed set. 

 

Result 4.14: Composition of fuzzy soft maximal irresolute 

map is fuzzy soft maximal irresolute map. 

V. CONCLUSION 

In this paper we introduced the concept of fuzzy soft minimal 

continuous map, fuzzy soft maximal continuous map, fuzzy 

soft minimal irresolute map and fuzzy soft maximal irresolute 

map. Some theorems and examples related to the above 

concepts are given. This paper will motivate the researchers to 

carry the above work in various fields of fuzzy soft 

topological spaces. 

                                                REFERENCES  

    L.A.Zadeh. Fuzzy sets. Information and   Control, 8(3):338-345, 1965. 
1) C.L.Chang. Fuzzy topological spaces. Journal of Mathematical 

Analysis and Applications, 24(1):182-190, 1968. 

2) D.Molodtsov, Soft set theory-first results, Comput. Math. Appl. 

37(1999) 19-31. 

3) M.Shabir and M.Naz, On soft topological spaces, Comput. Math. 

Appl., 61(2011) 1786-1799. 

4) P.K.Maji, R.Biswas, A.R.Roy, Fuzzy Soft Sets, J. Fuzzy Math. 9, 2001, 
589-602. 

5) A.Aygunoglu, H.Aygun, Introduction to fuzzy soft groups, Comput. 

Math. Appl. 58 (2009) 1279-1286. 
6) B.Ahmad, A.Kharal, On fuzzy soft sets, Adv. Fuzzy Syst. 2009 (2009). 

7) B.Tanay and M.B.Kandemir, Topological structure of fuzzy soft sets, 

Computer and Math. with appl., 61(2011) 2952-2957 
8) Fumie Nakaoka and Nobuyuki Oda, Some applications of Minimal 

open sets, Int. J. Mat. Sci. 27(8), 2001, 471-476. 

9) Fumie Nakaoka and Nobuyuki Oda, Some Properties of  Maximal open 
sets, Int. J. Mat. Sci. 21, 2003, 1331-1340. 

10) Fumie Nakaoka and Nobuyuki Oda, Minimal closed sets and maximal 

closed sets, Int. J. Mat. Sci. 2006, 1-8. 
11) S Roy, T K Samantha , A note on fuzzy soft topological space, Ann 

Fuzzy Math. Inform 3(2) Pp305 – 311, 2011. 

12) T.J.Neog, D.K.Sut, G.C.Hazarika, Fuzzy soft topological space, Int. J. 
Latest Trend in Math Vol.2 No.1 March 2012. 

13) S. S. Benchalli, Basavaraj M. Ittanagi and R. S. Wali, On Minimal 

Open Sets and Maps in Topological Spaces, J. Comp. & Math. Sci. 
Vol.2 (2), 208-220 (2011). 

14) Basavaraj M. Ittanagi and R. S. Wali, On FuzzyMinimal Open and 

Fuzzy Maximal Open Sets in Fuzzy topological spaces, Int. J. Comp. & 
Math. Sci. and Applications Vol.1 (No.2), 208-220 (May 2011), 1024-

1037. 
15) K.Naganagouda, Chetana.C, On soft minimal open sets and soft 

maximal open sets in soft topological spaces. Math. Sci. Int. research 

journal, Vol 4, Issue 2, 2015. 
16) Mohammad Javad Namatollahi and Mehdi Roohi, Fuzzy Minimal 

Structure and Fuzzy Minimal Subspaces, Itallian Journal of Pure and 

Applied Mathematics-N, 27-2010(147-156) 

17) Chetana C and K.Naganagouda, Soft Minimal Continuous and Soft 

Maximal Continuous Maps in Soft Topological Spaces, Global Journal 

of Pure and Applied Mathematics, Vol 13, Number 7(2017), 3033-
3047. 

18) Shakil.K, Selvi.R, A note on fuzzy soft maximal open set and fuzzy 

soft minimal open set, International journal of scientific research and 
review, Vol 7, Issue 7, 2018, 472-477. 

19) B.Pazar Varol and H.aygun, “Fuzzy soft topology”, Hacettepe Journal 

of Mathematics and Statistics, vol. 41, no. 3, pp. 407-419, 2012 
 



ASPIRE-ICNFMAT’19 Special Issue 

 

46 
 

Note On r-Fuzzy Generalized b-Closed Sets 
 

Anbuchelvi. M 

 Swathi Sundari. S  

V.V.Vanniaperumal College For Women  

Virudhunagar 

 
Abstract -This paper aims to introduce the new class of 

r-fuzzy generalized b-closed sets in smooth fuzzy 

topological spaces. The notion of r-fuzzy generalized b-

interior, r-fuzzy generalized b-closure have been defined 

by using r-fuzzy generalized b-closed sets. Moreover, 

these basic properties have been derived. Also, the notion 

of continuous and irresolute mappings and 

homeomorphism have been extended to the class of r-

fuzzy generalized b-closed sets and they are 

characterized.  

I INTRODUCTION 

 In 1965, Zadeh [14] introduced the notion of 

fuzzy sets to meet the lacking behind the classical set 

system. Chang [5] introduced the concept of fuzzy 

topological space. Subsequently, some researchers 

have been introduce fuzzy topological space in another 

way as a generalization of Chang’s fuzzy topology. 

Sostak [13] introduced fuzzy topological structure, as 

an extension of Chang’s fuzzy topology. 

Chattopadhyay, et al [6] have redefined the same 

notion in the name of gradation of openness, which wa 

later introduced as smooth topological space by 

Ramadan [10]. The Concept of generalized closed 

plays a significant role in topology which was 

introduced by Levine [9]. In 2004, Kim, et al [8] 

introduced the notion of r-generalized fuzzy closed 

sets in fuzzy topological spaces. In this paper, the 

concept of r-fuzzy generalized b-closed set is 

introduced and its basic properties are investigated. 

This class of sets have been used to extend the notion 

of Continuity and Homeomorphism. 

II PRELIMINARIES 

 Throughout this paper, X or (X, 𝜏) denote 

fuzzy or smooth fuzzy topological spaces unless 

otherwise any seperation axiom is stated. Always, I = 

[0,1] , I 0= (0,1] and I 𝑋 is the set of all fuzzy sets on 

X. 

 

Definition 2.1 [5] A family 𝜏 ⊆ 𝐼𝑋 of fuzzy sets is 

called a fuzzy topology for X if it satisfies the following 

three axioms:   

    1.  0, 1 ∈ 𝜏  
    2.  ∀𝜇1, 𝜇2 ∈ 𝜏 ⇒ 𝜇1 ∧ 𝜇2 ∈ 𝜏  
    3.  ∀(𝜇𝑖)𝑖∈Γ ⇒∨ (𝜇𝑖)𝑖∈Γ ∈ 𝜏  

The pair (X, 𝜏) is called a fuzzy topological space. The 

elements of 𝜏 are called fuzzy open sets. A fuzzy set 𝜇 

is called fuzzy closed if 𝜇𝐶 ∈ 𝜏.  

 

Definition 2.2 [13, 7] A function 𝜏: 𝐼𝑋 ⟶ I is called a 

smooth fuzzy topology on X if it satisfies the following 

conditions:   

    1.  𝜏(0) = 𝜏(1) = 1  

    2.  𝜏(𝜇1 ∧ 𝜇2) ≥ 𝜏(𝜇1) ∧ 𝜏(𝜇2), for any 

𝜇1, 𝜇2 ∈ 𝐼
𝑋  

    3.  𝜏(∨𝑖∈Γ 𝜇𝑖) ≥∧𝑖∈Γ 𝜏(𝜇𝑖), for any 

{𝜇𝑖}𝑖∈Γ ∈ 𝐼
𝑋.  

The pair (X, 𝜏) is called a smooth fuzzy topological 

space.  

 

Definition 2.3 [13, 7] For 𝑟 ∈ 𝐼0, A fuzzy set 𝜇 in a 

fuzzy topological space X is called an   

    • r-fuzzy open set if 𝜏(𝜇) ≥ 𝑟  

    • r-fuzzy closed set if 𝜏(1 − 𝜇) ≥ 𝑟  

 

Definition 2.4 [7] Let (X, 𝜏) be a fuzzy topological 

space. For each 𝑟 ∈ 𝐼0 and for each 𝜇 ∈ 𝐼𝑋, the fuzzy 

r-Interior and the fuzzy r-closure are defined by,   

    1.  𝐼𝑛𝑡(𝜇, 𝑟) =∨ {𝜌 ∈ 𝐼𝑋: 𝜇 ≥ 𝜌, 𝜏(𝜌) ≥
𝑟}  

    2.  𝐶𝑙(𝜇, 𝑟) =∧ {𝜌 ∈ 𝐼𝑋: 𝜇 ≤ 𝜌  , 𝜏(1 −
𝜌) ≥ 𝑟}  

 

Remark 2.5 [7]   

    • 𝜇 is r-fuzzy open ⟺ 𝜇 = 𝐼𝑛𝑡(𝜇, 𝑟)  
    • 𝜇 is r-fuzzy closed ⟺ 𝜇 = 𝐶𝑙(𝜇, 𝑟)  
 

Definition 2.6 [12] Let f : (X, 𝜏) ⟶ (𝑌, 𝜎) be a map 

from a fuzzy topological space X to another fuzzy 

topological space Y and 𝑟 ∈ 𝐼0. Then f is called   

   1. a fuzzy r-continuous map if 𝑓−1(𝜎) is a 

fuzzy r-open set of X for each fuzzy r-open set 𝜎 of Y, 

or equivalently,a fuzzy r -continuous map if 𝑓−1(𝜎) is 

a fuzzy r-closed set of X for each fuzzy r-closed set 𝜎 

of Y.  

   2. a fuzzy r-open map if 𝑓(𝜎) is a fuzzy r-

open set of Y for each fuzzy r-open set 𝜎 of X.  

   3. a fuzzy r-closed map if 𝑓(𝜎) is a fuzzy r-

closed set of Y for each fuzzy r-closed set 𝜎 of X.  

   4. a fuzzy r-homeomorphism if f is 

bijective, fuzzy r-continuous and fuzzy r -open.  

 

Definition 2.7 [1] Let ( X, 𝑇) be any smooth fuzzy 
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topological space. For 𝜆 ∈ 𝐼𝑋 and 𝑟 ∈ 𝐼0, 𝜆 is called 

an   

   1. r-fuzzy b open set (in short, r-fb-open) if 

𝜆 ≤ 𝐶𝑇(𝐼𝑇(𝜆, 𝑟), 𝑟) ∨ 𝐼𝑇(𝐶𝑇(𝜆, 𝑟), 𝑟).  
   2. r-fuzzy b closed set (in short, r-fb-closed) 

if 𝜆 ≥ 𝐼𝑇(𝐶𝑇(𝜆, 𝑟), 𝑟) ∧ 𝐶𝑇(𝐼𝑇(𝜆, 𝑟), 𝑟).  
 

Definition 2.8 [1] Let ( X, 𝑇) be any smooth fuzzy 

topological space. For 𝜇, 𝜆 ∈ 𝐼𝑋 and 𝑟 ∈ 𝐼0,   

    • 𝐵𝐼𝑇(𝜆, 𝑟) =∨ {𝜇: 𝜇 ≤ 𝜆 and 𝜇 is r-fuzzy 

b-open} is called an r-fuzzy b-interior (r-fb-interior) of 

X.  

    • 𝐵𝐶𝑇(𝜆, 𝑟) =∧ {𝜇: 𝜇 ≥ 𝜆 and 𝜇 is r-fuzzy 

b-closed} is called an r-fuzzy b-closure  (r-fb-closure) 

of X.  

 

Remark 2.9 [1] Let ( X, 𝑇) be any smooth fuzzy 

topological space. For 𝜆 ∈ 𝐼𝑋 and 𝑟 ∈ 𝐼0,   

• 𝜆 is r-fb-open 𝜆 = 𝐵𝐼𝑇(𝜆, 𝑟) 
• 𝜆 is r-fb-closed 𝜆 = 𝐵𝐶𝑇(𝜆, 𝑟) 

 

Definition 2.10 [12] Let μ be a fuzzy set in a fuzzy 

topological space (X, 𝜏) and 𝑟 ∈ 𝐼0. Then μ is said to 

be fuzzy r- semiclosed set  if there is a fuzzy r -closed 

set ρ in X such that int(ρ,r ) ≤ μ ≤ ρ.  

 

Definition 2.11 [11] Let ( X, 𝜏) be any smooth fuzzy 

topological space. For 𝜆 ∈ 𝐼𝑋 and 𝑟 ∈ 𝐼0, 𝜆 is called 

an r-fuzzy preclosed set if 𝐶 𝜏(𝐼𝜏(𝜆, 𝑟), 𝑟)  ≤  𝜆.  

  III  r-FUZZY GENERALISED b-CLOSED SETS 

Definition 3.1 Let (X, 𝜏) be a fuzzy topological space. 

An 𝜆 ∈ 𝐼𝑋 is said to be r-fuzzy generalized b-closed (in 

short, r-fgb-closed) if for any r-fuzzy open set 𝜇 such 

that 𝜆 ≤ 𝜇, 𝐵𝐶𝜏(𝜆, 𝑟) ≤ 𝜇.  

 

Definition 3.2 Let (X, 𝜏) be a fuzzy topological space. 

An 𝜆 ∈ 𝐼𝑋 is said to be r-fuzzy generalized b-open (in 

short, r-fgb-open) if for any r-fuzzy closed set 𝜇 such 

that 𝜆 ≥ 𝜇, 𝐵𝐶𝜏(𝜆, 𝑟) ≥ 𝜇.  

 

Example 3.3 Let 𝑋 = {𝑎, 𝑏, 𝑐}. Define three fuzzy sets 

𝜇1, 𝜇2, 𝜇3 on X as follows : 

𝜇1 = 0.3|𝑎 + 0.5|𝑏 + 0|𝑐; 𝜇2 = 0.7|𝑎 + 0.5|𝑏 +
0|𝑐; 𝜇3 = 0.3|𝑎 + 0.3|𝑏 + 0|𝑐.  

 

Define 𝜏 ∶ 𝐼𝑋  → 𝐼 by 𝜏(𝜇) =

 

{
 
 

 
 
1                𝑖𝑓 𝜇 =  0̅ 𝑜𝑟 1̅
1

2
           𝑖𝑓  𝜇 =  𝜇1 𝑜𝑟 𝜇3,

2

3
                      𝑖𝑓  𝜇 =  𝜇2

0                      𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.

  

Now, clearly τ is a smooth fuzzy topology on X and 

the fuzzy sets μ1 and μ3 are 
1

2
-fgb-closed sets and μ2 is 

2

3
 -fgb-closed set. 

 

Remark 3.4 The following example shows that union 

(resp.intersection) of r-fgb-closed sets need not be r-

fgb-closed set. 

 

Example 3.5 𝐿𝑒𝑡 𝑋 ={a , b, c 

}. 𝐷𝑒𝑓𝑖𝑛𝑒 𝑡ℎ𝑟𝑒𝑒 𝑓𝑢𝑧𝑧𝑦 𝑠𝑒𝑡𝑠 λ1, λ2, on X as follows : 

λ1 = 0.4 | a + 0.5 | b + 0.5 | c;  λ2 = 0.4 | a + 0.5 | b 

+ 0.4 | c. 

Define 𝜏 ∶ 𝐼𝑋  → 𝐼 by 𝜏(𝜆) =

 {

1                𝑖𝑓 𝜆 =  0̅ 𝑜𝑟 1̅
1

2
           𝑖𝑓  𝜆 =  𝜆1 𝑜𝑟 𝜆2

0                      𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.

 

 

Now,clearly 𝜏 is a smooth fuzzy topology on X. And 

the fuzzy sets 𝜆1 and 𝜆2 are 
1

2
-fgb-closed sets but 𝜆1 ∨

𝜆2 and 𝜆1 ∨ 𝜆2 are not 
1

2
-fgb-closed sets.  

 

Definition 3.6 Let (X, 𝜏) be smooth topological space. 

For 𝜆, 𝜇 ∈ 𝐼𝑋 and 𝑟 ∈ 𝐼0,   

    • 𝑔𝐵𝐼𝜏(𝜆, 𝑟) =∨ {𝜇: 𝜇 ≤ 𝜆 and 𝜇 is r-fb-

open} is called an r-fuzzy generalized b-interior (r-fgb-

interior)  of  X.  

    • 𝑔𝐵𝐶𝜏(𝜆, 𝑟) =∧ {𝜇: 𝜇 ≥ 𝜆 and 𝜇 is r-fb-

closed} is called an r-fuzzy generalized b-closure (r-

fgb-closure)  of  X.  

 

Proposition 3.7 Let 𝜆 be any fuzzy set and 𝑟 ∈ 𝐼0 in a 

smooth fuzzy topological space.   

    • 𝑔𝐵𝐼𝜏(1 − 𝜆, 𝑟) = 1 − 𝑔𝐵𝐼𝜏(𝜆, 𝑟)  

    • 𝑔𝐵𝐶𝜏(1 − 𝜆, 𝑟) = 1 − 𝑔𝐵𝐶𝜏(𝜆, 𝑟)  
Proof. It follows from the definition.  

 

Proposition 3.8 Every r-fuzzy closed set is r-fb-closed 

set.  

Proof. Let 𝜆 be any 𝑟-fuzzy closed set. Clearly, λ = 

Cl(λ, r). Now, 𝐼𝜏(𝐶𝜏(λ, r), r) ∧ 𝐶𝜏(𝐼𝜏(λ, r),r) ≤ 𝐼𝜏(𝐶𝜏(λ, 

r), r) ≤ 𝐼𝜏(λ, r) ≤ λ . Hence, λ is r-fb-closed set. 

Example - 3.5, also shows that the converse of the 

above statement isn’t true. Here, the fuzzy sets λ1 is 
1

2
-

fb-closed set but not 
1

2
-fuzzy closed set. 

 

Proposition 3.9 Every r-fuzzy semiclosed set is r-fb-

closed set.  

Proof. Let λ be any r-fuzzy semiclosed set. Clearly, 

𝐼𝜏(𝐶𝜏(λ, r), r) ≤ λ. Now, 𝐼𝜏(𝐶𝜏(λ, r), r) ∧ 𝐶𝜏(𝐼𝜏(λ, r),r) ≤ 

𝐼𝜏(𝐶𝜏(λ, r), r) ≤ λ. Hence, λ is r-fb-closed set. 
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Example - 3.5, also shows that the converse of the 

above statement isn’t true. Here, the fuzzy set λ1 is  
1

2
-

fb-closed set but not 
1

2
-fuzzy semiclosed set.  

 

Proposition 3.10 Every r-fuzzy preclosed set is r-fb-

closed set.  

Proof. Let λ be any r-fuzzy preclosed set. Clearly, 

𝐼𝜏(𝐶𝜏(λ, r), r) ≤ λ. Now, 𝐼𝜏(𝐶𝜏(λ, r), r) ∧ 𝐶𝜏(𝐼𝜏(λ, r),r) 

≤ 𝐶𝜏(𝐼𝜏(λ, r),r) ≤ λ. Hence, λ is r-fb-closed set. 

Example - 3.5, also shows that the converse of the 

above statement isn’t true. Here, the fuzzy set λ1 is  
1

2
-

fb-closed set but not 
1

2
-fuzzy preclosed set.  

 

Proposition 3.11 Every r-fb-closed set is r-fgb-closed 

set. 

Proof. Let λ be any r-fb-closed set and μ be any r-fuzzy 

open set such that λ ≤ μ in a fuzzy topological space 

(X, τ). Obviously, B 𝐶𝜏(λ, r) ≤ μ. Hence, λ is r-fgb-

closed set. 

Example - 3.5, also shows that the converse of the 

above statement isn’t true. Here, the fuzzy sets λ1 and 

λ2  are 
1

2
-fgb-closed sets but not 

1

2
-fb-closed sets. 

 

Proposition 3.12 If λ is r-fgb-closed and r-fuzzy open 

then λ is r-fb-closed. 

Proof. Let λ be r-fgb-closed and r-fuzzy open. Clearly, 

λ ≤ λ. By hypothesis, B 𝐶𝜏(λ, r) ≤ λ. But always, λ ≤ 

B 𝐶𝜏(λ, r). Therefore, λ = B 𝐶𝜏(λ, r). Hence, λ is r-fb-

closed. 

 

Lemma 3.13 If λ is a r-fgb-closed set and suppose λ ≤ 

μ ≤ B 𝐶𝜏(λ, r), μ ∈ IX then μ is r-fgb-closed. 

Proof. Let μ be any fuzzy set and ρ be any r-fuzzy open 

set such that μ ≤ ρ. By hypothesis, B 𝐶𝜏(λ, r) ≤ ρ and λ 

≤ μ ≤ ρ. Again, by hypothesis, μ ≤ B 𝐶𝜏(λ, r). Then 

B 𝐶𝜏(μ, r) ≤ B 𝐶𝜏(λ, r) ≤ ρ. That implies that, B 𝐶𝜏(μ, 

r) ≤ ρ. Hence μ is r-fgb closed. 

 

Theorem 3.14 For any r ∈ I0, λ is a r-fgb-closed set in 

a fuzzy topological space (X, τ ) iff  λ�̅�μ ⟹ B 𝐶𝜏(λ, 

r)�̅�μ where μ is r-fuzzy closed. 

Proof. Suppose that λ is r-fgb-closed set in a fuzzy 

topological space (X, τ ), r ∈ I0 and μ is r-fuzzy closed 

such that λq̅μ. Then, λ ≤ 1 − μ, Since 1 − μ is r-fuzzy 

open. By definition 3.1, B 𝐶𝜏(μ, r) ≤ 1 − μ. Then, 

B Cτ(λ, r)q̅μ. 

Conversely, Assume that the given condition holds. 

Let ρ be r-fuzzy open set of X such that λ ≤ρ. Then, 

λ�̅�(1 − ρ). Since, 1 − ρ is r-fuzzy closed. By 

hypothesis, λ�̅�(1 − ρ) ⟹ B 𝐶𝜏(λ, r)�̅�(1 − ρ). Then, 

B 𝐶𝜏(μ, r) ≤ ρ. Hence, λ is r-fgb-closed. 

Theorem 3.15 In a fuzzy topological space (X, τ ) if xp 

is a fuzzy point in X and λ is r-fgb-closed such that 

𝑥𝑝�̅�B 𝐶𝜏(λ, r) then B 𝐶𝜏(𝑥𝑝)�̅�λ. 

Proof. On contrary, assume that 𝑥𝑝  is a fuzzy point in 

X and λ is r-fgb-closed in a fuzzy topological space 

(X, τ ) such that B 𝐶𝜏(𝑥𝑝)�̅�λ.Then B 𝐶𝜏(𝑥𝑝) ≤ (1 − λ ) 

or λ ≤ (1−B 𝐶𝜏(𝑥𝑝)). Since, B 𝐶𝜏(𝑥𝑝) is a r-fb-closed 

set. Therefore, B 𝐶𝜏(𝑥𝑝) is a r-fgb-closed set. Then, 

B 𝐶𝜏(λ, r) ≤ (1−B 𝐶𝜏(𝑥𝑝)) ⟹ B 𝐶𝜏(λ, r) ≤ 1−𝑥𝑝. Hence, 

B 𝐶𝜏(𝑥𝑝)�̅�λ. 

IV r-FUZZY GENERALIZED b-

HOMEOMORPHISM 

 
Definition 4.1 Let (X, 𝜏) and (Y, 𝜎) be any tow r-fuzzy 

topological spaces. A mapping 𝑓: (𝑋, 𝜏) ⟶ (𝑌, 𝜎) is 

said to be   

    1.  r-fuzzy generalized b-continuous (in 

short, r-fgb-continuous) if 𝑓−1(𝜆) is r-fgb-closed in X, 

for every r-fuzzy closed set 𝜆 in Y.  

    2.  r-fuzzy generalized b-irresolute (in 

short, r-fgb-irresolute) if 𝑓−1(𝜆) is r-fgb-closed set in 

X, for every r-fgb-closed set 𝜆 in Y.  

    3.  r-fuzzy generalized b-open (closed) 

map if the image of every r-fuzzy open (closed) set in 

X, is r-fuzzy generalized open (closed) set in Y.  

(i.e.) if 𝑓(𝜆) is r-fuzzy generalized open(closed) set in 

Y, any 𝜆 ∈ 𝐼𝑋, 𝑟 ∈ 𝐼0 such that 𝜏(𝜆) ≥ 𝑟. (respect to, 

𝜏(1− 𝜆) ≥ 𝑟).  
 

Proposition 4.2 A mapping 𝑓: (𝑋, 𝜏) ⟶ (𝑌, 𝜎) is r-

fgb-continuous iff the inverse image of each r-fuzzy 

open set of Y is r-fgb-open in X.  

Proof. Let 𝑓: (𝑋, 𝜏) ⟶ (𝑌, 𝜎) be 𝑟-𝑓𝑔𝑏-continuous 

and 𝜆 be a 𝑟-𝑓𝑏-open set of Y. Then, 1− 𝜆 is a 𝑟-𝑓𝑏-

closed set of Y. By hypothesis, 𝑓−1(1− 𝜆) = 1−
𝑓−1(𝜆) is a 𝑟-𝑓𝑔𝑏-closed set in X. Therefore, 𝑓−1(𝜆) 
is a 𝑟-𝑓𝑔𝑏-open set in X.  

Conversely, assume that inverse image of each 𝑟-

fuzzy open set of Y is 𝑟-𝑓𝑔𝑏-open set of X. So, Let 𝜇 

be a 𝑟-fuzzy closed set in Y and (1− 𝜇) a 𝑟-fuzzy 

open set in Y. By hypothesis, 𝑓−1(1− 𝜇) = 1−
𝑓−1(𝜇) is a 𝑟-𝑓𝑔𝑏-open set in X. Hence, 𝑓−1(𝜇) is a 

𝑟-𝑓𝑔𝑏-closed set in X. Hence, 𝑓 is 𝑟-𝑓𝑔𝑏-continuous.  

 

Proposition 4.3 Every 𝑟-𝑓𝑏-continuous function is a 𝑟-

𝑓𝑔𝑏-continuous function.  

Proof. Let 𝑓: (𝑋, 𝜏) ⟶ (𝑌, 𝜎) be a 𝑟-𝑓𝑏-continuous 

and 𝜇 be a 𝑟-𝑓𝑏-closed set of Y. By hypothesis, 

𝑓−1(𝜇) is a 𝑟-𝑓𝑏-closed set in X. By proposition, 

𝑓−1(𝜇) is a 𝑟-𝑓𝑔𝑏-closed set in X. Hence, 𝑓 is 𝑟-𝑓𝑔𝑏-

continuous.  

Proposition 4.4 If 𝑓: 𝑓: (𝑋, 𝜏) ⟶ (𝑌, 𝜎) is r-fgb-
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continuous then   

    1.  For any fuzzy point 𝑥𝑝 of X and for any 

r-fuzzy open set 𝜇 of Y such that 𝑓(𝑥𝑝) ∈ 𝜇, there 

exists a 𝑟-𝑓𝑔𝑏-open set 𝜆 of X such that 𝑥𝑝 ∈ 𝜆 and 

𝑓(𝜆) ≤ 𝜇.  

    2.  For any fuzzy point 𝑥𝑝 of X and for any 

𝑟-fuzzy open set 𝜇 of Y such that 𝑓(𝑥𝑝)𝑞𝜇, there exists 

a 𝑟-𝑓𝑔𝑏-open set 𝜆 of X such that 𝑥𝑝𝑞𝜆 and 𝑓(𝜆) ≤ 𝜇.  

Proof. (1) Let 𝑥𝑝 be any fuzzy point of X and μ be any 

r-fuzzy open set of Y such that f(𝑥𝑝) ∈ μ. By 

hypothesis, f -1(μ) is r-fgb-open set of X such that 𝑥𝑝  ∈ 

f-1(μ). By taking, B = f-1(μ). Clearly, 𝑥𝑝 ∈ λ. Then, f(λ) 

= f(f-1(λ)) ≤ μ. 

(2) Let 𝑥𝑝 be any fuzzy point of X and μ be any r-fuzzy 

open set of Y such that f(𝑥𝑝)qμ. By hypothesis, f-1(μ) 

is r-fgb-open set of X such that 𝑥𝑝qf-1(μ). By taking, B 

= f-1(μ), Then, f(λ) ≤ μ. 

 

Proposition 4.5. If f : (X, τ ) −→ (Y, σ) is r-fgb-

continuous and g is r-fuzzy continuous g : (X,τ) −→ 

(Z, ρ), then the composition mapping g ◦ f : (X, τ ) −→ 

(Z, ρ) is r-fgb-continuous. 

Proof. Let μ be any r-fuzzy open set of Z. By 

hypothesis, g-1(μ) is a r-fuzzy open set of Y. By 

hypothesis, f-1(g-1(μ)) = f-1◦ g-1(μ)) = (g ◦ f)-1 (μ) is r-

fgb-open set of X. Hence, g ◦ f is r-fgb-continuous. 

 

Proposition 4.6. A mapping f : (X, τ ) −→ (Y, σ) is r-

fgb-irresolute iff the inverse image of each r-fgb-open 

set of Y is r-fgb-open in X. 

Proof. Let f : (X, τ ) −→ (Y, σ) is r-fgb-irresolute and 

λ be a r-fgb-open set of Y. Then, 1 − λ is a r-fgb-closed 

of Y. By hypothesis, f-1(1 − λ) = 1 – f-1(λ) is a r-fgb-

closed set in X. Therefore, f-1(λ) is a r-fgb-open in X. 

Conversely, assume that inverse image of each r-fgb-

open set of Y is r-fgb-open set of X. So, Let μ be a r-

fgb-closed set in Y. Then (1 − μ) is a r-fgb-open set in 

Y. By hypothesis, f-1(1 − μ) = 1 – f-1(μ) is a r-fgb-open 

set in X. Hence, f-1(μ) is a r-fgb-closed in X. Hence, f 

is r-fgb-irresolute. 

 

Proposition 4.7. Every r-fgb-irresolute function is r-

fgb-continuous function. 

Proof. Let f : (X, τ ) −→ (Y, σ) be r-fgb-irresolute and 

μ be a r-fb-closed set of Y. Then, μ is r-fgb-closed set 

of Y. By hypothesis, f-1(μ) is r-fb-closed in X. Hence, 

f is r-fgb-continuous. 

 

Proposition 4.8. If f : (X, τ ) −→ (Y, σ) and g : (X, τ ) 

−→ (Z, ρ) is r-fgb-irresolute, then the composition 

mapping g ◦ f : (X, τ ) −→ (Z, ρ) is r-fgb-irresolute. 

Proof. Let μ be any r-fgb-open set of Z. By hypothesis, 

g-1(μ) is r-fgb-open set of Y. By hypothesis, f-1(g-1(μ)) 

= f-1◦ g-1(μ)) = (g ◦ f)-1(μ) is r-fgb-closed set of X. 

Hence, g ◦ f is r-fgb-irresolute. 

 

Proposition 4.9. If f : (X, τ ) −→ (Y, σ) is r-fgb-

irresolute and g : (X, τ) −→ (Z, ρ) is r-fgb-continuous, 

then the composition mapping g ◦ f : (X, τ ) −→ (Z, ρ) 

is r-fgb-continuous. 

Proof. Let μ be any r-fb-closed set of Z. By hypothesis, 

g-1(μ) is r-fgb-closed set of Y. By hypothesis, f-1(g-

1(μ)) = f-1◦ g-1(μ)) = (g ◦ f)-1(μ) is r-fgb-closed set of X. 

Hence, g ◦ f is r-fgb-continuous. 

 

Proposition 4.10. If f : (X, τ ) −→ (Y, σ) is r-fgb-

irresolute then 

1. For any fuzzy point xp of X and for any r-fgb-open 

set μ of Y such that f(xp) ∈ μ, there exists a r-fgb-open 

set λ of X such that xp ∈ λ and f(λ) ≤ μ. 

2. For any fuzzy point xp of X and for any r-fgb-open 

set μ of Y such that f(xp)qμ, there exists a r-fgb-open 

set λ of X such that xpqλ and f(λ) ≤ μ. 

Proof. (1) Let xp be any fuzzy point of X and μ any r-

fgb-open set of Y such that f(xp) ∈ μ. By hypothesis, 

f-1(μ) is r-fgb-open set of X such that xp ∈ f-1(μ). By 

taking, B = f-1(μ), Clearly, xp ∈ λ. Then, f(λ) = f(f-1(λ)) 

≤ μ. 

(2)Let xp be any fuzzy point of X and μ be any r-fgb-

open set of Y such that f(xp)qμ. By hypothesis, f-1(μ) 

is r-fgb-open set of X such that xpqf-1(μ). By taking, B 

= f-1(μ), Then, f(λ) ≤ μ. 

 

Proposition 4.11. A mapping f : (X, τ ) −→ (Y, σ) is r-

fgb-closed iff for each μ ∈ IY and for each r-fuzzy open 

set λ of X such that f-1(μ) ≤ λ, there exist a r-fgb-open 

set ρ of Y such that μ ≤ ρ. 

Proof. Let f : (X, τ ) −→ (Y, σ) be r-fgb-closed. Let μ 

∈ IY and λ be a r-fuzzy open set of X such that f-1(μ) ≤ 

λ. Then, 1 − λ is a r-fuzzy closed set of X. By 

hypothesis, f(1 − λ) = 1 − f(λ) is r-fgb- closed set of Y. 

Then 1 − f(1 − λ) is r-fgb-open set of Y. Then, ρ = 1 − 

f(1 − λ), ρ is r-fgb-open set of Y such that μ ≤ ρ and f-

1(ρ) ≤ λ). 

Conversely, Let μ be any r-fuzzy closed set in X. 

Clearly, f(μ) ∈ IY . Then, f-1(1 − f(μ)) = 1 − f-1(f(μ)) ≤ 

1−μ, is r-fuzzy open set in X such that f-1(1−f(μ)) ≤ 

1−μ. By hypothesis, there exist a r-fgb-open set ρ of Y 

such that (1−f(μ)) ≤ ρ and f-1(ρ) ≤ 1−μ. Therefore, 

1−f(ρ) ≤ f(μ) ≤ f(1−f-1(ρ)) ≤ 1−f(ρ) ⟹ f(μ) = 1−f(ρ). 

Hence, f(ρ) is r- fgb-closed set in X. 

 

Definition 4.12. A bijective mapping f : (X, τ ) −→ (Y, 

σ) is called r- fuzzy generalized b-homeomorphism (r-

fgb-homeomorphism) if f and f-1 are r- fuzzy 

generalized b-continuous. 
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Theorem 4.13. For any bijective function f : (X, τ ) −→ 

(Y, σ),the following are equivalent : 

1. f is a r-fgb-homeomorphism. 

2. f is r-fgb-continuous and is a r-fgb-open map. 

3. f is r-fgb-continuous and is a r-fgb-closed map. 

Proof. (1) ⟹ (2) Let f be a r-fgb-homeomorphism. 

Then f and f-1 are r-fgb-continuous. It is enough to 

prove that, f is a r-fgb-open map. Let μ be any r-fuzzy 

open set in X. Since, f-1 : ( Y, σ) −→ (X, τ ) is r-fgb-

continuous. Then, (f-1)-1(μ) = f(μ) is r-fgb-open set in 

Y. Hence, f is r-fgb-open map. 

(2) ⟹ (3) It is enough to prove, f is r-fgb-closed map. 

Let μ be any r-fuzzy closed set in X. Then, 1−μ is r-

fuzzy open set in X. By hypothesis, f(1−μ) = 1−f(μ) is 

r-fuzzy generalized open set in Y. Then, f(μ) is r-fuzzy 

generalized closed set in Y. Hence, f is r-fgb-closed 

map. 

(3) ⟹ (1) It is enough to prove, f-1 is r−fgb-

continuous. Let μ be any r- fuzzy open set in X. Then, 

1−μ is r- fuzzy closed set in X. By hypothesis, f(1−μ) 

= 1−f(μ) is r-fgbclosed set in Y. Then, f(μ) is r-fgb-

open set in Y. Hence, f-1 is r- fgb-continuous. 

 

Proposition 4.14. Every r-fb-homeomorphism is r-fgb-

homeomorphism. 

Proof. Let f : (X, τ ) −→ (Y, σ) be r-fgb-

homeomorphism.Therefore, f and f-1 are r-

fbcontinuous. 

By proposition, f and f-1 are r-fgb-continuous. Hence, 

f is r-fgb-homeomorphism. 

 

V CONCLUSION 

 

This work is dealt with a findings of the new class of 

sets in smooth fuzzy topological spaces, namely r-fgb-

closed sets that reveals the minimal structure. Basic 

features have been studied along with suitable 

examples. Also some results on r-fgb-

homeomorphism have been derived. 
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Abstract— Artificial Intelligence (AI) is a term that’s been 

anticipated by the population. It is greatly changing the human 

lives like smart homes, chatbots in customer service centres, 

surgical assistant in medical field and controlling the weeds in 

agriculture sector which are all its applications. Combining the 

disciplines of Artificial Intelligence and Software Project 

Management is ultimately a risk today. Software Project 

Management has the magnitude to plan, organize and manage 

the resources. Today automating Software Project Management 

is merely taking chances. Both disciplines have reached its 

heights separately. A dataset is collected based on human 

resource management which is one of knowledge area of 

software project management. This paper aims in implementing 

several data mining approaches such as BayesNet, J48, Random 

Forest, Naïve Bayes, Kstar for categorising the performance of 

the employee. An experiment is carried out to select the 

classification technique for the dataset and predicting the 

performance of the employee. The results of the experiment 

define that Bayesnet takes higher accuracy of 0.996 

comparatively high than other classifiers of previous research 

work. Performance score classified with age is further clustered 

to identify the best performing age group. The results suggest 

that the age group between twenty eight and forty are found to 

be high performers.  

 

Keywords— Artificial Intelligence, Project managers, Expert 

systems, Algorithms, Knowledge base. 

I INTRODUCTION 

The software Project Management deals with the real-world 

objects so as Artificial Intelligence (AI). Both are closer to 

each other as they deal with the human resources. Andrew Ng 

(2017) says ―Artificial Intelligence is a new electricity‖ [1]. It 

electrifies software project management in several ways, one 

such way is that it automatically generates the cost of the 

projects based on several parameters such as the size of the 

project, contract types and the competence of the project 

managers without the hindrance of human resource [2]. It acts 

as an aid in automating the project activity based on the 

requirements in project initiation document. 

 Artificial Intelligence helps the project managers to 

manage and stick to the plan. The knowledge based expert 

system consists of knowledge base built by the knowledge 

engineers. The knowledge engineers are the one who 

represent objects and relations in any domain. In project 

management, experiential knowledge of the project managers 

is fed into the knowledge base by the knowledge engineers 

[3]. The knowledge based expert systems now automatically 

estimate the duration of the project and needs of the resources 

for the project activities.  

Automobile project managers can enhance 

management skills with the use of sensors. The performance 

of data is fed in the knowledge base used to detect and repair 

automobile hardware parts automatically without 

theinterference of the human resource. The growth of the 

automobile industry will have lot of hype when it 

automatically detects the defective parts of the hardware and 

resolve it. 

Project managers must relook the growth of Artificial 

Intelligence in project management and get along with the 

computers and algorithms [4]. In future, Intelligent bots acts 

as an assistant for the project managers. The project managers 

must update the schedules, activities and tasks dynamically to 

the intelligent bots. The knowledge based expert systems not 

only consists of updated information but also consists of 

historical data. The expert systems could easily predict the 

upcoming situations with the help of loaded historical data. 

Artificial Intelligence in project management has a 

huge impact on team performance and increases the outcome 

of the project. In near future, Project managers will be 

replaced by the Intelligent Bots because they can embrace the 

rapid changes occurring in the environment [5]. AI can predict 

the future patterns with the help of the past patterns.However, 

Artificial Intelligence and robots can automate tedious and 

monotonous tasks that consumes the time of project manager, 

but the vital role of a project manager is the leadership and 

communication skills set that they must communicate with the 

project team members.A survey says that 51% of the team 

members prefer not to work under a project manager because 

the team members insight is that they take credit for others’ 

work [6]. A robot project manager can be fed by the data to be 

free from human flaws such as biased in taking decisions, 

making careless errors. The performance of the Artificial 

Intelligence increases as their algorithms are enriched and 

they continue to learn from data.Automation and Integration 

are the baselines of Artificial Intelligence. 

Automated software project management is at its 

ground work and evolving with new techniques and methods. 

The below sections review about the role of Artificial 
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Intelligence in knowledge areas of software project 

management.It focusses on three knowledge areas they are 

project scope management, project cost management, project 

human resource management. 

  

II. A. RELATED WORK 

John M.Kirimi et. al. have illustrated about the 

extraction of knowledge significant for forecasting the 

employee performance using the previous appraisal records 

[7]. Used J48 classifier algorithm to generate the performance 

of the employee. Pooja Tripathi et.al have investigated about 

the impact of expert system used in a job evaluation systems 

[8]. In this paper both the psychological and performance 

outcomes were analysed. The users were served as subjects. 

The expert systems were developed and used for the 

performance assessment. It is used to develop the individuals 

to meet with the institutions vision. Sumam Sebastian used 

multilayer perceptron to predict the performance of the 

student [9]. MLP training gave a far better result than simple 

training. HamidahJantan et. al. presents a study on 

implementing the data mining techniques for the development 

of employee regarding their future performance [10]. An 

experiment is carried to suggest the feasible classification 

technique using the data of employees. Used J48, Random 

Forest, Multi Layer Perceptron, Radial Basis Funtion 

Network, K-Star classifier algorithms on predicting the 

performance of employee and concluded that J48 classifier 

considered to have highest accuracy and the most suitable 

classifier for the data set. Anaya Sarker et. al. states that the 

employee is the key element of the organization [11]. The 

paper presents how the data clustering method can be applied 

for evaluating the performance of employee and also in 

decision making process. The study is carried to find out the 

inefficient employees and the aids to eliminate the 

inefficiency. The K-Means clustering and decision tree 

algorithm is used to analyse and predict. The K-Means 

classifier was used to partition the employee and decision 

making algorithm was used to classify employee and take 

decisions quickly. 

 

III METHODOLOGY 

 A. DATA SET 

The data mining tools are used to analyse the data 

and deduce into useful information. The data set is collected 

based on the performance of employees. It includes 310 

performance score of an employee. The records were 

described by 24 parameters to evaluate the performance. Out 

of which three parameters were neglected due to inconsistency 

of data. The data was divided into three data set. The first data 

set holds 181 records used for training instances. The second 

data set holds 30 records used for testing instances while the 

others were used for validating the model. Certain attributes 

were neglected from the dataset which were not helpful for the 

classification such as date of hire, date of termination, date of 

birth. Age attributes was helpful in identifying the which age 

group performed efficiently. It is also useful for the managers 

to recruit employees based on the age group. 

The Resample was used in Pre-process to divide the 

data set into training, testing and validating sets.  The 

experiment is to identify the possible techniques using the 

classification of the algorithm on the attributes of the data. 

From the experiment carried the dataset produced results 

using the classifiers. To choose the suitable classifier for the 

dataset the highest ROC curve is considered.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure.1. Block diagram of building the classifiers. 

As it was discussed before, resampling was done in 

preprocess. In figure 10, After the resampling process the 

dataset is divided into three insatnces. The first instance in 

testing instance which is used for testing the dataset. The 

second instance is training instance where some tuples are 

stored for only training. The third instance is validation 

instance used for validating the sets. After the isolation of the 

data set. Many classifiers such as J48,naïve bayes, random 

forest, bayesnet were applied on the dataset. Classification is 

done based on the performance score of the employees. The 
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final resultant is fed into the knowledge base and the inference 

engine checks for the age group of an employee and 

corresponding performancescore .Finally, it is generated into 

reports which is accessible for the HR managers. It is helpful 

for them to identify the employee who must be appraised and 

the employee who must be given more training. 

 

 

IV. RESULT AND DISCUSSION 

 

A. PERFORMANCE MEASURE  

There are several parameters that used to evaluate the 

performance of the data. They are precision, recall, TP rate, 

FP rate, f-measure, ROC and PRC curve. Precision is referred 

as positive predictive value. It is a part of relevant instances 

over the retrieved instances. Recall is also known as 

sensitivity which is also a part of relevant instance retrieved 

over total amount of relevant instances. Precision describes 

―how useful the data are‖ and recall describes ―how complete 

data are‖. 

Figure. 2 portrays the precision and recall and shows the part 

of true positive and false positive. F-measure means it is a 

combination of precision and recall. ROC curve describes 

about how the classifiers are performing. They consider the 

positive and negative classes equally. PRC curve is a 

precision-recall curve which is used less over ROC curve. It is 

mainly used for ambiguity data sets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Performance measure 

 

It is evident in the table 1 that Bayes net classifier algorithm 

has the highest ROC curve of 0.996 which is nearly 1. The 

classifier that is not suitable for the dataset was J48 algorithm. 

As the ROC curve for J48 algorithm is 0.500. Due to these 

reasons, bayesnet was selected as the suitable classifier for the 

applied dataset.. The reason of choosing bayesnet over other 

classifiers is that the other algorithms were already used in 

identifying the performance of the employees in the 

organization. 

 
Table 1. Comparison of classification on performance evaluation. 

 

 TP Rate FP Rate  Precision  Recall Fmeasure ROC  PRC 

Bayes net 0.955 0.036 0.957 0.955 0.954 0.996 0.991 

Random Forest 0.900 0.173 0.914 0.900 0.896 0.886 0.884 

K-star 0.833 0.077 0.871 0.833 0.843 0.838 0.798 

J48 0.542 0.542 0.542 0.542 0.703 0.500 0.341 

Naïve bayes 0.800 0.288 0.862 0.800 0.801 0.838 0.856 

 

In Table 1, performance measures describe the comparison of 

classification on the performance evaluation of employees. In 

following sections, a 

 graph shows the comparison among the classifiers applied. 

Here the X-axis denotes the classifiers to be compared and the 

Y-axis denotes the values of the classifiers. Through this 

graph, it is efficient to identify the highest accuracy classifier 

that is suitable for the real time dataset. The comparisons were 

performed with the classifiers such as J48, Bayesnet, Kstar, 

Naïve bayes. 

 

True 

Positive 

False 

Positive 
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Figure 3. Comparison with TP and FP rate. 

 

Figure 3. describes the true positive and false 

positive rates of all the classifiers. It is apparent that True 

positive rate is higher in bayesnet classifier compared to other 

classifiers. It has higher accuracy than other classifiers. The 

J48 classifier has lower accuracy in TP rate compared with 

other classifiers. Figure 4, depicts the comparison of 

classifiers with precision, recall and  

 

 

f-measure. The values depicts that bayesnet has the highest 

precision, recall, f-measure compared with other random 

forest, kstar, J48, naïve bayes. The value of precision, recall, 

f-measure is 0.957,0.955, 0.954 respectively which is nearly 1. 

The lowest accuracy is J48 classifiers whose values are low 

compared with other classifiers. 

 

 
Figure. 4. Comparison with ROC and POC 

 

       In Figure 4, comparison with ROC and POC curve among 

the classifiers is presented. From the graph it was inferred that 

the ROC and POC curve has the highest value compared to all 

the classifiers used. It has the highest accuracy of 0.996 which 

is nearly 1. The lowest accuracy classifier is J48 whose value 

holds 0.500 which is merely lower than the compared 

classifiers. 
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B. INFERENCE 

 

In the next step, the age is compared with the performance 

score. The orange scale denotes the age of the employees and 

the blue scale denoted the performance score. It is 

acknowledged that age group between twenty eight and forty 

has the performance score higher than  

 

 

 

 

the other age group. Through the results obtained from the 

experiment it is recommended for the hr managers to recruit 

the candidates based on the age group who own lots of 

experience compared with other age group as shown in Figure 

6. They also have high energy and skill sets to perform their 

work. From the graph, it is proved that Bayesnet classifier has 

more high accuracy comparing with other classifiers.  

 

 

 

Figure 6.  Sample date -Age plotted with performance score 

 

 

V CONCLUSION AND FUTURE WORK 

 

The Experiment results that Bayesnet classifier is suitable 

for the dataset. As far as concern, the Bayes net has the 

highest ROC area when compared with J48, Random forest, 

K-star, Naïve Bayes. Parameters of dataset were helpful in 

finding the performance of an employee based on the age 

parameter. The dataset was primarily resampled and then the  

 

 

 

classifier was applied that resulted in the highest ROC 

curve. The output of the classification is taken and clustered 

based on the age parameter. In future work, it is also 

recommended to analyse the confusion matrix as it provides 

various statistical measures and inference can be noted to 

predict the performance score of the employee. 

 

0

1

Bayes net Random
Forest

K-star J48 Naïve bayes

V
al

u
e

s 

Performance measure of classifiers 

Comparison with ROC and POC curve 

ROC PRC

3
 

3
 

3
 

3
 

3
 

3
 5
 

5
 

5
 9

 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

3
 

3
 

2
 

2
3

 

2
3

 

2
5

 

2
4

 

2
2

 

2
3

 

2
5

 

2
6

 

2
3

 2
9

 

2
6

 

3
8

 

3
2

 

4
6

 

3
2

 3
5

 

3
6

 

2
9

 3
3

 

3
3

 3
6

 

3
1

 

3
0

 

4
8

 

3
9

 

3
7

 

4
5

 

5
4

 

3
1

 

1  2  3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  2 4  2 5  2 6  2 7  2 8  2 9  

AGE AND SCORE 

COMPARISON OF AGE AND PERFORMANCE SCORE  

Perf_ScoreID Age



ASPIRE-ICNFMC’19 Special Issue 

 

 

56 

 

REFERENCES 

 
[1]Oscar Li, ―Artificial Intelligence is a new 

Electricity‖,https://medium.com/syncedreview/artificial-intelligence-is-the-
new-electricity-andrew-ng-cc132ea6264, 2017. 

[2] Kevin MacGregor Adams, C. Ariel Pinto, ―Software development project 

management: a literature review‖, Proceedings of the 26th National ASEM 
Conference: Organizational Transformation: Opportunities and Challenges 

(pp. 635-641).[Online]. Available:  

https://www.researchgate.net/publication/273261217_Software_Development
_Project_Management_A_Literature_Review 

 

[3] Sorte, B. W., Joshi, P., & Jagtap, V. (2015). Use of Artificial Intelligence 
in Software Development Life Cycle: A State of the Art 

Review. International Journal of Advanced Engineering and Global 

Technology, 398-403.  
[4] Amit Johnsonbabu, ―Reinventing the role of projectmanager in the 

artificial intelligence era‖, 15 – 17 September,2017,Chennai. 

https://www.pmi.org.in/conference2017/pdfs/papers-pdfs/theme-3-rapidly-
changing-world/1-Reinventing-the-role-of-Project-manager.pdf 

[5] Mary Branscombe, ―How AI could revolutionize projectmanagement.‖, 

https://www.cio.com/article/3245773/project-management/how-ai-could-

revolutionize-project-management.html, 2018,  
[6] Meziane, F. (Ed.). (2009). Artificial Intelligence Applications for 

Improved Software Engineering Development: New Prospects: New 

Prospects. IGI Global. [7] Kirimi, J. M., & Moturi, C. A. (2016). Application 
of Data Mining Classification in Employee Performance 

Prediction. International Journal of Computer Applications, 146(7), 28-35. 

[8]  Tripathi, P., Ranjan, J., & Pandeya, T. (2012). Human Resource 
Management through AI Approach: An Experimental Study of an Expert 

System. In National Conference on Communication Technologies & its 

impact on Next Generation Computing CTNGC, Proceedings published by 
International Journal of Computer Application.  

[9] Sebastian, S. (2016). Performance evaluation by artificial neural network 

using WEKA. International Research Journal of Engineering and 
Technology, 3. [10] Jantan, H., Hamdan, A. R., Othman, Z. A., & Puteh, M. 

(2010, May). Applying Data Mining Classification Techniques for 

Employee's Performance Prediction. In Knowledge Management 5th 
International Conference (KMICe2010) (pp. 645-652). [11] Salunkhe, T. P. 

(2018). Improving employee retention by predicting employee attrition using 

machine learning techniques (Doctoral dissertation, Dublin Business School). 
 

 

 
 

 






	002 - Final Full file-converted.pdf
	Page 1
	Page 1

	003 - ICNFMCMAT004.pdf
	004 - ICSC003-paper.pdf
	005 - ICSC001_paper.pdf
	006 - ICNMFCMAT025.pdf
	007 - ICSC006_paper.pdf
	008 - ICSC014_paper.pdf
	009 - ICSC008_paper.pdf
	010 - ICSC009_paper.pdf
	011 - ICSC007_paper.pdf
	012 - ICNMCMAT036.pdf
	013 - ICNMFCMAT046(1).pdf
	014 - ICSC021_paper.pdf
	015 WRAPPER BACK.pdf
	Page 1
	Page 2

	Page 1
	Page 2



