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Criteria 3

Research, Innovations and Extension

3.3- Research Publication and Awards

3.3.1.Number of research papers published per teacher in the Journals notified on
UGC care list during the last five years

3.3.2.Number of books and chapters in edited volumes/books published and papers
published in national/ international conference proceedings per teacher during
last five years
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Attunement of Trickle Algorithm for Optimum
Reliability of RPL over loT

AL S Joseph Charles and Kalavathi l’nl:-mis;uny‘r'{“

N Department of Computer Science and Applications
Uhe Gandhigram Rural Institute (Deemed to be Univcr.;ily)
Gandhigram, Dindigul 624302, ‘Tamilnadu, India ‘
chavisdb@email, com, pkalavathi.gri@egmail. com

st £ collor 4 gl eoees o ek ham v e o
0 col 1h sensors and store them over the cloud make
the hn‘c“rm‘t of Things (IoT). The routing protocols in LLNs play the essential
role of forwarding and routing the packets. IPv6 routing protocol for LO\)\; .powcr
:}nd lo:\'s.\' networks (RPL), used in LLNs has the key features of topology
h?rnmnon. control messages, objective function and Trickle algorithm. The
trickle algorithm is a dynamic algorithm controlling the timer in RPL. Thc're are
some Key parameters in the trickle algorithm that affect the functioning of the
‘mcklc timer and consequently the RPL itself. The efficiency, robustness and
improvement of RPL depends to a great extent on the fine tuning of the trickle
algorithm and there are no specific standard values provided for the attunement.
This paper aims at creating a suitable simulation environment in Cooja Simu-
lator over the Contiki operating system and attuning the key parameters of
trickle algorithm, namely minimum interval (Imin), maximum interval (Imax)
and redundancy value (k) to find out the optimum reliability of RPL.

RPL is expanded asIPv6 Routing Protocol for Low power and lossy

networks.

Keywords: Trickle algorithm - RPL - Internet of Things - Cooja Simufator

1 Introduction
(I0T) is one of the trending areas of scientific research in the field of
that enables the interconnected objects in the

to act smartly for the beneficial of certain
tonomy to make intelligent

Internet of Things
computer technology. It is a technology
real world that may not be exactly computers,

ns. The objects or things in IoT are given au
formation received [1]. The objects may be the equipment at

home. or devices like Television, Fan, Refrigerator, washing machine, tube light,
mobile phone etc. This technology makes the objects to not only compute but actively
make decisions that may be critical. The objects are interconnected and are enabled
with internet facility and they communicate among themselves regularly [2]. There are
millions of devices interconnected at present and the number of devices added every

day to the network is growing exponentially.

applicatio
decisions based on the in

Springer Nature Singapore Pte Ltd. 2019
M. Thampi et al. (Eds.): SSCC 2018, CCIS 969, pp. 1-12, 2019.
https://dot org/10. 1007/978-981-13-5826-5_49
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2 A. S. J. Charles and K. Palanisamy

The devices or objects in the loT are usually called nodes and they arc deviees wit,
minimum processing capacity, memory and cnergy resource. The network of devices of
these types are called Low power and lossy networks (LLNs) [1]. Due to the limitation
and constraints of the battery power, memory and processing capacity this net o
also called as constrained network. Here both the nodes and the routes are constralnes.
[3]. The nodes in loT are composed of four components, namely (i) Sensor module
(ii) Wireless communication module (iii) Processor module and (iv) Power module. All
the nodes in the network are considered equal without any hicrarchy. So far there 1s 06
standard in [oT and standardization is still under development [4].

The commonly used standard for MAC is JEEE 802.15.4. But the frame format
used in the traditional IEEE 802.15.4 was not that suitable to IoT due to the constrzin®s
of energy, memory and processing power. Therefore, the extended version of JEEE
802.15.4 was created to better suit JoT and was named as IEEE 802.15 4e. it has some
specific features like slot frame structure, scheduling, synchronization and channel
hopping that suit the low power communication. There are also other medium access
and communication standards like IEEE 802.11 AH, wirelessHART, Z-wave, Blue-
tooth low energy (BLE), Zigbee, DASH7, HomePlug, G.9959, LTE-A, LoRaWAN.
Weightless, DECT/ULE designed specifically for LLNs [2].

The next and most important layer is the network layer where the flow of datz is
controlled. In the traditional network there are very many network protocols used for
routing and among them all some efficient ones are worth mentioning, namely Open
Shortest Path First protocol (OSPF), Optimized Link State Routing ( OLSR), Ad hoc
On demasd Distance Vector (AODV) [3].. Their efficiency in IoT is dampened corm-
paring with the regular networks, due to the Scareity of power, memory and processing
capacity. In this context, [Pv6 based Routing Protocol for Low Power and Lossy
Networks (RPL) developed by IETF, has emerged as the most suitable and efficient
network protocol [5].

Topology formation, RPL messages, objective function and Trickle timer are some
of the key components of RPL [5]. Efforts have been made successfully to improve the
QoS of RPL by tweaking and tuning the key components. IoT being constituted by
LLNs essentially lack memory, processing and energy resources. Therefore, the critical
activities of the network have to be performed reliably with optimum results. Hence,
the authors strive to fine tune the trickle algorithm based on the adjustments of the key
parameters of the trickle timer [6]. The results are simulated using the typical simulator
designed for IoT namely, Cooja Simulator run over the Contiki operating system.

2 Related Work

It is the responsibility of the routing protocol to forward the packets from the nodes.
RPL is a distance vector protocol. The usage of link state protocols requires larger
memory and therefore they are not suitable for LLNs. RPL is also a proactive routing
protocol that computes routes in advance and stores in routing tables. These protocols
periodically send control messages to find out the best route and to propagate routes in
the network. The nodes send both the control messages and other messages across the
network, in sharing the information related to the formation of topology [3].
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2.1 Topology Formation

RPL creates a tree-like topology. called as Directed Acyclic Graph (DAG). There are
tWo types of the movement of traffic (i) Upward and (ii) Downward. The upward
movement specifies the movement of traffic from the leaf nodes to the root and the
downward movement vice versa [3].

2.2 RPL Messages

RPL uses four types of control messages. (1) DODAG Information Object (DIO) -

This message camries information regarding the RPL configuration and the related

information. This information is essential to the formation and maintenance of the

topology. (2) DODAG Information Solicitation (DIS) — This message is used by any

node to propagate information about the node and to solicit the DIO messages from

other neighboring nodes. If a node is not able to receive DIO immediately, then DIS

messages are triggered until it gets a DIO message. (3) DODAG Destination Adver-
tisement Object (DAQ) — This message carries information regarding the destination
and it is directed upward towards the root. (4) Destination Advertisement Object
Acknowledgement (DAO-ACK) — This message is used mainly in unicast communi-
cation [3]. The construction of DODAG directed towards the root is the aim of this
upward routing. It allows multipoint to point communication [3]. Destination Adver-
tsement Object (DAO) messages serves RPL to establish the downward routing. These
messages are used o establish point-to-multipoint or point-to-point communication [3].

2.3 Routing Meirics

Routing metrics are used in calculating the path cost in making a routing decision. The
routing metrics are of quantitative values used by the objective functions to find the
cost of a path [7]. The traditional networks have mostly the link metric alone, but LLNs
have in addition the node metric too. The link metric gauges the link quality whereas

the node metric specifies the quality of the node. Node State Attribute (NSA). Node

Energy and Hop Count are the node metrics and Latency. Throughput. Link Quality
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(ETX), Link Color are the link metrics. g,

count and ETX are used as metrics by default in RPL. Hop C(?unt is thc. count (?f‘ the
intermediate links between the source and the destination. ET X is the quality metrics of
the link. It is an integer which is calculated as the expected numbc'r of tra'n.?m!ssmns
before a successful one, over a link. The primary need of the LLN is to m'mxm]ze the
memory use and power consumption. Therefore, we can use these metrics .aS con-
straints also. We set a threshold value to the metrics while using them as constraints [§].

Level, Expected Transmission Count

24  Objective Functions

The RPL objective function is responsible for making the intelligent decision of
choosing the best path based on the information available. The objective function
(OF) determines which link or node metric is to be used in selecting the best path [9].
RPL provides with two inbuilt objective functions, namely Objective Function Zero
(OF0) and Minimum Ranking with Hysteresis Objective Function (MRHOF). In OF0,
the hop count routing metric is used and ETX is used in MRHOF. Each RPL instance
has its own objective function. It is also possible to create multiple objective function,
one for every instance of RPL [10].

2.5 Trickle Algorithm

The tn'ckl-e algorithm provides an efficient mechanism of avoiding the control traffic
overhead in the network. The trickle timer is regulated in such a way to be aware of the

 density and stability of network. When a node’s data is not consistent with the existing

data then the trickle algorithm acts quickly to increase the speed of the transmission of
control messages to bring consistency in the network. Whereas when the network is
stable and consistent the trickle slows down the control traffic [6]. Trickle algorithm
was originally developed for the programming languages and due to its efficiency, it is
employed in RPL. Trickle algorithm is highly robust, simple and scalable. The tr}ckle
primitive is very simple that it sends messages until it hears from the nodes that the data
is redundant [11]. The data sent may contain information related to the network like
routing state or network update version. For example, if a node A has information n and
B has information n + 1, then while A receiving the message from B it updates it to
n + 1, whereas if B received from A, then it ignores the message. Here it does not
matter that who sends first, but what is sent, is more important. Trickle is also density
aware primitive, that it reduces the frequency of messages in dense network and

increases the speed in sparse network [12].

2.6 Problem Description

Trickle algorithm is aimed at providing the optimum reliability and robustness to the
network. But the efficiency of the algorithm is dependent on the environment and the
network. The main problem of Trickle is short-listen problem, where all the nodes are
not synchronized and redundant messages are sent across the network. Some works try
to improve the efficiency of trickle by. tweaking the algorithm. The enhanced trickle (E-
Trickle) tries to solve the short-listen problem by tweaking the trickle. It attempts to

\
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choose the random ti -
original trickle [13]. T?zra;;ﬂ:sevﬁzg tt}ﬁetr;?gev 0 to I, instead of I/2 to I as in the
to a greater extent. Extended trickle (Tricﬁe—Plegs)hzti\‘x’/Z:]S:Vt;d th'e Short-h'Sten prOPlem
hift factor. that ov he trickle by introducing a
. ; : tersteps a calculated number of double intervals [14]. The authors
Wwho propose optimized trickle take a midway between the E-trickle and the original
trickle, by dynamica!ly choosing the random timer t either from between 0and IorI/2
and, I'[IS]. They bring out the results showing the consistency of network and the
optimized results.

The REC 6206 for Trickle algorithm specifies that any effort to tweak Trickle may
not pljovide the desired result unless there is a constitutive change based on proper
experiments. In spite of that many efforts, as given above, have been made to tweak the
trickle. This proposed work tries to optimize the trickle without tweaking it, by tuning
the key parameters of trickle namely Imin, Imax and k to get the best results for any
given network environment. Therefore, the objective of this work is to tune the trickle
with the three important parameters and obtain the optimum result.

2.7 Trickle Parameters and Variables

Trickle algorithm has three important parameters that determine its efficiency, namely
minimum interval size Imin, maximum interval size Imax and the redundancy constant
k. The minimum interval time Imin is defined in milliseconds or seconds. The maxi-
mum interval size Imax is the number of doublings of Imin, i.e. if Imin is 100 ms then
if Imax is given as 10 then the value of Imax is 100 * 210 = 100 * 1024 = 102400 ms.
The redundancy constant k is a non-zero positive integer. Apart from the parameters
there are also three other variables used in the trickle algorithm. They are the curreht
interval time I, time within the current interval time t, and the counter ¢ [6]. The trickle

" algorithm is figuratively given in Fig. 1.
T
=1
Node 1 ) ﬂ ' _»
Node 2 '_____l.__l ﬂ Ir— ] ” >
Node 3C——————1 H | I l =
Node 4 ——— " P ) ﬂ l >
K=1

DIO Suppressed
Reception
——= Lisscaing Period

p DIO Transmission

Fig. 1. Functioning of Trickle algorithm
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Trickle Algorithm

Swp l: Initialize [ with a random value Imin

Step 2: Assign the value of I to T;
Assign a random value between I/2 and [ to t;
Set ¢ to 0 and start the timer

Step 3: If the transmission is consistent, then
Increment ¢
Step 4: If the transmission is inconsistent, then

Set [ with Imin

£ the random timer t expires, then check Ifk is less than c, then

Step 5:
Transmit DIO
Else
Suppress DIO
Step 6: If the Interval I ends, AND the transmission is consistent, then
Double the Interval T until it reaches Imax and go to Step 2
If the transmission is inconsistent and Imax is less than or equal to I,
Then. set Imax as the Interval I and go to Step 2
Description

Imin. c is the counter value and t is a random time

value chosen. When the interval begins the value of ¢ is set to 0 and the time t is
randomly chosen between the values I/2 and I. At the time when t is equal to I the
interval ends. The value of ¢ is incremented by 1 if the network is consistent. The data
transmission at time t takes place as long as the value of c is less than the redundancy
value k. At the time of expiry of the interval I, it is doubled. If the doubling value is
Jonger than Imax then I is set to time specified by Imax. Imax is the product of Imin
with two to the power of Imin. If the network is found inconsistent when the value of I

is greater than Imin then it is reset to Imin [6].

The interval time is initially set to

3 Method Adopted

3.1 Attunement Model

The performance and efficiency of trickle algorithm is mainly controlled by the three
parameters Imin, Imax and k. Imin is the minimum time between the consecutive DIO
messages sent in a network. When the network is stable the number of DIO messages
are reduced and when there is an inconsistency, then a greater number of DIO messages
are transmitted to bring back stability and consistency. The control traffic overhead in
the network directly affects the QoS parameters. Therefore, setting the Imin to an
optimum value is essential in 2 network. RPL does not propose any default optimum
value. In our work we have decided to evaluate the Imin values between 2 to 20 with an
increase of 2 in order to find the optimum yielding result. In the same way we check the
Imax value also. Imax is the maximum time allowed between two consecutive DIO
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Total Latency = _
¥ = 20k = 110 ) (Received Time (k) ~ Sent Time (k)) (1
. N ‘ ! - /.
Energy Consumption

f the critical i i ¥
On:guomed sergy of Zs;lgz ntl, LLN& 18 the energy consumption. It is not only the
cons e but also the remaining energy is taken into consideration

(18]. The Cooja simulator gives the details of the
. ! ener sumpti ]
energy, LPM energy, Radio on time Energy, Listen tirr%cy ecnoe?;;nEIl)g]om ramely €

Network Convergence Time

Convergence time 18 the time duration between the first DIO message and the last

control message. Shorter convergence time provides more stability to the network [20].

Convergence Time = Last DIO joined DAG — First DIO sent (2)

Packet delivery Ratio (PDR)

Packet delivery ratio is the ratio between the number of packets received and sent t0 2
node. PDR value is directly proportionate to the reliability [21].

Packet Delivery Ratio = ((Total Packets Received)/(Total Packets Sent)) x 100
‘ 3)

Control Traffic Overhead } .

The control messages generated in RPL for setting up and-maintaining the network.
These control messages are necessary for the formation of DODAG. Control traffic
overhead is the sum of all control messages in the network. The efficiency of the
routing protocol depends on reducing the control traffic overhead [21].

4.2 Evaluated Results

The simulation performed with varying Imin and Imax — from 2 to 20 with the interval
of 2- and k -from 1 to 20 —are used to cull out the desired results. Figures 2, 3 and 4
depict the graph of convergence time again the varying values of Imin, Imax and k.
Similarly, the rest of the Q05 measures given above are compared with the varying
values of Imin, Imax and k and presented in the figures. Figures 5,6 and 7 show the
latency results and Figs. 8, 9 and 10 the packet delivery ratio.

The control traffic overhead results for the given values of Tmin, Imax and k are
given diagrammatically in Figs. 11, 12 and 13. Finally, the energy consumption of the
motes to the different values of Imin, Imax and k are given in the Fig. 14, 15 and 16. In
all these graphs evaluating the given five QoS measures We could see a general trend of
optimized values for the key foatures. This trend gives us the notion of the optimizing
condition for the trickle according t© the various conditions present in the simulation.
The optifnum values evaluated from the results are given in the Table 2. The five
metrics namely latency, PDR, Energy consumption, Control traffic overhead and
convergence time were evaluated and the results give a clear indication that the Imin
value is 12, Imax is 14 and k value 10. While the other conditions with varying values
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CUSTOMER RELATIONSHIP MANAGEMENT PRACTICES IN LIFE
INSURANCE COMPANIES IN MADURAI CITY
Mr. M. Prabhu* & Dr. M.Meganathan**
* {ssistant Professor, Dept. of Commerce, DONBOSCO College, Keela Eral.
** Assistant Professor, Dept. of Commerce,
Alagappa University Model Constituent College of Arts and Science , Paramakudi
Abstract

The Insurance companies would benefit through tailoring their offering to high
value customers that is high net investors and the lelecom companies have been
suggested to develop churn prediction models by using tools like data mining. Customer

Relationship Management (CRM) now playing an inevitable role in the business world,
Every institution wants to attract more and more customers and always struggling to

retain their existing customers. CRM leads to modern trend in the field of business.
Nowadays Customer Relationship Management is attracting the expanded attention of
scholars and practitioners. In order to maintain customer relationship, life insurance
companies should provide proper service whenever and wherever it is required. The
present study can serve as a platform for future work on the subject and this will
naturally stimulate new ideas and also further research on the subject. This article
highlights the customer relationship management practices in life insurance companies
in Madurai city

Key Words: Customer Relationship Management, Financial Institutions, Life Insurance

Companies, Relationship Practices and Attitudes.
INTRODUCTION

At present, the customer relationship management (CRM) is the latest idea of
managing and propagating insurance business more successfully. It is a tool that helps to
design insurance products which match with the customer expectations. It also helps to
build customer trust and develops loyalty of the customer. The main strategy of CRM is
to pay attention to customer needs, innovative marketing channels, uniform quality
outlets and identification of target market and also customer groups.

The new generation companies claim to grow by customer services by tuning up
technology, training staff and tackling existing markets. Private players are picking up
market share from competitors. With better prospects offered in the technology sector,
the capacities and capabilities of the life insurance sector to retain and improve customer
base is strengthened. The timely and efficient policy towards customer service makes this
possible and acceptable to the insurers.

The quality of customer relationship is often the differentiator. It is more so for
life insurance business because the insurers are in the business of improving the qualily
of life of the customers. The understanding that a life insurance business is essentially
one of partnership in helping customers and meets their lives, opportunities aud
adversities will go a long way in aligning the functional arms in the business.

This study includes the analysis of customers view in maintaining CRM
practices, their opinions on requirement of CRM practices by the service providers ani
their intensions regarding satisfaction, retention, repurchase and in referring o new
customers and the enhancement which can be made through good relationship
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management practico: y (o :
contact with \!llswnwn‘-‘x ‘I?':i"‘(;l‘:;;'i': ,'.::] ::::l:;uwt .ul I»gnhln who are likely 10 huve i, ..
Analysis det‘llll)ul‘nphics and their affo ployees with customer contacty are analy s
‘tects are also made.
Rajeowarl and K "RIVIIW OF LITRRATURHN
as the perception of cust arthoesward (ZQII) determined that the customer salislaction
. ‘ on of customers on the service whether that service has et his need,

expectations. Service qlmhly, personal factors perceptic f equi i oS

" Watnd S , : ption ol equity and faimess, pric,
;‘m\dud quality, situational factors and attributions for service success or failure i v O
factors .that influence the customer satisfaction. However th‘» :er( :f u‘r:, dm,”u'
f.:xpcctntfons of l{w policyholders who have taken the pulu;i(':q fr:)m[ hh[";':z:m:':’
((3:1:5;::;;3; ’iar}y;otmm pcr‘sop‘ to pcr.bf():]. This sludy‘ emphaf;i/m thg perceptions of th&;
t;:e 3 s about the service rendered by the LIC of India and intends to promote a
- .tter theoretical updcrstnndmg a'nd ‘rccognition of the complexities to service quality and
its measurement with respect to life insurance.

Annamalah (2013) determined that in Malaysia, the life insurance industry has
grown t‘he streng_th and plays an important role in the capital market. This study examines
_the various socioeconomic and demographic factors associated with decisions to life
insurance purchasing behaviour and total policies expenditures on life insurance by
Malaysian married couples. Primary data from a survey were used in this study. The
Logit model was formulated to investigate life insurance purchasing decisions and total
expenditure on life insurance policy amongst married couples. Results from the empirical
analysis showed income and education level of the household head supports the
explanatory variables for life insurance purchasing decisions. In addition, the profile of
life insurance policy purchaser is constructed to identify the segment of people and to
provide good understanding on the demand for life insurance in Malaysia and would help
in the formation of policies for further developing of the insurance industry.

OBJECTIVES OF THE STUDY
1. To analyse the outlook of life insurance companies in India.
2. To know the advantages of Customer Relationship Management in Insurance

Sectors. _
3. To evaluate employees’ attitude towards CRM practices adopted by life

insurance companies in Madurai city.
METHODOLOGY AND RESEARCH DESIGN

The study is based on both primary and secondary data. Primary data are
collected for understanding the customer relationship management practices of the
policyholders in Madurai city. In Madurai city policyholders is mainl)f coyceptrated in
LIC of India, SBI life insurance, Birla sun life insurance, ICICI Prudentlal. life insurance
and Bajaj Allianz life insurance. Hence, the study is based on primary survey,

i i 1 i data were
entrates only on large area of policyholders in Tami Nadu. Primary .
collo d £ from Five Insurance Companies in Madurai

llected from the reports of the select

collected from a sample of 130 policyholders
urnals, reports and websitcs

city. The secondary information has been co )
insurance companies and related agencies. Further books, jo

have been referred.
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key to success in the industry T
a base of thelr loyal ml: .:(?;' mlrl:m ;::nmuﬂmu Can sucoeed who have been sie v, build
products much better than the « it 8 loyal customer advocetss the Compamer
lios in the hand in ruanization iself. The basic existence of the «
keadi ands of ity customers. It can be ensily concluded th e
; ary to implement CRM in the right manner ’ i 1o e, &
nsurance cofnpanln avalluble in India

1. Life Insurance Corporation of India

2. ?Hil Life Insurance Co, I.td

3. Tata AIG General Insurance

4. New India Assurance

5. Oriental Insurance

6. ING Vysya Life Insurance

7. Shriram Life Insurance

8. ICICI Prudential Life Insurance

9. HDFC Standard Life Insurance

10. Bajaj Allianz General Insurance

11. IFFCO TOKIO General Insurance

12. ICICI Lombard General Insurance

13. Birla Sun Life Insurance

14. Aviva Life Insurance

15. Max Life Insurance

16. MetLife India Insurance

17. Reliance Life Insurance

18. Sahara India Life Insurance

19. Om Kotak Mahindra Insurance Company

20. Agriculture Insurance Company of India Ltd

21. Amsure Insurance
22. ANZ Insurance

23. Cholamandalam General Insurance

24, Employee’s State Insurance Corporation

25. Peerless Smart Financial Solutions
undaram Alliance Insurance India

26. Royal § : .
' 27. Export Credit Guarantee Corporation of India Ltd.
A f CRM ‘
AR b2 retaining and growing profitable custormers il

CRM is the process of acquiring, !
requires a clear focus on the service attributes that represent value to the custoner (hat

create loyalty. Customer relationship management has several advantages:
» Company can easily find the needs of thef:qstovn‘t‘er‘sfw
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Abstract

The Insurance companies would benefit through tailoring their offering to high
value customers that is high net investors and the lelecom companies have been
suggested to develop churn prediction models by using tools like data mining. Customer

Relationship Management (CRM) now playing an inevitable role in the business world,
Every institution wants to attract more and more customers and always struggling to

retain their existing customers. CRM leads to modern trend in the field of business.
Nowadays Customer Relationship Management is attracting the expanded attention of
scholars and practitioners. In order to maintain customer relationship, life insurance
companies should provide proper service whenever and wherever it is required. The
present study can serve as a platform for future work on the subject and this will
naturally stimulate new ideas and also further research on the subject. This article
highlights the customer relationship management practices in life insurance companies
in Madurai city

Key Words: Customer Relationship Management, Financial Institutions, Life Insurance

Companies, Relationship Practices and Attitudes.
INTRODUCTION

At present, the customer relationship management (CRM) is the latest idea of
managing and propagating insurance business more successfully. It is a tool that helps to
design insurance products which match with the customer expectations. It also helps to
build customer trust and develops loyalty of the customer. The main strategy of CRM is
to pay attention to customer needs, innovative marketing channels, uniform quality
outlets and identification of target market and also customer groups.

The new generation companies claim to grow by customer services by tuning up
technology, training staff and tackling existing markets. Private players are picking up
market share from competitors. With better prospects offered in the technology sector,
the capacities and capabilities of the life insurance sector to retain and improve customer
base is strengthened. The timely and efficient policy towards customer service makes this
possible and acceptable to the insurers.

The quality of customer relationship is often the differentiator. It is more so for
life insurance business because the insurers are in the business of improving the qualily
of life of the customers. The understanding that a life insurance business is essentially
one of partnership in helping customers and meets their lives, opportunities aud
adversities will go a long way in aligning the functional arms in the business.

This study includes the analysis of customers view in maintaining CRM
practices, their opinions on requirement of CRM practices by the service providers ani
their intensions regarding satisfaction, retention, repurchase and in referring o new
customers and the enhancement which can be made through good relationship
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. ‘ on of customers on the service whether that service has et his need,
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t;:e 3 s about the service rendered by the LIC of India and intends to promote a
- .tter theoretical updcrstnndmg a'nd ‘rccognition of the complexities to service quality and
its measurement with respect to life insurance.

Annamalah (2013) determined that in Malaysia, the life insurance industry has
grown t‘he streng_th and plays an important role in the capital market. This study examines
_the various socioeconomic and demographic factors associated with decisions to life
insurance purchasing behaviour and total policies expenditures on life insurance by
Malaysian married couples. Primary data from a survey were used in this study. The
Logit model was formulated to investigate life insurance purchasing decisions and total
expenditure on life insurance policy amongst married couples. Results from the empirical
analysis showed income and education level of the household head supports the
explanatory variables for life insurance purchasing decisions. In addition, the profile of
life insurance policy purchaser is constructed to identify the segment of people and to
provide good understanding on the demand for life insurance in Malaysia and would help
in the formation of policies for further developing of the insurance industry.

OBJECTIVES OF THE STUDY
1. To analyse the outlook of life insurance companies in India.
2. To know the advantages of Customer Relationship Management in Insurance

Sectors. _
3. To evaluate employees’ attitude towards CRM practices adopted by life

insurance companies in Madurai city.
METHODOLOGY AND RESEARCH DESIGN

The study is based on both primary and secondary data. Primary data are
collected for understanding the customer relationship management practices of the
policyholders in Madurai city. In Madurai city policyholders is mainl)f coyceptrated in
LIC of India, SBI life insurance, Birla sun life insurance, ICICI Prudentlal. life insurance
and Bajaj Allianz life insurance. Hence, the study is based on primary survey,

i i 1 i data were
entrates only on large area of policyholders in Tami Nadu. Primary .
collo d £ from Five Insurance Companies in Madurai
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collected from a sample of 130 policyholders
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AR b2 retaining and growing profitable custormers il

CRM is the process of acquiring, !
requires a clear focus on the service attributes that represent value to the custoner (hat

create loyalty. Customer relationship management has several advantages:
» Company can easily find the needs of thef:qstovn‘t‘er‘sfw
e e _ - ' e

a0 |Page

s ",I'e;’,.,'; o ,‘;V é,":" “1‘,‘5 pys




0

> : Ta - sl )Le"‘__'c Lu'S"'"m:—' >
X SCTIETS 3% Soeuss

3 ::: = isl:’-l. TICK He -_-?—'..-.—-.‘aﬂ ; remgen their Mooty
s = = Cow T G833 0 2 given campaign.

D ‘_"*-., [:\-~-~’ Lo
> “-7 SOCECT wagh e custom, oS s e o e product
> Marierng ¢y okt 75, creates the potznnial customers’ swistence
” Aizerte - _— S Dased on customer-orientsd act price oriented.

iy T S22 o i i s

® areve :5‘1 : w 3 2roQuct 8 manufaciured and marketsd.

ST ovErspending on lowevaine «lemee

e L2 o0 ow-vzlue clients or ¢ under-spending on high value
T % ED€RUS up e tme 1 develon an
i, T gevelor and marst 2 procuct.
L - RRLCEs aovertssment costs
T 7T qualny © be mereased
”  vobmme of sale 3 zsed
s

customer channel, thus maldng the most of each

T B

L Profie 3ad Acmde P

—. =
- r- R - .
L3¢ proi Sducatorn ouzlification
i L2 , ccucanca .._a.... Kauen,
'l’:':":_“_ co. Nzture of fe & A
Namre of fe Gmily, 1y wmcome, type of bank account duration of

L s .

et g ZCCOUNOEs Wi

=veals fat majonty of e Cusiomers s

30 percszi ot the respondents are |
uazs account for 34 percent, 45.4 perc

n \"ciea: ‘"a::;\ Th
00 and 36

3

. (D

v

-
can
o

e

¢ markst to survive and have a
panies need to implemernt CRM not only

¢ The smpioyess should be rained on interpersonal skills so as to provid

SO -.,..., SOCuig OC Talh

poiteness. comfort, and indrvidual attention to their customers
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/ ) Ecological Stu/ @ Concerns and Cautions 149
/ The Mistress of Spices is a book to be read slowly and —* M@;mm, i
savored. Divakaruni’s writing is really breathtaking; I found | i&_”ﬁi‘ jm, !
myself marking passage after passage, blown away by the ' %E.g;}@
lyrical prose. The words are liquid and flow over each page, R
softening everything, making it all just a little more beautiful, |
" The descriptions of the spices are gorgeous; readers can'imagine ‘ WOMEN AND NATURE: ECOF EM?NHST
the spice and sweetness melting in their mouths, and can see READING OF ALICE WALKER S !
the stark colors in their minds through Divakaruni’s vivid THE COLOUR PURPLE :
descriptions. :‘
-— — P. Michael Arokiasamy :
This novel was actually made into a movie starring famed Asst. Professor of English ;
_Indian actress Aishwarya Rai and Dylan McDermott,. and : Dan Bojzzc(l;"gi’:’f T"fﬁc’fﬂi‘ Seigace
I actually saw the movie before reading the book. I enjoyed Email: micharo@gmail.com.
the-movie—The beek;-however,-is-beautiful and wise;-if you're . 8
in the mood for a novel to savor, The Mistress of Spices is a Abstract
great choice.This paper studies the elements of Eco feminism. . — . . 3
Divakaruni-has -used-eco—feminism—adeptly that makes her Humanity is on the verge of global environmental crisis.
narrative interesting, gives depth to her writing and beauty to tI‘he.: .dec151ons and behaY1ours of ecologlc.al unconcerned
her stylistic features. fndmdua.ls have led to .env1r0nmental degradatlc-m tod.ay. There
Is a growing tendency in people to lose connection with nature
Work Cited and be insensitive. As humanity and nature are inseparable,
1. The Oxford Learner Dictionary. 8th ed. 2010. Print. ) }linderStandi'rt‘}%tt}}lle hutl;f:afi beinl%ls iIS possiblhﬁ;;mly WhEI} we 1iveir;
. o armony with the natural world. In a special way environmental-
2. Webster’s New World Encyclopaedia Britannica degradation is closely linked to op;)ression o)’rf women. This
‘ Company. _ ) E connection between oppression of women and destruction of
3. CDivakaruni. The Mistress of Spices, New York : Anchor E: nature is conceived as ecofeminism. Alice Walker, a significant
books, 1998. Print. . ~—=§—African American novelist focuses her views on the black
4. www.wloe.org/wloe-en background/ ecofeminism.html : women’s struggle in The Colour Purple, which paves way to
?ﬁ __reflect the degradation of environment. This paper therefore

an attempt to explore how ecological feminism permeates
Qugh in Alice Walker’s The Colour Purple.
!
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/" in normal evervday life. But Celic s i .
Bery, 0 omesHiStzy il he l; soon hfax.matcd but bhu‘g - trees must also despise men for their attempts at deforestation.
3 s , duc to her poor health. It is ¥ She gets to know the beauty of her body only by the arrival of

through Shugh that Walker imparts her pantheistic view. i k
e X p sherp ” ?CISUL view. Shug is ) Shug her husband’s lover. Shug makes it possible for Celie to
¢ only person to show any affection to Celie, and stays in their 2 discover her specch that is the freedom of speech and liberati
house a little longer, to protect her from her violent husband : from masculi NAa peeciianciiberaian
g M . 4 masculine brutality. It is Shug who changed the perspective
After decades of never hearing or receiving letters from her ' of Celie, ’
sister, Celie assumes Nettie is dead. But with the aid of Shug, tf
she soon discovers that her husband had hidden the letters that i Celic’s life rejuvenates when she breaks the shackles
Nettie had sent to Celie. The letters explain how Nettie had N oh male“supr.cmacy. $11Ug describes to C,chc that her image of
travelled to Africa with a family as their maid, and she soon : !I ;liture, mfecl.lfng of being a part of everything not separate Bl
finds out that the two children that she takes care of are Celic’s ; pc ol atif] ?Ut @ free my an W"“'f,‘ bleedal knchJu.s et
= . sfile Blans sturn back t it was...everything needs to be loved” (287). Celie shifts her
chudx:'cn. A!so sh.cdﬁnds Ol:it;}j‘n N(‘t;"‘ E;'anj 18 rccur: n?:: d a(: i attention from male God to an eco-centric God; a God of trees, a
Amerca W‘q‘ chil Vrcn, an f‘r HEW _95 ‘ir{ d l.nc T }l: =1 God of birds, a God of air, etc. This perspective leads us to view
~——old age;, Celie and Nettie are truly happy and live in harmony 32 the novel through an ecofeminist point. God is not confined to

with the other they Jove around them. E_ shrine but God is-in nature and within us. Though Celie is the
The central philosophy of ecofemi centre of comn}unity of women, yct the one who knows !mw to
le and nature. Nature is a survive, to be mdeper.xdcnt, und.lo. be free iiror'n the palnv:rchal
hodyinte e fema d this philosophy is clear in this 1 norms is Nettic her sister. She joins the missionary famnily of
way as the' body Odf::?:;n;: r:]:rr)llorta!:cpS]hc iSIZlb}:JSCd physically, h, Samuel and Corrine and leaves for Africa. They are warmly
'sC 1t 5 - LE .
Zf:ih?;f; ((,:r(:l)tionall)'. She becomes pregnant at 2 YoUms welcomed by the tribal people. |
age. The novel begins with the threat, “You bL:ttc." ':‘Ot e'vcr ;e . Celie often writes as, “dear God, flcar stars, dear trees,
bbod but GOD. It'd kill your Mummy". (1) This implies tha dear sky and dear people. Dear cverything...” (292). In fact,
e he novel she has been subjected to a cruel form of close contact with nature is a manifestation of the female spirit
throughou'li N nol ft alone to share her feclings. She turns 10 and it helps women in realizing their true potential. Shug,
ma'le dominanse, ed ’:I"hc female body becomes the target of Celie, Sofia, and Squeak enrich their lives with ecofeminist
write letiers 10 gocs man like Celic begins 0 view their awareness, overcome tribulations and become truly self-reliant
male aggression an(! 50 WO Celie hates her feminine self. To and triumphant by the end of the novel. Almost all the women :
bodies with animosity- Thus Ce her emotional feminism by characters in the novel overcome the hindrances that have
Celie destroys I hindered their mental and spiritua yohaion, carlier. Walker

survive beating, If wood to God.
. ; ry. I make mys¢ :
saying, “tis all I can do pot 10 ¢ through the novel asks women t t forth their

i » (23). It is just like a tree
If Celie you ar¢ & Tree” ( : :
;:Ezhwgi’:c{:c way to n{en’s exploitation. Ceclie recognizes that

nism is related to the
ttacked in the same %
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The Colour Purple. Where women are degraded, nature will
be degraded, and where women are thought to be eternally
giving and nurturing, nature will be thought of as endlessly
fertile and exploitable. However, let ecofeminism not glorify

. returning to pre-historic religions, celebrating ancient customs.
- Let itnot be content associating only- women-with natufe, which
may lead to'devaluation of women in our society. Let thinkers
and ecofeminists try to infuse compassionate love and care for
nature in everyone rather than associating only with the female.
As Mayer quotes Judith Plant in her essay entitled “The Power
and Promise of Ecofeminism Reconsidered’, “we women will
not be-held responsible-forcleaning-up-the patriarchal mess by

ourselves because we are told we are more able. No, not this

time.” Let the new slogan of ecofeminism be “we (women and
men) must cultivate the human characteristics of gentleness and

caring.”.
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/ ) Ecological Stu/ @ Concerns and Cautions 149
/ The Mistress of Spices is a book to be read slowly and —* M@;mm, i
savored. Divakaruni’s writing is really breathtaking; I found | i&_”ﬁi‘ jm, !
myself marking passage after passage, blown away by the ' %E.g;}@
lyrical prose. The words are liquid and flow over each page, R
softening everything, making it all just a little more beautiful, |
" The descriptions of the spices are gorgeous; readers can'imagine ‘ WOMEN AND NATURE: ECOF EM?NHST
the spice and sweetness melting in their mouths, and can see READING OF ALICE WALKER S !
the stark colors in their minds through Divakaruni’s vivid THE COLOUR PURPLE :
descriptions. :‘
-— — P. Michael Arokiasamy :
This novel was actually made into a movie starring famed Asst. Professor of English ;
_Indian actress Aishwarya Rai and Dylan McDermott,. and : Dan Bojzzc(l;"gi’:’f T"fﬁc’fﬂi‘ Seigace
I actually saw the movie before reading the book. I enjoyed Email: micharo@gmail.com.
the-movie—The beek;-however,-is-beautiful and wise;-if you're . 8
in the mood for a novel to savor, The Mistress of Spices is a Abstract
great choice.This paper studies the elements of Eco feminism. . — . . 3
Divakaruni-has -used-eco—feminism—adeptly that makes her Humanity is on the verge of global environmental crisis.
narrative interesting, gives depth to her writing and beauty to tI‘he.: .dec151ons and behaY1ours of ecologlc.al unconcerned
her stylistic features. fndmdua.ls have led to .env1r0nmental degradatlc-m tod.ay. There
Is a growing tendency in people to lose connection with nature
Work Cited and be insensitive. As humanity and nature are inseparable,
1. The Oxford Learner Dictionary. 8th ed. 2010. Print. ) }linderStandi'rt‘}%tt}}lle hutl;f:afi beinl%ls iIS possiblhﬁ;;mly WhEI} we 1iveir;
. o armony with the natural world. In a special way environmental-
2. Webster’s New World Encyclopaedia Britannica degradation is closely linked to op;)ression o)’rf women. This
‘ Company. _ ) E connection between oppression of women and destruction of
3. CDivakaruni. The Mistress of Spices, New York : Anchor E: nature is conceived as ecofeminism. Alice Walker, a significant
books, 1998. Print. . ~—=§—African American novelist focuses her views on the black
4. www.wloe.org/wloe-en background/ ecofeminism.html : women’s struggle in The Colour Purple, which paves way to
?ﬁ __reflect the degradation of environment. This paper therefore

an attempt to explore how ecological feminism permeates
Qugh in Alice Walker’s The Colour Purple.
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/" in normal evervday life. But Celic s i .
Bery, 0 omesHiStzy il he l; soon hfax.matcd but bhu‘g - trees must also despise men for their attempts at deforestation.
3 s , duc to her poor health. It is ¥ She gets to know the beauty of her body only by the arrival of

through Shugh that Walker imparts her pantheistic view. i k
e X p sherp ” ?CISUL view. Shug is ) Shug her husband’s lover. Shug makes it possible for Celie to
¢ only person to show any affection to Celie, and stays in their 2 discover her specch that is the freedom of speech and liberati
house a little longer, to protect her from her violent husband : from masculi NAa peeciianciiberaian
g M . 4 masculine brutality. It is Shug who changed the perspective
After decades of never hearing or receiving letters from her ' of Celie, ’
sister, Celie assumes Nettie is dead. But with the aid of Shug, tf
she soon discovers that her husband had hidden the letters that i Celic’s life rejuvenates when she breaks the shackles
Nettie had sent to Celie. The letters explain how Nettie had N oh male“supr.cmacy. $11Ug describes to C,chc that her image of
travelled to Africa with a family as their maid, and she soon : !I ;liture, mfecl.lfng of being a part of everything not separate Bl
finds out that the two children that she takes care of are Celic’s ; pc ol atif] ?Ut @ free my an W"“'f,‘ bleedal knchJu.s et
= . sfile Blans sturn back t it was...everything needs to be loved” (287). Celie shifts her
chudx:'cn. A!so sh.cdﬁnds Ol:it;}j‘n N(‘t;"‘ E;'anj 18 rccur: n?:: d a(: i attention from male God to an eco-centric God; a God of trees, a
Amerca W‘q‘ chil Vrcn, an f‘r HEW _95 ‘ir{ d l.nc T }l: =1 God of birds, a God of air, etc. This perspective leads us to view
~——old age;, Celie and Nettie are truly happy and live in harmony 32 the novel through an ecofeminist point. God is not confined to

with the other they Jove around them. E_ shrine but God is-in nature and within us. Though Celie is the
The central philosophy of ecofemi centre of comn}unity of women, yct the one who knows !mw to
le and nature. Nature is a survive, to be mdeper.xdcnt, und.lo. be free iiror'n the palnv:rchal
hodyinte e fema d this philosophy is clear in this 1 norms is Nettic her sister. She joins the missionary famnily of
way as the' body Odf::?:;n;: r:]:rr)llorta!:cpS]hc iSIZlb}:JSCd physically, h, Samuel and Corrine and leaves for Africa. They are warmly
'sC 1t 5 - LE .
Zf:ih?;f; ((,:r(:l)tionall)'. She becomes pregnant at 2 YoUms welcomed by the tribal people. |
age. The novel begins with the threat, “You bL:ttc." ':‘Ot e'vcr ;e . Celie often writes as, “dear God, flcar stars, dear trees,
bbod but GOD. It'd kill your Mummy". (1) This implies tha dear sky and dear people. Dear cverything...” (292). In fact,
e he novel she has been subjected to a cruel form of close contact with nature is a manifestation of the female spirit
throughou'li N nol ft alone to share her feclings. She turns 10 and it helps women in realizing their true potential. Shug,
ma'le dominanse, ed ’:I"hc female body becomes the target of Celie, Sofia, and Squeak enrich their lives with ecofeminist
write letiers 10 gocs man like Celic begins 0 view their awareness, overcome tribulations and become truly self-reliant
male aggression an(! 50 WO Celie hates her feminine self. To and triumphant by the end of the novel. Almost all the women :
bodies with animosity- Thus Ce her emotional feminism by characters in the novel overcome the hindrances that have
Celie destroys I hindered their mental and spiritua yohaion, carlier. Walker

survive beating, If wood to God.
. ; ry. I make mys¢ :
saying, “tis all I can do pot 10 ¢ through the novel asks women t t forth their

i » (23). It is just like a tree
If Celie you ar¢ & Tree” ( : :
;:Ezhwgi’:c{:c way to n{en’s exploitation. Ceclie recognizes that

nism is related to the
ttacked in the same %
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The Colour Purple. Where women are degraded, nature will
be degraded, and where women are thought to be eternally
giving and nurturing, nature will be thought of as endlessly
fertile and exploitable. However, let ecofeminism not glorify

. returning to pre-historic religions, celebrating ancient customs.
- Let itnot be content associating only- women-with natufe, which
may lead to'devaluation of women in our society. Let thinkers
and ecofeminists try to infuse compassionate love and care for
nature in everyone rather than associating only with the female.
As Mayer quotes Judith Plant in her essay entitled “The Power
and Promise of Ecofeminism Reconsidered’, “we women will
not be-held responsible-forcleaning-up-the patriarchal mess by

ourselves because we are told we are more able. No, not this

time.” Let the new slogan of ecofeminism be “we (women and
men) must cultivate the human characteristics of gentleness and

caring.”.
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I. INTRODUCTION

recent years in organizations, competition conceming
2 and retzining the best possible competent employees
reased significantly. This competition will increase
Jore since the worldwide population ages because in the
tion nearlv 60 percent employees are in the age
of 2060 vears and this will decrease in near future to 43
sercent. In market minted with high cempetition, obtaining
ng right employees becomes increasingly difficult
per vacant post decrease. The competition for
ces will be as important as the competition for
~ in future. Hence there is an increased need for

sas to develop strategies essential to ensure that
will remain in the future. In this regard
can be summarized under the name of
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. REVIEW OF LITERATURL
Punitha (2016) this study discusses the concept of cmployer
branding in private life insurance companies. Cencrally,
cmployer branding is how the company create the brand
image to the market. Here employer plays a major role like 2
“brand promoters”. This study covers the Western region of
Tamilnadu as geographical area, which inciudes sev
different districts. The total sample size included 7
Employees. The objective of this study is to find out
employees’ opinion towards the human resource practices,
employees’ perception towards the value proposition and

_employees’ satisfaction level towards the employer branding

components among the private Life Insurance companies. The
present study is based on both primary and secondary data. A
special care was given to design the interview schedule 10
collect the primary data. The present study is applied ine
proportionate Stratified Random sampling technigue. Data
analyzed by using Chi-square test, Garrett Ranking,
Independent-Samples T Test, Analysis of Variarce. Thi
study reveals that in private life insurance companies,
employees are working like rolling stones instead of brand
ambassadors. Hence private life insurance companies nave 10
implement the employer oranding concept. This cencept could
help the industry to create z right opinion 2bout
organization to employezs, control the attrition, improve the
employee attraction as wzll retention.

their

Objectives of the study

o To assess the profile of private sector insurance
companies employees in the thoothukudi district

o To know the perception on employer branding atributes
on private insurance employees in thoothukudi district.

o To identify the attributes of employer branding with
demographic variables of private insurance employees.

[IL. RESEARCH DESIGN AND METHODOLOGY
The present study carried out by tae researcher 15 an empirical
in nature and the study is based on the survcy method. T
researcher collected the data required for carrying out e
present study in two stages. In the first stage, the personal 00
occupational data relating o sample respondents, i
perception about the employer branding atributes and 1

retention intention attitude were collected among L
sample respondents with the help of the

specially designed for this purpose. During the second zge
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Table No.l
R ‘ Profile of Private Sector Insurance ARe/s&m}nde_lyts )
| SN :' Variable Indices of Profile Fiyste :;‘_“l"'} 2';"“"'“'“"'
| T mdewso [ 0030
| 31-40 26(259)
| Age S0 | 2989 B
E —Aboveso | 1( 08
( ‘ —rem | _woo
‘ ' " Male — 1 nBale
“Female | 29 @84
—qewl | 102(100.0) T
—amied | 3033 T
“Unmamed 66
" Total | T l02(100.0) |
Noclear |12 @8
JomtFamily | 30 (29.4) -
Total T 102(100.0)
B UG s2(51.0)
. it PG 31 (30.4) o
Educational Qualification 19 (18.6) (ls.é)ﬂ
Total 102 (100.0) ]
Below 30000 39(38.2)
30001 - 40000 T 0@
Monthly Income 40001 - 50000 17 (16.7)
‘Above 50000 16 (15.7)
102 (100.0)
65 (63.7)
B Designation 37 (36.3)
102 (100.0) .
D 29 (28.4)
. Moderate 39(38.2)
Experience 34 (334)
102 (100.0)

(Figures in parentheses are percentage)

Source: Primary data;
31 respondents belong to post

9 respondents eamn less than Rs.
nth and 16 respondents earn

cers and the remaining 37

alification 52 respondents belong to under graduation category,

dents belong to professional course category. In terms of income 3
r month, 17 respondents earn Rs. 40001-50000 per mo

f designation of the respondents, 65 respondents are offi

On the basis of educational qu

graduation category and 19 respon
30000, 30 respondents €arn Rs.30001-40000 pe!

more than Rs. 50000 per month. On the basis 0

respondents are clerks.

Table 2 presents the perception of private sector insurance employees’ about the employer branding attributes.
Table No.2
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(Private tnsurance Respondents N=102)

i
i y
. Dimension ‘ Levelof Pecception in Number of 4
E Mean t 5D E Heapandents |
[ l o : | 1
| Wark Environment Yy 1‘ ; " | Mediim :w High
| Organization == bebareny b Uy
| Organization Cultre MR | 261 | 28 2 ! ‘ b
- . - ) V(25 190 (%0 AP
| Compensation & Reward 4.69 ) R() i INel " 170 ) | ey !
R 24, 2801 21101 PNETH LAy
| Work 1 oad Y46 | 171290 " ', ey
T : PAN | |/I)(3{) \‘\fll‘l"r) ! ll‘l/)
| |\\“\\lhlllm\ YO8 | ) g | [ ‘ !
Y“. T ) 2108 | 299 1 44 (3 i/ll('ll); L2, |
| W ~ N ‘v - - | L
| . . ll _'Ilk Balanee 24.67 296 171 1) | 50 (49) Y5 (14 i
L Sw » Beneli y | :
& 1‘\ \:olu Benetit _ 240 | 276 24 (24) ; 44 (43 LN |
, Lraining unq Development 23.75 2761 2626) | 53(52) | 2322
| Brand Promise . 23.80 2.50 1 23(22) | 58(57) f 2121
| Brand Communication 2374 _727.4()_1 26 (25) \ 56 (55) 20 (20)

(Mean - SD = Low; Moderate= In between (rﬁcu;\ + SD) and (mgé;\n»— SD);

. High= Mean + SD)
Source: Primary Data

The above table reveals that out of one hundred and two
employees from private insurance companies, 21 respondents
perceive that the Work Environment in their insurance is
low’, 42 (41%) respondents perceive that the Work
Environment in their organization is ‘medium’ and 39
respondents perceive that the work environment is “high'.
With regard to work environment mean value of respondents
is 24.56 and standard deviation is 3.11. The mean and the
standard deviation value for the attribute called organization
culture are 24.18 and 2.61 respectively. Further 50 percent
respondents perceive organization culture is medium in level
followed by 25 percent respondents perceiving it as low and
25 percent respondents perceive it as high. 21 (21%)
respondents perceive that the compensation and reward in
their bank is “low’, 37 (36%) respondents perceive that the
compensation and reward in their organization is ‘medium’
and 44 respondents perceive that the compensation and
reward are *high’. The mean and the standard deviation value
for the attribute called work load are 23.46 and 3.17

. @\ respectively. Further 55 percent respondents perceive that

* work load in their insurance is medium in level followed by
28 percent respondents perceiving it as low and only 17
percent respondents perceive it as high. 34 respondents
perceive that the reputation for their bank is ‘lov/’, 41 (40%)
respondents perceive that the reputation for their insurance is
‘medium’ and 27 respondents perceive that the reputation for
their insurance is ‘high’. With regard to reputation of
insurance mean value of respondents is 23.98 and standard
deviation is 2.99. The mean and the standard deviation value
for the attribute called work life balance are 24.67 and 2.96
respectively. Further 49 percent respondents perceive work
life balance opportunity is medium in level followed by 34
percent respondents perceiving it as high and only 17 percent

respondents perceive it as low. 44 (43%) respondents perce;
that the symbolic benefit in their insurance 15 ‘medium 54
(33%) respondents perceive that the symbolic benefit in theis
organization is “high” and 24 respondents perceive that ihe
symbolic benefit is “low’. With regard to symbolic henetit

respondents mean value is 24.23 and standard deviation i

2.76. The mean and the standard deviation value for the

attribute called training and development opportunities in their

bank are 23.75 and 2.76 respectively. In addition 52 percent
respondents perceive training and development opportunities
as medium in level followed by 26 percent respondents
perceiving it as low and 22 percent respondents perceive it as
high. In the case of brand promise 57 respondents perceive
medium level in their insurance followed by 22 percent
respondents perceive as that the brand promise is low in their
bank and only 21 percent respondents perceive it is high.
Further brand communication is medium level only as 33
percent respondents perceive brand communication is medium
and followed by 25 percent respondents perceiving brand
communication is low and 20 respondents perceive brand
communication is high in their insurance.

[t concludes that still there is a lot of scope to improve except
the employer branding attributes called work environment,
compensation & reward, work life balance and symbolic
benefit in the study area since most of the employee perceive
as low in all other employer branding attributes and lesser
number of employees perceive it as high.

In order to find out whether the difference in the mean scores
between the sample respondents who fall under different
categories (gender, marital status, type of family, and shitting
plan) is significant, independent “t test has been applied and
the results are presented in Table 3. ’
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Table No.3
Mean Score on Attributes of Employer Branding for ‘

R __Private Sector Insurance Respondents’

Demographic Classification Size Mean S.D t Value P value
_variable R e
Gender | Male |73 {24179 1566 | oo
| Female )29 |23924 11382 N

Marital Status | Married 134 123953 | 1436 0.725 0.40
, .\ Unmarried | 68 | 24184 } 1555 | |
Type of Family |  Nuclear |72 | 242,01 14.30 0.977 0.28
~ | ointramily |30 | 23880 17.01
Shifting Plan No 59 ] 239.54 14.86 1196 0.66
Yes | 43 | 243.16 15.43

Source: Computed Data

j ‘From Table 3, it is clean that in all the cases p values are more

than 0.05. Since p value is more than 0.05 the null hypothesis
is accepted at 5 % level of significance. Hence it is concluded
that there is no significant difference of mean value of
perception about attributes of employer branding between the
private sector insurance respondents who have been classified
according to the gender, marital status, and type of family, and
shifting plan. Comparing the mean attitude score of the
respondents and their demographic variable of the respondents
is more or less equal to other category and there is no

significant mean difference between them since p value is
more than 0.05.

V. SUMMARY AND CONCLUSION

It is observed that in the private sector insurance
employees (102), on the basis of age, around 35 percent
respondents belong to age group of below 30 years, 71.6
percent respondents are male employees,

It is find that majority (33.3 percent) of the respondents
are married, 70.6 percent respondents belong to nuclear
family, S1percent respondents have under graduation
qualification, 38.2 percent respondents earn less than Rs.
30000 category and out of total 102 respondents 63.7
percent respondents are officers’.

It is observed that still there is a lot of scope to improve
except the employer branding attributes called work
environment, compensation & reward, work life balance
and symbolic benefit in the study area since most of the
employee perceive as low in all other employer branding
attributes and lesser number of employees perceive it as
high.

It is captured that the comparing the mean attitude score
of the respondents and their demographic variable of the
respondents is more or less equal to other category and

there is no significant mean difference between them
since p value is more than 0.05.

The contribution of the insurance companies system is highly
significant in the development of the economy of any nation.
In the case of developing countries like India, insurance

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONIC
A UNIT OF 2OR

system forms an integral and dominant part of the financial
system.

Basically, Insurance companies are service rendering

organizations. In order fo ensure their survival in the highly
competitive insurance environment, they have to ensure that
they are provides a unique and superior quality of services to
their customers. The rendering of quality services by the
insurances to their customers wholly depends on the support
extended by their staff. In order to secure the positive support
of the staff, it becomes the ultimate responsibility of the
insurances to create confidence among the employees that
their organization is a good place to work. As the style of
functioning and services offered by the private sector
insurance companies has created a suitable employer branding

strategy for ensuring the effective performance of their staff in
the study area.

The present study also express that still there is a lot of scope
to improve except the employer branding attributes called
work environment, compensation & reward, work life balance
and symbolic benefit in the study area since most of the
employee perceive as low in all other employer branding
attributes and lesser number of employees perceive it as high
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L Intvoduetion

The technology of the present era aims at turning every object sm-’ll'l- Ihcll'nl.tx’nc;‘ i ‘lh:;?g“ “()I').H(:rvl:,‘ . |’
new paradigm that tenders a completely different dimension to objeets and things ob everyday use, T, Wire),,

3 ; ; l ) g 3) arc the stitutive components of j,p .
sensor networks, especially the 1ow power and Lossy Networks (LLNs) autthu'c(m.%[ vbeE o 7io 0T
plethora of things, objects and persons are interconnected through communication links as‘c ]im ighee, B]ugt()()th]
Wi-Fi, GSM and so on [1]. The enabling technologies of ToT make the technology hfmdy to the common man, T,
variety of applications offered by 1o makes human life casy and smart [2]. The routing protocols remain pivota|
LLNs, since LLNs have minimum memory, storage capacity, processing and energy resour ces. This network has
lossy link with low data rate. These scarce conditions of LLN pose a routing challenge and it is addressed by the
careful design of the routing protocol [3]. The efficiency of the routing protocol is vital in LLNs. In the recent past,
RPL has become the standard routing protocol for LLNs and IoT duc to its efficiency and robustness [4] ]

Itis the routing protocol that summarily determines the efficiency and performance of a network. serles of works
have been undertaken to work on the essential components of the RPL routing protocol to tweak, improve and' to
enhapce the performance. Many rescarches have been done on the topology formation, objective functions, routing
metrics, trickle algorithm, congestion control and so on to optimize the performance of the RPL protocol. We have
also taken two methods that were used for optimization for study, namely i) Enhancing RPL and ii) Sigma-ETX
The first method uses 3 composite routing protocol, combining the in-built routing metrics, ETX and energy. The
second method is an improvement over the single ETX metric with the standard deviation, Though we did not find
any significant flaw to improve over these methods, we combined these two methods and found better performance
of the RPL in a gjven environment, namely Neo-hybrid Composite Routing Metric (NCRM) for RPL. The Contiki
OS and the Cooja simulator were used to simulate the method and evaluate the results.

The second section following this introduction presents the general overview about the RPL protocol. The third
section presents in detail the various existing methods that are related to the present work. Section four presents
e_labora‘tely about the methods employed to develop the proposed method. The next section gives the details of
mmulathn setup and the evaluation of the results. Finally, the last section presents the conclusion.

2. Overview of RPL

RPL is a distance vector routing protocol designed for Low power and Lossy networks (LLNs). The LLNs have
the specific limitation of low data rate and high packet loss. RPL is designed to address these limitations and yet
yield a better performance. RPL forms a network with tree topology, called Destination Oriented Directed Acyclic
Graph (DODAG). This structure has a sink which is connected to many nodes in a tree like structure [5]. Many
DAGs form a DODAG and the DAG is though in a tree structure, it is different from the classical tree, because itﬁ
¢an connect to more than one parent. RPL works in many layers of the network. It supports both point to point .anc' )
point to multipoint communication. One or more DODAGs form an RPLInstance which has a unique
RPLInstanceID. There may be more than one RPLInstance in a network. Fig: 1 §h'ows the RPIL topology fmd jthe
structure. Some special features of RPL are: i) Auto configuration ii) Self-healing iii) Loop aVOIdaI'lce and direction
iv) Independence and Transparency v) Multiple Edge routers.. RPL. has three types of nodes called 1.) Bord:,r 1;outter‘s
if) Router and iii) Host nodes. The border router is a collection point and acts as a gateway to thi internet, g;; e;;
cannot create 2 DAG but they generate and forward the control messages, where as the host nodes are capable
Onl'l}fhgmtwmtllng ﬁ;if;;’a?;;nglz i({)lr’\za:j 1dri)gntehle:or;/l t[h6eJ .ranking mechanism. The root has the lowest rank and the nodes

i | igher would be their ranks,

: - ; rer ranks. The farther the nodes are to the root, the_h1g

Tavare closer to tlhe Igzzifsst tt}:)e i(;rmect to the network chooses the parent nod§ W.lth the lpwer rank and gets
% Deve noces Bt i f the network is done by the objective function. There are some
SPOReEL, ipthgiiekaTL. ikedien: cerSuiatnio h E tter routing path. The metrics are like hop count, Expected
routing metrics utilized In the net\"\’qu e E t, node state attribute, link quality level and so on. The
{CREBIRSIC oML F ), EREEE thfoug. pur;1etrics into rank [7]. The default objective functions .Of
e [ IR 0L IS netwot“k translaFes o roumtlﬁe hop count and ii) MRHOF - Minimum ranking with
RPL are i) OF0 — Zero objective function based on i gpmechanism i R TGl e
e fum;(io'n btastelceit otr}lleE;idTg?;;st?mer increases to facilitate quicker transmission of data, but
traffic. When the network is stable,
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. Fig. 1. RPL Topology.
3. Related Works - . i ;

' In the default objective functions hop count and ETX metrics are used. The usage of energy in objective function
is also made available. There are many rescarches done combining the routing metrics. In [8] we find, the methods
of combining the routing metrics both additively and lexically are stipulated by the autho}s, for optimization and
performance improvement of routing. In some cases, a single routing metric is chosen for optimization, in other
cases we find combination of two or more metrics to arrive at an optimal routing. The authors in [9] have suggested
a trust metric for better security. The scope of this work is not to focus on sccurity but on optimization. Still the
method used by the authors to employ trust metrics along with the regular routing elements inspires our work. An
algorithm has been designed in [10] for mobility and energy cfficiency. The problem addressed here may be
mobility but the DIO messages are used here to carry the additional information of Doppler frequency and signal
strength. The authors have proven that this is an encrgy cfficicnt method for mobility in network. LOADng protocol
in. [11] tries to simplify and make the RPL less complex by modifying it and regulating the various control
messages. In this way, the total control traffic in the network is reduced and the performance is improved. ER-RPL

(Energy Efficient — Region based RPL) is another work [12], where a protocol support for multipoint to point as
gested based on a specific region. An encrgy efficient routing protocol

well as point to point communications are sug
f the objective function for energy efficiency. They had used the

suggested by [13] proposed customization o

remaining energy metric to optimize the routing path.
In some cases, the optimization had been achicved by combining two or more routing metrics. The model

proposed by [14] uses Expected Transmission Count (ETX) and Expected Transmission T ime (ETT) to optimizc the
routing path. The authors in [15] propose a hybrid objective function where two pa\'rameters from two different
layers have been taken to determine the best path. The next hop is decided by RPL in the nctwgrk layer agd the
interface with best link quality is chosen in the MAC layer. It provides both parents oriented anq interface-oriented
solution to optimize the protocol. The authors of the work [16] have identiﬁ'ed that podes having lovs{er rank are
better in transmission of data. They have Jower drop rate and better packet QCllvery ratio. Therefore, while fgcusmg’r,
on energy optimization, they have given importance to those nodes having lovjer’ran_k. They have delslgr;)c;ilka
functior which investigates both lower energy consurption and lower rank. An optimization strategy namely, IR
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HOP by g mtroduced in || | Tor the existing MRIOE  Here the hop commt and FEX are contygnn
M‘\‘Imlm‘ from both the OF0 and MRIOF of RPL QU -RPL (Queve Ciilization based —EL ) 10 anathe L™
Method as given in [ 1K) basing on the queve utilization by each node in the network as well as the hog diotap,
the nodes 1o the border vouter | NETRy eMcient routing in (19] aima st combining both the hop connt and | —
energy of the nodes for the Path calculation Another work combining with the energy s proposed m (20§,
provide an energy efficiont and load balancing algorithm  The authors have combined load with battery dig havgs
mdex to compute the hest Path that provides energy efficiency The combined metric 1 used i <sleulation of
rank as well as in the process ol the parent seleciion
Sigma-ETX proposed in | 21 aims at choosing the best link for the data transmission Thia metric ries o wly
;?‘1:“!:\;!\:!\:;:?\'uil\t;mnlcum ks created by long hops. It tries to find a trade-off between the X | and the oy coum
ihcreases as the hop count 1s more There may be a situation in a dense netwark 10 have a grestes
t:umhﬂ of hops and better I' TX than a smaller number of long hops with poor ETX value To solve this problem the
Sigma-ETX takes the standard deviation of the ETX values into consideration This method tries 1o find the best
route @ith optional ETX and hop count values. In the enhancing RPL method (22|, the authors take advantage of
compaosite metnic utilization in order to get the best results The MRHOF objective function and the energy node are
© chosen for #valuation Along with FTX, energy 1s also considered to evaluate and to find the best puth. It is usual w
choose either ETX or energy with the inbuilt provision given by RPL for the MR} OF objective function But the

authors have used an adaptive method of combining both ETX and energy and have proven that this combination
yields better results

4. Proposed Method

Thc —— aim of this work is to optimize the RPL protocol. RPL. offers Various possibilities of customization and
opt_xmlzauon. Topology formation, Rp1. messages, objective functions, routing metrics, trickle algorithm are the -
mamn compeonents of RPL that are available for optimization. We have taken twe of the already existing optimization
methods and proposed a bybrid method of optimization. The two methods that form the basis of the proposed work
are Sigma-ETX in [21] and Enhancement of RPL in [22]. Sigma-ETX tries to address a specific problem m 1ty
objective function with ETX. It is customary for the objective function to choose the path with minimum hon count
and ETX. But in a dense network there would always lie a possibility of a path with a single but long hop opied
against a better path with more than one hop. This situation would create a bottleneck in the network and crezte
unwanted congestion. To avoid this, we suggest a path to'be chosen not just by finding the sum of all the ETX in t'e
path but the standard deviation of ETX between each node. This method is a trade-off between the minimum hop
count and the ETX. Fig. I illustrates this problem.

Routel (R1)=0—1—2-1); ETX(R1)=2+2+3

=1
- Route 2 (R2) = 0—3—4—1); ETX(R2)= 145+ =7 -

Fig. 2. Example of Different Paths with Same ETX Average.
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ln‘ this lustration both the routes R1 and R2 have «
su‘m 18 7 and the average is 2.3, The sele Contircs oy
of the path between nodes 3 and Y
algorithm, Tq avoid this
formula is uged for the

: : number of hops and same ETX sum and average, The
¥y Lll()l‘) o'l route R2 will create a bottleneck in a denge network, since the FTx
L8 high. If this problem is not identificd, then the route R2 may be sclected by the

Si y a1 . - . ‘. . . g
gma HX SUBEests taking the standard deviation of the whole path, The following
Standard deviation, j

_ I - )
= \lﬁ“_‘:‘l (ETX - I:"X)A (1)

The sta'ndard deviation of R1 is 0.57 whereas that of R2 is 2.3. The path with lower standard deviation is chosen,
tho:ref(‘)rc In this case, the first route R] is chosen, The enhancement of RPL suggested in [22], prefers the MRHOF
objective function of the RPL, since OF0 considers only hop count and not the link quality. At the same time
MRHQF also considers only the ETX which marginally reflects the link quality and not the energy efficiency. If the
focus is only on energy efficiency, then the ETX would be left aside. A successful effort has been taken to combine
both ETX and energy in [22] for the optimization of RPL. The proposed method tries to combine the Sigma-ETX
and the Enhancement of RPL methods to create a Neo-hybrid Composite Routing Metric (NCRM) based on both the
methods. In the enhancement method the proposed combination of ETX and energy is taken and the Sigma-ETX is
applied here, instead of the node ETX we take the standard deviation of the path ETX. Table 1 presents the various

objective functions and their respective routing metrics. The modified routing metrics and their values are sent to the -

route and to the nodes through the DAO messages. While updating the routing metrics we use both ETX and Energy
in an additive way, since both are additive metrics [8].

Table 1. Objective Functions with Routing Metrics.

OBJECTIVE FUNCTION ROUTING METRICS
OF0 Hop Count
MRHOF with ETX ETX
MRHOF with Energy Energy
- MRHOF with ETX & Energy ETX + Energy
B Sigma-ETX . Standard Deviation of ETX
Proposed NCRM Standard Deviation of ETX + Energy

4.1. Pseudocode of the Proposed NCRM Method

01: START
02: NodeUpdate(); //The nodes are updated
03: i= NearestRoot(C);

04: paths = GetPaths(i,C,null);
05:  While paths are not null do

06: path = pathsli];

07: avg = Avg(path);

08: diff = Diff(path-avg);

09: stdETX= sqrt(sum(pow(diff, 2))); //ETX estimation
10: paths = paths — path;

11: End While

12: posPath = posMin(stdETX);
13- return paths[posPath];
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» Open-sourced, light-weight Operating system used for wirele

] ] S8 s€nsor aetworks and 1oT
S-ievel simulator that supperts both hardw

are and software nodes. It 15 also extensible. The

1 08 is employed to simulate and compute the results. The simulation environment is
en 1000 square meters of area for evaluation and t}

he nodes are randomly spread over
d over a period of 30 minutes each for eveny
cording to the size of the networks. we
. We have taken five varying objective fun

k. The simulation is performe
nnd the variation of the results ac
. 10. 20, 30, 40 and 50

had taken different
ctions for evaluatior. The

mbuilt objective functions OF0 and MRHOF are also compared with the other objective functions of ETX, Energy,
ETX-Energy. Sigma-ETX and the proposed NCRM. The

g motes used in the simulator are of the type Tmote Sky.
We have taken four performance metrics for evaluation, namely Packet Delivery Ratio (PDR
j Tgy consumption. The packet delivery ratio is t}

]

), Latency, Control
1¢ ratio of the total number of packets sent

V ¢ root and received by a node. The latency specifies the total duration of delay for the successful transmission
of 2 packet. The control messages in the network may facilitate better transmission but a greater number of them
would create congestion and drain the batteries, Therefore, the control traffic overhead is also another measure of
-(.e Sy ]

the eflicient communication. The energy resources of the network are very scarce. Onc

e the energy sources drain,
the nodes would die. and the coinmunication would be barred.
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The packet delivery ratio of the compared objectives functions is displayed in Fig. 3. It clearly shows the

advantage of NCRM method over the other default and existing ones. When the network size is smaller the
difference is not that significant, but when the network becomes large and dense there, we see a trend of the
significant improvement of the proposed NCRM method. Energy consumption depicts the remaining energy of the
source which is essential to keep the network alive. The consumption of energy is less in the NCRM method
comparing with the other methods. It is given in the Fig. 4. There is an important reason why the energy
consumption is lower in the proposed method. There is a link between the energy consumption and the control
traffic in the network. When there is too much of control traffic then the energy resource would drain soon. The
control traffic is presented in the Fig. 5 and there we find that the proposed method does not permit too much of
traffic in the network. It is indeed a boon to the optimization of the routing protocol.

Latency is the total delay of the packet in the network between the source and the destination. Comparing with all
the other methods taken for our evaluation the proposed method gives less duration of delay as presented in Fig. 6.
The main reason for this is the NCRM method takes a path which is congestion free and quick to deliver. This is
already made evident through the evaluation of PDR, energy consumption and control traffic overhead.
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6. Conclusion

I_I,ow power and Lossy Networks (LLNs) are the backbone of Internet of Things. There would be billions of
devices connected to cach other soon. In any case the routing optimization would be crucial to the reliable utilization
of IoT. There are very many researches being done every day to improve, optimize and standardize the RPL
protocol, by the academic and research institutes, industries, and individual researchers. The hybrid method
attempted here is an effort to build upon the successful endeavors made by some authors and to display an
improvement. We too have successfully done this work and the results exhibit a qualitative and quantitative
improvement over the existing methods. The four important scales of measures namely packet delivery ratio, energy
consumption, latency and the control traffic indicate the outperformance of the proposed method over the existing
methods and the default methods of RPL. The attempt made here is only to combine two metrics, and to amalgamate
two methods. The future work may be to combine a greater number of metrics to bring out better optimization. The
inbuilt provision to make use of the ETX and energy routing metrics is used in this work. Instead of the popular
metrics, in future we would utilize the other metrics like link quality and throughput.
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Introduction

Fuzzy set theory introduced b
the research of mathematics. Later the notions of intuitionistic fuzzy
Attanasov[2]. The concept “neutrosophic set” was first given by

Y Zadeh[11] has laid the foundation for the new mathematicaltheories in
operations and Neutrosophic Continuous Functions have been investigate

sets was introduced by
Smarandachef[7]. Neutresophic
Caldas[3] introduced neutrosophic resolvable

d by SarsTysiQl. Later
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phicirresolvable spaces. Here we shall introduce neutrosophic beta omega resolvable space,
Neutrosophic beta omega irresolvable space, neutrosophic open hereditarilyirresolvable space, someyvhat
Neutrosophic beta omega continuous mapping and somewhat neutrosophic beta omega open mapping.
Also we present charateristics of these spaces.

2 Preliminaries

Definition 2.1, (7] Let Ay be 3 non-empty fixed set. A neutrosophic set (NS) Gy is an
object having the form G, = {< A My (), asy (A), Usy (A) >: A € Ay } where Uey (A), asN()L)f
and uey (A) represent the degree of membership, degree of indeterminacy and the degree o

nonmembership respectively of each element x € Ay to the set Gnv . A Neutrosophic set Gy =
S arisreldeFamidh Loy A) o Ua, Arh<pp, e [dsniified
Definition 2.2, [1] For any two sets Gy and Hu,

1. Gn S Hy & Hap (A) A Huy(A), a6y (A) A Onp(A) and ugy(A) V Uy (A), A € B

2. Gn N Hy =< A, ugy(A) A Hin(A), Oap (A) A Gy (A), Uy (A) V Uy (A) >

D
3 Gnv U Hy =<2, Hon(A) V ppy (A), Oen(A) V Ohy(A), usy (A) A Uy (A) >
-GN =1 A, Uay (), 1 = 06y (A), Uey(A) >: A € Ayls. O = {<
AJO;O;1>:A EAN}
6. 1n ={</1, 1, 1,O0>: A € Ant -
is a fami
Definition 2.3. [9] A neutrosophic topology (NT) on a n'on-em‘pty :set Ay is
v of neutrosophic subsets in (Aw, Tv) satisfies the following axioms:
N
1. On, 1ny € T™n
2 GN1 N GN2 € wy for any G/vl, GNZ e ™
Gy i EJ} S T . :
> e & wiers fa hic set in Ty is
air (An, ™) is a neutrosophic topological space (NTS) and a}r:.y net:t(;osizpa nentrosouhie
Here the p u/:r’osophic open set (N -Open set) in Av. A neutrosophic ;e Ne e e
ne . " ’
kIHO\;V(;"SZi (aN Closed set) if and only if its complement Gy © is a neutrosophic op
clos -
o

Definition 2.4. [8] A neutrosophic set Gy of a neutrosophic topological space (Ay, Ty )is called
= Definition 2.4,

=

?neutrosophic beta omega closed (N6w-Closed) if Bclv (Gv) S Uy whenever Gy < Un and U
" is Nw-Open in (Bw, Tv).

e

Definition 2.5. [8] For every set Gy € (A, Tv), we define

1. Bwcly(Grn) = N{Vy : Gy € Wyvand Wy € NBwC(Ay, I'N}.

2. 5&//771‘4/(6,\/) = U{Uy : Uv € Gyand Uy € NSCUO(AN, TN)}

Definition 2.6, (3] A neutrosophic topological space (A, tv) is called neutrosophic resolvable(N-

resolvable) if there exists 5 N-dense set G, in (A, Tv) such that cIn(Gn©) =1y. Otherwise (Ay, ) is
called heutrosophic /'rresolvable{N-irresoivable)

ur Philosophers ISSN 2345.530] Volume-9, Tssue-1, No, 16, 2022 Paoe | 5



IRRESOLVABLE SPACE
Definition 3.1. A
Neutrosophic p

set HN in (AN, TN) such that Gy C Hy C 1,

Definition 3.2. A ney

3 NEUTROSOPHIC BETA OMEGA RESOLVABLE AND

nNeutrosophic set Gy in neutrosophic topological space  (by, ty ) is called
€ta omega dense (NBw-dense) if there exists no neutrosophic beta omega closed

trosophic topological space (Bw, ) is called neutrosophic beta omega

Eesolvabie(N6w~resoIvable) if there exists a NBw-dense set Gy in by, ) such that Bucly (Gy
)= 1y, Otherwise (Aw , 1w ) is called neutrosophic beta omega irresolvable(NBuw-

irresolvable).

Example 3.1. et Anv={ag, b, c} 1y = {On, Gu, 1n} and (A, ™) = {On, Gu, Hn, /,;, s
Jryn I} wh = A1 4 4 A1 21 In =< ’ ’ !
27 1}1,”5"“3?”( 258 gy 01 Y Bh BHEY O 4 Be By 5o 25,08 0
23 3 T IR Ea X 2 0f 68 ds 69

b. 1 4 1 02 0f 63
A 20T e O f ks, ) s 2 es Tes
0.8 0.8 o049 0.7 0.8 08 0.1 02 02
Then we observe the following:

( (i) NwO(AN/ TN) = {ON, GN, 1y, In, lu}(ii)NBwC(AN, ™) =
{On, Hu, In, 10}

: - ble.
Here Hy is N8w-dense. Moreover Bwely (Hu ) = 15. Hence (Aw, Tw) is NBw-resolva

= Hw, In,
Example 3.2, Let A, = {a, b, c}, tw = {On, Gu, 1n} and (Aw, Tv) = {On, Gn, Hn, In

<A ( 7z ( z. /( P4
’ ‘2 0.3
A1y 5 g, =22 (’3410'542, %3’)6'114.";523 Oﬁ% a0, 1
- ’ 7
? ’ ’ 08 69 05 0.7 . 08 0 1,
9.”11),(/_‘;’ ézld})>LN =<X/(u/ 4'2/41) (ﬂ’ —Z’
0.4

’

01 0

2‘>,KN— s
.2,,0.2

7

/
0.4 06 07 0.7 0.6 07 0.7

Then we observe the following:
(()NwO(Bn, tv) = {On, Gn, In, In, 1N£ )
(iVNBwC(Bn, Tn) = {0n, Hr, In, Kn, In

< HnEC.
has a pair of N6w-dense set Gy and Hy such that Gy N

Buwcly (Hy ©). Therefore 1y D Bwcly (Hy ). Also Hy D Gn €, then Bwcly (Hn)
N (' .

which implies that Bwclv(Gn€) D 1n. Hence

ipur Philosophers ISSN 2348-8301, Volume-9, Issue-1, No. 16, 2022

H

2 A

% ’&%39 J(:I';u ‘0.8 09
?.il’ ’o.—sl)é.'

4337 (A, 2 A1) > Then Tn

05 0.6 06 05 06 0.6

— A2 A A1 A2 A A A2 _11 3z
240t M s G s (B BeBthd g Rty (& A
=<

2

o 05

H I - n I I (3wc L # T N - SO|Vable.
P 1N. ”e“ce (AN, N) [ f;(‘) irre
MO eove /IV( N )

: ; . spaceiff (An, ™)
3.1. A neutrosophic topological space (An, Tv) is a NBw-resolvable sp (
Proposition 3.1. ‘

ey ; - Ivable space. Suppose Gy ¢

hic topological space and N8w-reso
e 700 Leb (0w, T "e:s’;‘i‘fé‘fiid Hy. Then Gu D Hy ¢ which implies that Bwcly (Gy)
€ Hp € for all N6w-dens > Bucly (Gy ©)

Page |3



Bwcly (
Bwclv(Hy ) = 1y since tay,

N8w-resolvable.
st Gn and Hy such that Gn S Hy €
space (

Gn©) /=1y and Bwely (Hy €) /= 1, which i
= Iy which is 3 contradiction to g
; wely (Gy €
Tv) is a Hence (A, ) w(Gy )4y and

asa pair N6w-dense

Conversely, Suppose that the
On, Tv) has a pair of NBw-dense set Gy and Hy such that Gy c H,
v ) is a NBw-irresolvable Space. Then Buwcly (G, ) el
N8w-dense set G and Hn . Therefore there

exists a NBw-CJ
C Wy C 1y .Then Gy C Vv C 1y which i
space.

. Suppose that (O,
# 1y and Bwcly (Hp €) # 1y for all
osed set Vy in (Bv, Tv ) such that Hy €
$ @ contradiction. Hence (Av,

) isa NBw-resolvable
Proposition 3.2. If (AN, v

O
. ) is NBw-irresolvable iff Bwinty (Gn ) /= Oy for all N6w-dense set Gy in
(ANI rN)' ' . '
Proof. Since (An, Tv) is a N6w-irresolvable space, we hgve Bwciv(GnE) /= 1y for
all NBw-dense set Gy in (v, Tv). Then (Bwinty(Gy)) 1n which implies that
(Bwinty(Gn) /= Oy, Conversely assume that Bwinty(Gn)  Ow, for all NBw-dense
set Gy in (Aw, Tv).

Suppose that (Aw, tw) is NBw-resolvable. Then there exists
C a N6w-dense S8t Gy in (4w, ) such that Bwclv(Gh€) = 1y . This implies that
(Bwinty(Gn)) ~ = 1n which again implies Bwinty(Gy) = Ox which is a contradiction.

Hence (Aw, tw) is NBw-irresolvable space.

O
Definition 3.3. a neutrosophic topological space (Ax, Tv ) is called a N8w-submaximal space if
every NBw-dense set Gyin (Aw, tv) is NBw-Open.

Example 3.3. Consider the example 3.2. In this example, (Ay, ™ ) is NBw-submaximal space
since Ly is the only NBw-dense set which is NBw-Open.

Proposition 3.3. If the neutosophic topological s

pace (An, Tv ) is NBw-submaximal, then (An,
Tv) is NBw-irresolvable. .

Proof. Let (An , ™ ) be a NBw-submaximal space.

If we assume that (Ay , Iv ) is a NBw-
resolvable space. Then there exists a NBw-dense set Gnin (An, Tv) such that Bwclv (Gn ©) = 1.
Hence (6winty(Gn))€ = 1n which implies that Bwinty(Gy) =
On. Then Gy Z NBwO(Ap, Tp). Thisisa contradiction. Hence (A, Tn) is NBw-irresol
-vable space.

O

is called neutrosophic beta omega open
NBw-Open-hereditarily-irresolvable space) if

On , then Bwinty(Gn)

Definition 3.4. A neutrosophic topological space (Aw, tv)
hereditarily irresolvable space( . .
Bwinty (Bwely (Gn)) On for any non zero neutrosophic set
Gy in (AN, I'N).

Example 3.4. Let Av = {a, b, ¢}, Ty =/{20
A2 A2
0

= A, 22 A3y 4 .
lyfwhere Gy =<x (%, ,05% b4 08 o
43 Al A2 AB-) > H =< X (’/ll Nj_icj;,v?ﬂ,\./'}ﬂ/ ﬁ)/ (ﬁl‘zﬂloig)oi’og en
- - 7 020 - 3 07 08, ———
7 0 62 63 02" T To2703 Grocin (G ))° Ou satisfies Bewintn (Gu) e 0T AN
isaNT. Here any N-set which satisfying Bwinty (6wcin(Gr . o850\ /
)i N Bw-Open-hereditarily-irresolvable space. Ao et \oah ,
# ON‘ HenCe (AN[ rN S h. topO,ogica’ Space. lf (AN/ z-N) '5"1 i‘k‘.r‘;" 4"‘."\ y §
utrosophic oS
iti 4. Let (Awn, Tv) be a ne . _irresolvable. w et
Prop%smonhzreditarilv-irresolvable , then (B, Tw) is NEw-Irr
NBw-Open- .
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g N Tn ) be 5 NBw-o itarj
: pen~hered|tar
nz ,
€ro set Gn in (Aw, ™) which implieg that g
Prgof. Let G, be 3 neutrosophic Setin (ay
wth(chlN(G ) ~N. Sj [
N Which js 5 Contradict;

N, TN) IS NBw-Open
refore g

» v ) be 3 NBCu—Open-

b
t Gyin (A

dense se

Proof. Let Gy be 3 NeUtrosophic set in (4n, Tv) such tha
(Bwel,, (Gn))C = On Which implies that Bwinty (G, €) =on.
hereditari[y—irresolvable by proposition 3.6. We

(Bwely (Bwinty, (Gy, N = Oy implies that g

‘ Definition 4.1. Let (Awn, ™) and (T, on) be
e S Bn, ) — (I, ow ) is called somewhat n

Continuous if for Hy & 6wOo(ry, oy )

that Gy /= Oy and Gpn Ef_l(HN)

Definition 4.2, et (An, tw) and (T,

LBy, tv) — (ry,

if for Gy & B8wO(An, Tv) and Gn /= Oy,

Hy € BwO(ry, on) such that Hy Onv and Hy < f(Gn).
Proposition 4.1, Let (An, ™ ) and (Tw, ow
function £ . (Av, w) — (Iy,

Own for any nonzero neutr

and f(Hy ) /= Oy,

t neutrosophic beta o
there exists

in (Tv, ow)
there exists a nonzero N8wO set Hu

’V—irresolvable,
winty (6wl (

) such that g
nce (A i
tuintN(BcucIN(GN))
7 Let (ay, ¢, )
for any nonzer

hereditarily~irr
N, Ty ) implies that wc/

any two Neutrosg
Utrosophic beta o

there exists Gy €

on) be any two neutrosg

- j j EHHE
) be any two neutrosophic topo.log:cafgsp;ctes f
) is somewhat NBw-Continuous and in;e_ist(;ve}r:f(r:) aN

sopcff:\i/c set Gy in (An, tv ), then Bwinty(f(Gy)) = Ou
o

n 3.2, Gy WN c
€nce we ’

win (4, ).

O
Then g

win ty (GN )
-here
0

esolvable, Then 8

wCIN (GN
N (BwintN

(Gw)) = In.

,TN)iS

N6w-0pen-
) =0u.

phic topologicg) Spaces. A
Mega continyg

Bwo(Ay, Tv ) such

phic topological spaces. 3 function
Mega open(somewhat Néw-Open)

he .
‘3,}.

( N, )\

S bl . bl
N 3 3 1, )
]c

Q)intN (GN) = 0
Gn)) =0y

)= \‘\
(OIp
] Gn ) = Ox.
i uch that Bwinty (
Gw be a nonzero neutrosophic set in (Ay, ) s
Proof. Let Gy be

in (Tn, ow
- Gn))# Quin ( »
hat Bwinty (f( Thus, we have *
. = 0pn. SuppOSe t H _C_f (Gw )
Bwinty (f(Gn)) such that Hy
have to prove that

ave Bwint,v (Gy, ) ¢

N

= 0. Suppose that
ditarily—irresolvable, Bwintp, (Gn) &
N.

1n
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us(somewhat NBw-
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Introduction

Fuzzy set theory introduced b
the research of mathematics. Later the notions of intuitionistic fuzzy
Attanasov[2]. The concept “neutrosophic set” was first given by

Y Zadeh[11] has laid the foundation for the new mathematicaltheories in
operations and Neutrosophic Continuous Functions have been investigate

sets was introduced by
Smarandachef[7]. Neutresophic
Caldas[3] introduced neutrosophic resolvable

d by SarsTysiQl. Later
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phicirresolvable spaces. Here we shall introduce neutrosophic beta omega resolvable space,
Neutrosophic beta omega irresolvable space, neutrosophic open hereditarilyirresolvable space, someyvhat
Neutrosophic beta omega continuous mapping and somewhat neutrosophic beta omega open mapping.
Also we present charateristics of these spaces.

2 Preliminaries

Definition 2.1, (7] Let Ay be 3 non-empty fixed set. A neutrosophic set (NS) Gy is an
object having the form G, = {< A My (), asy (A), Usy (A) >: A € Ay } where Uey (A), asN()L)f
and uey (A) represent the degree of membership, degree of indeterminacy and the degree o

nonmembership respectively of each element x € Ay to the set Gnv . A Neutrosophic set Gy =
S arisreldeFamidh Loy A) o Ua, Arh<pp, e [dsniified
Definition 2.2, [1] For any two sets Gy and Hu,

1. Gn S Hy & Hap (A) A Huy(A), a6y (A) A Onp(A) and ugy(A) V Uy (A), A € B

2. Gn N Hy =< A, ugy(A) A Hin(A), Oap (A) A Gy (A), Uy (A) V Uy (A) >

D
3 Gnv U Hy =<2, Hon(A) V ppy (A), Oen(A) V Ohy(A), usy (A) A Uy (A) >
-GN =1 A, Uay (), 1 = 06y (A), Uey(A) >: A € Ayls. O = {<
AJO;O;1>:A EAN}
6. 1n ={</1, 1, 1,O0>: A € Ant -
is a fami
Definition 2.3. [9] A neutrosophic topology (NT) on a n'on-em‘pty :set Ay is
v of neutrosophic subsets in (Aw, Tv) satisfies the following axioms:
N
1. On, 1ny € T™n
2 GN1 N GN2 € wy for any G/vl, GNZ e ™
Gy i EJ} S T . :
> e & wiers fa hic set in Ty is
air (An, ™) is a neutrosophic topological space (NTS) and a}r:.y net:t(;osizpa nentrosouhie
Here the p u/:r’osophic open set (N -Open set) in Av. A neutrosophic ;e Ne e e
ne . " ’
kIHO\;V(;"SZi (aN Closed set) if and only if its complement Gy © is a neutrosophic op
clos -
o

Definition 2.4. [8] A neutrosophic set Gy of a neutrosophic topological space (Ay, Ty )is called
= Definition 2.4,

=

?neutrosophic beta omega closed (N6w-Closed) if Bclv (Gv) S Uy whenever Gy < Un and U
" is Nw-Open in (Bw, Tv).

e

Definition 2.5. [8] For every set Gy € (A, Tv), we define

1. Bwcly(Grn) = N{Vy : Gy € Wyvand Wy € NBwC(Ay, I'N}.

2. 5&//771‘4/(6,\/) = U{Uy : Uv € Gyand Uy € NSCUO(AN, TN)}

Definition 2.6, (3] A neutrosophic topological space (A, tv) is called neutrosophic resolvable(N-

resolvable) if there exists 5 N-dense set G, in (A, Tv) such that cIn(Gn©) =1y. Otherwise (Ay, ) is
called heutrosophic /'rresolvable{N-irresoivable)

ur Philosophers ISSN 2345.530] Volume-9, Tssue-1, No, 16, 2022 Paoe | 5



IRRESOLVABLE SPACE
Definition 3.1. A
Neutrosophic p

set HN in (AN, TN) such that Gy C Hy C 1,

Definition 3.2. A ney

3 NEUTROSOPHIC BETA OMEGA RESOLVABLE AND

nNeutrosophic set Gy in neutrosophic topological space  (by, ty ) is called
€ta omega dense (NBw-dense) if there exists no neutrosophic beta omega closed

trosophic topological space (Bw, ) is called neutrosophic beta omega

Eesolvabie(N6w~resoIvable) if there exists a NBw-dense set Gy in by, ) such that Bucly (Gy
)= 1y, Otherwise (Aw , 1w ) is called neutrosophic beta omega irresolvable(NBuw-

irresolvable).

Example 3.1. et Anv={ag, b, c} 1y = {On, Gu, 1n} and (A, ™) = {On, Gu, Hn, /,;, s
Jryn I} wh = A1 4 4 A1 21 In =< ’ ’ !
27 1}1,”5"“3?”( 258 gy 01 Y Bh BHEY O 4 Be By 5o 25,08 0
23 3 T IR Ea X 2 0f 68 ds 69

b. 1 4 1 02 0f 63
A 20T e O f ks, ) s 2 es Tes
0.8 0.8 o049 0.7 0.8 08 0.1 02 02
Then we observe the following:

( (i) NwO(AN/ TN) = {ON, GN, 1y, In, lu}(ii)NBwC(AN, ™) =
{On, Hu, In, 10}

: - ble.
Here Hy is N8w-dense. Moreover Bwely (Hu ) = 15. Hence (Aw, Tw) is NBw-resolva

= Hw, In,
Example 3.2, Let A, = {a, b, c}, tw = {On, Gu, 1n} and (Aw, Tv) = {On, Gn, Hn, In

<A ( 7z ( z. /( P4
’ ‘2 0.3
A1y 5 g, =22 (’3410'542, %3’)6'114.";523 Oﬁ% a0, 1
- ’ 7
? ’ ’ 08 69 05 0.7 . 08 0 1,
9.”11),(/_‘;’ ézld})>LN =<X/(u/ 4'2/41) (ﬂ’ —Z’
0.4

’

01 0

2‘>,KN— s
.2,,0.2

7

/
0.4 06 07 0.7 0.6 07 0.7

Then we observe the following:
(()NwO(Bn, tv) = {On, Gn, In, In, 1N£ )
(iVNBwC(Bn, Tn) = {0n, Hr, In, Kn, In

< HnEC.
has a pair of N6w-dense set Gy and Hy such that Gy N

Buwcly (Hy ©). Therefore 1y D Bwcly (Hy ). Also Hy D Gn €, then Bwcly (Hn)
N (' .

which implies that Bwclv(Gn€) D 1n. Hence

ipur Philosophers ISSN 2348-8301, Volume-9, Issue-1, No. 16, 2022

H

2 A

% ’&%39 J(:I';u ‘0.8 09
?.il’ ’o.—sl)é.'

4337 (A, 2 A1) > Then Tn

05 0.6 06 05 06 0.6

— A2 A A1 A2 A A A2 _11 3z
240t M s G s (B BeBthd g Rty (& A
=<

2

o 05

H I - n I I (3wc L # T N - SO|Vable.
P 1N. ”e“ce (AN, N) [ f;(‘) irre
MO eove /IV( N )

: ; . spaceiff (An, ™)
3.1. A neutrosophic topological space (An, Tv) is a NBw-resolvable sp (
Proposition 3.1. ‘

ey ; - Ivable space. Suppose Gy ¢

hic topological space and N8w-reso
e 700 Leb (0w, T "e:s’;‘i‘fé‘fiid Hy. Then Gu D Hy ¢ which implies that Bwcly (Gy)
€ Hp € for all N6w-dens > Bucly (Gy ©)
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Bwcly (
Bwclv(Hy ) = 1y since tay,

N8w-resolvable.
st Gn and Hy such that Gn S Hy €
space (

Gn©) /=1y and Bwely (Hy €) /= 1, which i
= Iy which is 3 contradiction to g
; wely (Gy €
Tv) is a Hence (A, ) w(Gy )4y and

asa pair N6w-dense

Conversely, Suppose that the
On, Tv) has a pair of NBw-dense set Gy and Hy such that Gy c H,
v ) is a NBw-irresolvable Space. Then Buwcly (G, ) el
N8w-dense set G and Hn . Therefore there

exists a NBw-CJ
C Wy C 1y .Then Gy C Vv C 1y which i
space.

. Suppose that (O,
# 1y and Bwcly (Hp €) # 1y for all
osed set Vy in (Bv, Tv ) such that Hy €
$ @ contradiction. Hence (Av,

) isa NBw-resolvable
Proposition 3.2. If (AN, v

O
. ) is NBw-irresolvable iff Bwinty (Gn ) /= Oy for all N6w-dense set Gy in
(ANI rN)' ' . '
Proof. Since (An, Tv) is a N6w-irresolvable space, we hgve Bwciv(GnE) /= 1y for
all NBw-dense set Gy in (v, Tv). Then (Bwinty(Gy)) 1n which implies that
(Bwinty(Gn) /= Oy, Conversely assume that Bwinty(Gn)  Ow, for all NBw-dense
set Gy in (Aw, Tv).

Suppose that (Aw, tw) is NBw-resolvable. Then there exists
C a N6w-dense S8t Gy in (4w, ) such that Bwclv(Gh€) = 1y . This implies that
(Bwinty(Gn)) ~ = 1n which again implies Bwinty(Gy) = Ox which is a contradiction.

Hence (Aw, tw) is NBw-irresolvable space.

O
Definition 3.3. a neutrosophic topological space (Ax, Tv ) is called a N8w-submaximal space if
every NBw-dense set Gyin (Aw, tv) is NBw-Open.

Example 3.3. Consider the example 3.2. In this example, (Ay, ™ ) is NBw-submaximal space
since Ly is the only NBw-dense set which is NBw-Open.

Proposition 3.3. If the neutosophic topological s

pace (An, Tv ) is NBw-submaximal, then (An,
Tv) is NBw-irresolvable. .

Proof. Let (An , ™ ) be a NBw-submaximal space.

If we assume that (Ay , Iv ) is a NBw-
resolvable space. Then there exists a NBw-dense set Gnin (An, Tv) such that Bwclv (Gn ©) = 1.
Hence (6winty(Gn))€ = 1n which implies that Bwinty(Gy) =
On. Then Gy Z NBwO(Ap, Tp). Thisisa contradiction. Hence (A, Tn) is NBw-irresol
-vable space.

O

is called neutrosophic beta omega open
NBw-Open-hereditarily-irresolvable space) if

On , then Bwinty(Gn)

Definition 3.4. A neutrosophic topological space (Aw, tv)
hereditarily irresolvable space( . .
Bwinty (Bwely (Gn)) On for any non zero neutrosophic set
Gy in (AN, I'N).

Example 3.4. Let Av = {a, b, ¢}, Ty =/{20
A2 A2
0

= A, 22 A3y 4 .
lyfwhere Gy =<x (%, ,05% b4 08 o
43 Al A2 AB-) > H =< X (’/ll Nj_icj;,v?ﬂ,\./'}ﬂ/ ﬁ)/ (ﬁl‘zﬂloig)oi’og en
- - 7 020 - 3 07 08, ———
7 0 62 63 02" T To2703 Grocin (G ))° Ou satisfies Bewintn (Gu) e 0T AN
isaNT. Here any N-set which satisfying Bwinty (6wcin(Gr . o850\ /
)i N Bw-Open-hereditarily-irresolvable space. Ao et \oah ,
# ON‘ HenCe (AN[ rN S h. topO,ogica’ Space. lf (AN/ z-N) '5"1 i‘k‘.r‘;" 4"‘."\ y §
utrosophic oS
iti 4. Let (Awn, Tv) be a ne . _irresolvable. w et
Prop%smonhzreditarilv-irresolvable , then (B, Tw) is NEw-Irr
NBw-Open- .
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g N Tn ) be 5 NBw-o itarj
: pen~hered|tar
nz ,
€ro set Gn in (Aw, ™) which implieg that g
Prgof. Let G, be 3 neutrosophic Setin (ay
wth(chlN(G ) ~N. Sj [
N Which js 5 Contradict;

N, TN) IS NBw-Open
refore g

» v ) be 3 NBCu—Open-

b
t Gyin (A

dense se

Proof. Let Gy be 3 NeUtrosophic set in (4n, Tv) such tha
(Bwel,, (Gn))C = On Which implies that Bwinty (G, €) =on.
hereditari[y—irresolvable by proposition 3.6. We

(Bwely (Bwinty, (Gy, N = Oy implies that g

‘ Definition 4.1. Let (Awn, ™) and (T, on) be
e S Bn, ) — (I, ow ) is called somewhat n

Continuous if for Hy & 6wOo(ry, oy )

that Gy /= Oy and Gpn Ef_l(HN)

Definition 4.2, et (An, tw) and (T,

LBy, tv) — (ry,

if for Gy & B8wO(An, Tv) and Gn /= Oy,

Hy € BwO(ry, on) such that Hy Onv and Hy < f(Gn).
Proposition 4.1, Let (An, ™ ) and (Tw, ow
function £ . (Av, w) — (Iy,

Own for any nonzero neutr

and f(Hy ) /= Oy,

t neutrosophic beta o
there exists

in (Tv, ow)
there exists a nonzero N8wO set Hu

’V—irresolvable,
winty (6wl (

) such that g
nce (A i
tuintN(BcucIN(GN))
7 Let (ay, ¢, )
for any nonzer

hereditarily~irr
N, Ty ) implies that wc/

any two Neutrosg
Utrosophic beta o

there exists Gy €

on) be any two neutrosg

- j j EHHE
) be any two neutrosophic topo.log:cafgsp;ctes f
) is somewhat NBw-Continuous and in;e_ist(;ve}r:f(r:) aN

sopcff:\i/c set Gy in (An, tv ), then Bwinty(f(Gy)) = Ou
o

n 3.2, Gy WN c
€nce we ’

win (4, ).

O
Then g

win ty (GN )
-here
0

esolvable, Then 8

wCIN (GN
N (BwintN

(Gw)) = In.

,TN)iS

N6w-0pen-
) =0u.

phic topologicg) Spaces. A
Mega continyg

Bwo(Ay, Tv ) such

phic topological spaces. 3 function
Mega open(somewhat Néw-Open)

he .
‘3,}.

( N, )\

S bl . bl
N 3 3 1, )
]c

Q)intN (GN) = 0
Gn)) =0y

)= \‘\
(OIp
] Gn ) = Ox.
i uch that Bwinty (
Gw be a nonzero neutrosophic set in (Ay, ) s
Proof. Let Gy be

in (Tn, ow
- Gn))# Quin ( »
hat Bwinty (f( Thus, we have *
. = 0pn. SuppOSe t H _C_f (Gw )
Bwinty (f(Gn)) such that Hy
have to prove that

ave Bwint,v (Gy, ) ¢

N

= 0. Suppose that
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Introduction

Fuzzy set theory introduced b
the research of mathematics. Later the notions of intuitionistic fuzzy
Attanasov[2]. The concept “neutrosophic set” was first given by

Y Zadeh[11] has laid the foundation for the new mathematicaltheories in
operations and Neutrosophic Continuous Functions have been investigate

sets was introduced by
Smarandachef[7]. Neutresophic
Caldas[3] introduced neutrosophic resolvable

d by SarsTysiQl. Later
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phicirresolvable spaces. Here we shall introduce neutrosophic beta omega resolvable space,
Neutrosophic beta omega irresolvable space, neutrosophic open hereditarilyirresolvable space, someyvhat
Neutrosophic beta omega continuous mapping and somewhat neutrosophic beta omega open mapping.
Also we present charateristics of these spaces.

2 Preliminaries

Definition 2.1, (7] Let Ay be 3 non-empty fixed set. A neutrosophic set (NS) Gy is an
object having the form G, = {< A My (), asy (A), Usy (A) >: A € Ay } where Uey (A), asN()L)f
and uey (A) represent the degree of membership, degree of indeterminacy and the degree o

nonmembership respectively of each element x € Ay to the set Gnv . A Neutrosophic set Gy =
S arisreldeFamidh Loy A) o Ua, Arh<pp, e [dsniified
Definition 2.2, [1] For any two sets Gy and Hu,

1. Gn S Hy & Hap (A) A Huy(A), a6y (A) A Onp(A) and ugy(A) V Uy (A), A € B

2. Gn N Hy =< A, ugy(A) A Hin(A), Oap (A) A Gy (A), Uy (A) V Uy (A) >

D
3 Gnv U Hy =<2, Hon(A) V ppy (A), Oen(A) V Ohy(A), usy (A) A Uy (A) >
-GN =1 A, Uay (), 1 = 06y (A), Uey(A) >: A € Ayls. O = {<
AJO;O;1>:A EAN}
6. 1n ={</1, 1, 1,O0>: A € Ant -
is a fami
Definition 2.3. [9] A neutrosophic topology (NT) on a n'on-em‘pty :set Ay is
v of neutrosophic subsets in (Aw, Tv) satisfies the following axioms:
N
1. On, 1ny € T™n
2 GN1 N GN2 € wy for any G/vl, GNZ e ™
Gy i EJ} S T . :
> e & wiers fa hic set in Ty is
air (An, ™) is a neutrosophic topological space (NTS) and a}r:.y net:t(;osizpa nentrosouhie
Here the p u/:r’osophic open set (N -Open set) in Av. A neutrosophic ;e Ne e e
ne . " ’
kIHO\;V(;"SZi (aN Closed set) if and only if its complement Gy © is a neutrosophic op
clos -
o

Definition 2.4. [8] A neutrosophic set Gy of a neutrosophic topological space (Ay, Ty )is called
= Definition 2.4,

=

?neutrosophic beta omega closed (N6w-Closed) if Bclv (Gv) S Uy whenever Gy < Un and U
" is Nw-Open in (Bw, Tv).

e

Definition 2.5. [8] For every set Gy € (A, Tv), we define

1. Bwcly(Grn) = N{Vy : Gy € Wyvand Wy € NBwC(Ay, I'N}.

2. 5&//771‘4/(6,\/) = U{Uy : Uv € Gyand Uy € NSCUO(AN, TN)}

Definition 2.6, (3] A neutrosophic topological space (A, tv) is called neutrosophic resolvable(N-

resolvable) if there exists 5 N-dense set G, in (A, Tv) such that cIn(Gn©) =1y. Otherwise (Ay, ) is
called heutrosophic /'rresolvable{N-irresoivable)

ur Philosophers ISSN 2345.530] Volume-9, Tssue-1, No, 16, 2022 Paoe | 5



IRRESOLVABLE SPACE
Definition 3.1. A
Neutrosophic p

set HN in (AN, TN) such that Gy C Hy C 1,

Definition 3.2. A ney

3 NEUTROSOPHIC BETA OMEGA RESOLVABLE AND

nNeutrosophic set Gy in neutrosophic topological space  (by, ty ) is called
€ta omega dense (NBw-dense) if there exists no neutrosophic beta omega closed

trosophic topological space (Bw, ) is called neutrosophic beta omega

Eesolvabie(N6w~resoIvable) if there exists a NBw-dense set Gy in by, ) such that Bucly (Gy
)= 1y, Otherwise (Aw , 1w ) is called neutrosophic beta omega irresolvable(NBuw-

irresolvable).

Example 3.1. et Anv={ag, b, c} 1y = {On, Gu, 1n} and (A, ™) = {On, Gu, Hn, /,;, s
Jryn I} wh = A1 4 4 A1 21 In =< ’ ’ !
27 1}1,”5"“3?”( 258 gy 01 Y Bh BHEY O 4 Be By 5o 25,08 0
23 3 T IR Ea X 2 0f 68 ds 69

b. 1 4 1 02 0f 63
A 20T e O f ks, ) s 2 es Tes
0.8 0.8 o049 0.7 0.8 08 0.1 02 02
Then we observe the following:

( (i) NwO(AN/ TN) = {ON, GN, 1y, In, lu}(ii)NBwC(AN, ™) =
{On, Hu, In, 10}

: - ble.
Here Hy is N8w-dense. Moreover Bwely (Hu ) = 15. Hence (Aw, Tw) is NBw-resolva

= Hw, In,
Example 3.2, Let A, = {a, b, c}, tw = {On, Gu, 1n} and (Aw, Tv) = {On, Gn, Hn, In

<A ( 7z ( z. /( P4
’ ‘2 0.3
A1y 5 g, =22 (’3410'542, %3’)6'114.";523 Oﬁ% a0, 1
- ’ 7
? ’ ’ 08 69 05 0.7 . 08 0 1,
9.”11),(/_‘;’ ézld})>LN =<X/(u/ 4'2/41) (ﬂ’ —Z’
0.4

’

01 0

2‘>,KN— s
.2,,0.2

7

/
0.4 06 07 0.7 0.6 07 0.7

Then we observe the following:
(()NwO(Bn, tv) = {On, Gn, In, In, 1N£ )
(iVNBwC(Bn, Tn) = {0n, Hr, In, Kn, In

< HnEC.
has a pair of N6w-dense set Gy and Hy such that Gy N

Buwcly (Hy ©). Therefore 1y D Bwcly (Hy ). Also Hy D Gn €, then Bwcly (Hn)
N (' .

which implies that Bwclv(Gn€) D 1n. Hence

ipur Philosophers ISSN 2348-8301, Volume-9, Issue-1, No. 16, 2022

H

2 A

% ’&%39 J(:I';u ‘0.8 09
?.il’ ’o.—sl)é.'

4337 (A, 2 A1) > Then Tn

05 0.6 06 05 06 0.6

— A2 A A1 A2 A A A2 _11 3z
240t M s G s (B BeBthd g Rty (& A
=<

2

o 05

H I - n I I (3wc L # T N - SO|Vable.
P 1N. ”e“ce (AN, N) [ f;(‘) irre
MO eove /IV( N )

: ; . spaceiff (An, ™)
3.1. A neutrosophic topological space (An, Tv) is a NBw-resolvable sp (
Proposition 3.1. ‘

ey ; - Ivable space. Suppose Gy ¢

hic topological space and N8w-reso
e 700 Leb (0w, T "e:s’;‘i‘fé‘fiid Hy. Then Gu D Hy ¢ which implies that Bwcly (Gy)
€ Hp € for all N6w-dens > Bucly (Gy ©)
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Bwcly (
Bwclv(Hy ) = 1y since tay,

N8w-resolvable.
st Gn and Hy such that Gn S Hy €
space (

Gn©) /=1y and Bwely (Hy €) /= 1, which i
= Iy which is 3 contradiction to g
; wely (Gy €
Tv) is a Hence (A, ) w(Gy )4y and

asa pair N6w-dense

Conversely, Suppose that the
On, Tv) has a pair of NBw-dense set Gy and Hy such that Gy c H,
v ) is a NBw-irresolvable Space. Then Buwcly (G, ) el
N8w-dense set G and Hn . Therefore there

exists a NBw-CJ
C Wy C 1y .Then Gy C Vv C 1y which i
space.

. Suppose that (O,
# 1y and Bwcly (Hp €) # 1y for all
osed set Vy in (Bv, Tv ) such that Hy €
$ @ contradiction. Hence (Av,

) isa NBw-resolvable
Proposition 3.2. If (AN, v

O
. ) is NBw-irresolvable iff Bwinty (Gn ) /= Oy for all N6w-dense set Gy in
(ANI rN)' ' . '
Proof. Since (An, Tv) is a N6w-irresolvable space, we hgve Bwciv(GnE) /= 1y for
all NBw-dense set Gy in (v, Tv). Then (Bwinty(Gy)) 1n which implies that
(Bwinty(Gn) /= Oy, Conversely assume that Bwinty(Gn)  Ow, for all NBw-dense
set Gy in (Aw, Tv).

Suppose that (Aw, tw) is NBw-resolvable. Then there exists
C a N6w-dense S8t Gy in (4w, ) such that Bwclv(Gh€) = 1y . This implies that
(Bwinty(Gn)) ~ = 1n which again implies Bwinty(Gy) = Ox which is a contradiction.

Hence (Aw, tw) is NBw-irresolvable space.

O
Definition 3.3. a neutrosophic topological space (Ax, Tv ) is called a N8w-submaximal space if
every NBw-dense set Gyin (Aw, tv) is NBw-Open.

Example 3.3. Consider the example 3.2. In this example, (Ay, ™ ) is NBw-submaximal space
since Ly is the only NBw-dense set which is NBw-Open.

Proposition 3.3. If the neutosophic topological s

pace (An, Tv ) is NBw-submaximal, then (An,
Tv) is NBw-irresolvable. .

Proof. Let (An , ™ ) be a NBw-submaximal space.

If we assume that (Ay , Iv ) is a NBw-
resolvable space. Then there exists a NBw-dense set Gnin (An, Tv) such that Bwclv (Gn ©) = 1.
Hence (6winty(Gn))€ = 1n which implies that Bwinty(Gy) =
On. Then Gy Z NBwO(Ap, Tp). Thisisa contradiction. Hence (A, Tn) is NBw-irresol
-vable space.

O

is called neutrosophic beta omega open
NBw-Open-hereditarily-irresolvable space) if

On , then Bwinty(Gn)

Definition 3.4. A neutrosophic topological space (Aw, tv)
hereditarily irresolvable space( . .
Bwinty (Bwely (Gn)) On for any non zero neutrosophic set
Gy in (AN, I'N).

Example 3.4. Let Av = {a, b, ¢}, Ty =/{20
A2 A2
0

= A, 22 A3y 4 .
lyfwhere Gy =<x (%, ,05% b4 08 o
43 Al A2 AB-) > H =< X (’/ll Nj_icj;,v?ﬂ,\./'}ﬂ/ ﬁ)/ (ﬁl‘zﬂloig)oi’og en
- - 7 020 - 3 07 08, ———
7 0 62 63 02" T To2703 Grocin (G ))° Ou satisfies Bewintn (Gu) e 0T AN
isaNT. Here any N-set which satisfying Bwinty (6wcin(Gr . o850\ /
)i N Bw-Open-hereditarily-irresolvable space. Ao et \oah ,
# ON‘ HenCe (AN[ rN S h. topO,ogica’ Space. lf (AN/ z-N) '5"1 i‘k‘.r‘;" 4"‘."\ y §
utrosophic oS
iti 4. Let (Awn, Tv) be a ne . _irresolvable. w et
Prop%smonhzreditarilv-irresolvable , then (B, Tw) is NEw-Irr
NBw-Open- .
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g N Tn ) be 5 NBw-o itarj
: pen~hered|tar
nz ,
€ro set Gn in (Aw, ™) which implieg that g
Prgof. Let G, be 3 neutrosophic Setin (ay
wth(chlN(G ) ~N. Sj [
N Which js 5 Contradict;

N, TN) IS NBw-Open
refore g

» v ) be 3 NBCu—Open-

b
t Gyin (A

dense se

Proof. Let Gy be 3 NeUtrosophic set in (4n, Tv) such tha
(Bwel,, (Gn))C = On Which implies that Bwinty (G, €) =on.
hereditari[y—irresolvable by proposition 3.6. We

(Bwely (Bwinty, (Gy, N = Oy implies that g

‘ Definition 4.1. Let (Awn, ™) and (T, on) be
e S Bn, ) — (I, ow ) is called somewhat n

Continuous if for Hy & 6wOo(ry, oy )

that Gy /= Oy and Gpn Ef_l(HN)

Definition 4.2, et (An, tw) and (T,

LBy, tv) — (ry,

if for Gy & B8wO(An, Tv) and Gn /= Oy,

Hy € BwO(ry, on) such that Hy Onv and Hy < f(Gn).
Proposition 4.1, Let (An, ™ ) and (Tw, ow
function £ . (Av, w) — (Iy,

Own for any nonzero neutr

and f(Hy ) /= Oy,

t neutrosophic beta o
there exists

in (Tv, ow)
there exists a nonzero N8wO set Hu

’V—irresolvable,
winty (6wl (

) such that g
nce (A i
tuintN(BcucIN(GN))
7 Let (ay, ¢, )
for any nonzer

hereditarily~irr
N, Ty ) implies that wc/

any two Neutrosg
Utrosophic beta o

there exists Gy €

on) be any two neutrosg

- j j EHHE
) be any two neutrosophic topo.log:cafgsp;ctes f
) is somewhat NBw-Continuous and in;e_ist(;ve}r:f(r:) aN

sopcff:\i/c set Gy in (An, tv ), then Bwinty(f(Gy)) = Ou
o

n 3.2, Gy WN c
€nce we ’

win (4, ).

O
Then g

win ty (GN )
-here
0

esolvable, Then 8

wCIN (GN
N (BwintN

(Gw)) = In.

,TN)iS

N6w-0pen-
) =0u.

phic topologicg) Spaces. A
Mega continyg

Bwo(Ay, Tv ) such

phic topological spaces. 3 function
Mega open(somewhat Néw-Open)

he .
‘3,}.

( N, )\

S bl . bl
N 3 3 1, )
]c

Q)intN (GN) = 0
Gn)) =0y

)= \‘\
(OIp
] Gn ) = Ox.
i uch that Bwinty (
Gw be a nonzero neutrosophic set in (Ay, ) s
Proof. Let Gy be

in (Tn, ow
- Gn))# Quin ( »
hat Bwinty (f( Thus, we have *
. = 0pn. SuppOSe t H _C_f (Gw )
Bwinty (f(Gn)) such that Hy
have to prove that
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N
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A CRITICAL STUDY ON CLASSISH IN BA._4'S KARUKKEU

&

A.Beaulah
Assistant Professor in English, Don Bosco College, Keela Eeral
The early stage post-coloni

: al texts have fore grounded the differences in perception
between the colonizer and the colonized. It is followed by the national or nationalized

Lterature with the national culture as its subject. In this perspective the literature of a country
likes India, with multiple diversities in cultural and traditional values. It represents the
hybridization and the hybrid identities have given a unique flavour to the literature as
“Subalternism”. The subaltern has become a standard way to designate the colonial subject.
Bama belongs to the class of first generation learners in her community and has found
a place in academic circles by virtue of being a school teacher and more significantly as a
writer. She lays great emphasis on education as a means of social empowerment. As an activist
writer, she forges close ideological affinity with feminist thought. Women and Dalits are both
oppressed groups, oppressed on account of their birth. She foregrounds the affinity between

the two groups and uses feminist strategies. She repeatedly points out in her writing. She seeks
torepresent women by tracing gaps in literary history, emphasizing difference as a principle of
affirmation even if it is located as a social disadvantage

to the group. Bama aggressively affirms
her Dalit identity and refuses to be accommodated

into mainstream literary circles. Dalit
writing in Tamil and Bama in particular employs feminist thought and modes of resistance.

Etymologically speaking, the term dalit has originated from Sanskrit, dalita meaning
‘oppressed”. It seems to be borrowing from Hindi. It means a member of the caste that is
considered the lowest and has the fewest advantages. Post-modern Dalit writers portray the
Culture, existential crisis and protest for liberation and empowerment of Dalits. Dalits had
never protested against their ill-treatment for many centuries. Dangle pﬂoints out, “Dalit
literature is marked by revolt and negativism, since it closely associated with the hopes for
freedom by a group of people who as untouchables, are victims of social, economic and cultural
inequality”. )

Dalit literature is usually presented in the concerned regional languages and they.are
translated into English and other international languages. They are usually transl?ted. into
other regional languages of India. Tamil Dalit writing has been hera]c}ed with t!1e pgbh}:-anon o‘f
Bama's Karukku in1992. Bama details her trajectory in the mste_-ndden societv in the novel.
Tamil Dalit literary space includes a handful of works in various genres: n_ove}lls, Eoeltirsx;;
autobiography, short stories, critical essays and plays. LalkShle Hol;(r;(sn";::l 1;1 :Ciosg‘;gv b

i 7 English translation Karukku
translator of Bama'’s Karukku and Sangati. Her Eng| sht ruk e ereonil
i istrict voice in Indian Dalit literature. The p
Award in 2001 and established Bama as dns_m 4 g o
crisis and watershed in the author’s life which drweds hle)r ]tt make sense of her life. It gri
i , a Christian, and a Dali )
e e ol a'sr“;onTarl))alit work in Tamil was published. The first Dalit
o 1992, her T o Dalit woman, Bama. It was published and warmly
autobiography in Tamil is written by a Dali man, wesion borne by Dalits at the
received by readers and critics. Karukku [11992)bd:}€u SS:::I:?:; an administrative capacity;
i cil - a bo ( ;
hands of state (police), panchayat “uy he church. Bama also highlights how Dalit women
il” r castes and at the X >
“student council”, the ':’PPS Jit men at home. The collusion of patriarchy with ca
- ali . : " i
are oppressed further by 'u;t suppression of Dalit women. Bama's Kanfkku

ol el i Jeashed on Dalits, specifically on the Paraiyar

forms of violent oppression ul;1 o o of Dalit Christians at the ha ﬁ

aspect of this work shows the opp c

Recent Trends in Contemporary Literature

Institutionalized rewgion discriminates against Dalits in direct contravention. Karukku depicts
how Dalit Christians are not allowed to sing in the church cholr, are forced to sit separately,
away from the upper caste Christians, are not allowed to bury their dead in the cemetery
within the village, behind the church, but are made to use a different graveyard beyond the
outskirts.

Literary criticism on Dalit literature in Tamil has largely been confined to Dalit identity,
self-articulation, Dalit aesthetic paradigms and re-readings of literary classics. The debate
regarding who is a Dalit writer refuses to die down although it continues to remain a fruitless
one. A Dalit by birth does not necessarily write progressive, liberationist literature. Critics Jike
Raj Gautaman who has brought out collection of critical essays on cultural, social and political

$ concerns of Dalit community, re-readings of literary classics, critical evaluation of
contemporary Dalit writing has taken the position that Dalits and women as oppressed groups.
Writers like Sivakami and Bama also opine that feminism has to reinvent itself in order to
integrate the woman question with the Dalit woman question
Dalit (oppressed or broken) is not a new word. It was used in the 1930s as a Hindi and
Marathi translation of depressed classes. Britishers used this term for scheduled caste. The
1 word was also used by B.R. Ambedkar in his Marathi speeches. It is 2 literature and a term for
marginal classes. The term Dalit is first used in journalistic writings in amumil 1931 to denote
untouchability. It implies a condition of being underprivileged and dc;.m'ved of br.:.: rlgh'L?: and
refers to the people who are suppressed on account of their lowly bn‘t)} To be z 'Dalit’ In an
Indian caste system is to be very low. They have called by various rames, such as
Untouchables, Harijans, Exterior Classes, Depressed Classes, Outcastes, and Paras. ) ‘
Bama writes, first and foremost, as a Dalit, her identity as a woman readers her Dalit
identity a more textured experience even as her Dalit identity impinges upon hgr position :';'s.a
woman in society. Dalit women are workers in a fundamental rather Fhan penp?:eral veay in
the works of Bama. She sees women around her engaged in work during the entire pe?.od of
their waking hours. Both her grandmothers worked at the Naicker's ﬁglds. Asayoung girl, the
writer noticed and resented how even a small boy from Naicker's family used to boss over the
women workers, calling the narrator’s grandmothers by (h.ch_- n?mcs. showing no-dfemnmr[;:
their age. The boy was addressed most respectfully as “Aiyd t}y the \;v&mgn -vr;oi;a;’:.
errands most swiftly. The women workers were constantly reminded o Ll CL e wcﬁ
They were served water in the most inhumane, demeaning manner. The chxfg »‘:olr(rjmonut ould
hold the pitcher a good two feet high an‘d pou:‘twhlk,le tf\re D:hlt\:"ﬂ“:fr‘r:"f\: g ergetaicd
hands ta receive the water, Simiterly faad e literally throvm BLISM TSE A2 6 e
women workers would finish off their daily chores of carting the cow dung_, clle:mnng, :ﬁer z\;
sheds, round off other avork related to scavenging and then place their utens;l:;‘n a ;1 lrthey‘anz
an open drain. “They give us food. Without them, how could we survive? After
b cz;stes. WT ?m 1l°w oo (k?r}:(r}:(l‘: :1103&22: Eén; neighbours during school tml‘.daysE
‘oung girls also accompany ] reierTEreml
tolend a hel;i%xg hand and thereby carn a few rupees for !b(;: fnr‘r;“yt;szr:;-\:;‘:r would pay a
they work through the day, picking gram or bre:\kmga”m“"‘ nuts, ki tha—: sk mpeés s
meagre five or ten paisa per measure.They could not possibly v.;(a;:un g peagle bave o werk
day, notwithstanding the painful labour. Bama observes in Karu ish' N i‘ln)sp s Bip g
and struggle like this ~unmindful of their health - if they wi
karuk it conversion
tar k;ﬁn)a’s Karukku assumes significance in sucha P"““‘?‘Hfl:g::n Pi\::gesn ;m gave the
narative, it seriously subverts the political implications \0 du). Bama's narrative theroughly
slogan, “Carv se kaho hum Hindu hain” (Be proud to be a Hin }‘\‘ o and Christam.  Dalies
Tejects the casteist basis of institutionalised religion - bot

e
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R DISCRIMINATION VD WIOMER

 EMPOWERMENT 1M SHASHI
DESHPANDE'
=

S ROVEL THE DARK BOLDS M0 TERROR
0

____P.Sivashardkari
Don Bosco College, KeelaEral

ion - B

Ass;Pryff;S;ﬂ_TﬁénEéb

as published under the titl

: e "Legacy” in 1980. Her first novel “The Dark Holds No
vas published in 1980. Her most famous novel is "Th

at Long Silence” which br
kademi Award to her. She published many novels and Ec;llgec{i&;né ;fﬂsf\sﬁnbs\%‘:%.'
them-are-1f | Die Tomammmmmmmmmm_ indi

e Intrusion and Other Stories’. Most of her novels deals with Feminist perspective.
ays the condition of women in the Patriarchal society. In the novel, The Dark Holds
r she portiays the suppression faced by the protagonist Saru. The friction and the
ntment-of the educated. diti nd-Indian Society! is the theme of
l. This paper focuses of n and how she empowers herself in
archal society.

Discrimination

ender Discrimination is the ma

n the gender discriminatio,

jor aspect of the Indian Society. Men are given
ociety. Men are allowed to enjoy their life where
should remain within the 'Fb\mns.‘oﬁs'o‘cimmﬁdésﬁmnymstmrand
res only for women but not for men.ltis considered asa commen Indian Psyche, Here
ovel also Sarita experiences this kind of discrimination in her childhood itself. After
' of her brother Dhruva, her parents ignored her in favour of her brother, She never
1e parental love in her life. She is not given any importance in the family. She recalls
sion of her brother's naming ceremony which provides great excitement to the family.
vities of her parents made her to think that she was liable to them. This thought was
ooted in her heart. - So she felt alienated within her own family. ShashiDespande
 the typical character of Middle dass Indian mother through the character of Saru's

In cur country, mothers,in most cases,gives preference to the male child than the
hild. Because they thought that they would raise the condition of the family in future
rought dowry to the family. Like that Saru’s mother also giving importance to her son
°r daughter. Saru's father also gives importance to Dhruva only. He used to listen to
always.  Feeling jealous, Saru tried to capture the attention of her father. But she

y failed in her attempt. ShashiDeshpande beautifully presents the aspects of
1l society through the character of Saru's father and mather. -

aru's mother was always rival to her. Unexpectedly, Dhruva had died at the age of
ler mother blamed Saru for the death of her brother. He had drowned in a river. Saru
save him but she could not. Saru's mother thought that Saru would be the reason for
1 of her son. So she accused her and said "You killed him. Why didn't youdie? why are
, When he is dead?"(The Dark Holds No Terror, 7) After the death of Dhruva, Sa

0\‘ = He's different. He's aboy.{The-Darl@Hg_ lds-No Terror, 45)

3 G ~+hi i . She condemned her for every 3 ShashiDeshpande presents the typical mindset of Indian mothers through rl_us colour

- ?Ot .allo‘\\ he; hto d aé:ythg afsj:: E:;—l:gig the h;jrt of Saru. So, Saruwsn mination. All mothers want her daughter to be fair enough 1o get married without any
se of rejection of her mother pfow e — 8 —K, - Being-a mother of daughter, they expected her daughter to be married without much

= 0 \ticorat—t 02— - — = .
16 co ¥ I b A
) 'S
*

_—

o - : Recent Trena, ey h
emerge herself from this neglect. She wanted to empower herself through her e
wanted to prove herself to her mother who she was. So, she highly focused on, her s\t‘\;‘\\\:‘ -
gotadmission in the medical college as she wished. Highly impressed by the 1a

dy Who came vy
her house once, she wanted to do medicine to empower herself from the humiliation of her
mother.

Saru was an intelligent student. So she scored good marks in her high school. When

+——her father asked her which course she was going to do for her higher studies. She said M.BB.S

without any doubt and hesitation. Her mother-did not want her to do medicine. Her mother
thought that education is not important to the girl child. She considered her daughter as
i someone who had to fulfil certaln family responsibilities. Accor}i:lng to her, she should not
+— have any choice of her own and supposed to folllow the trad‘lt_xon and rule that already
\ ~ prepared by her. When Saru's father accepted her wish to do medicine, her mother asked:
1 But she's a girl..And don’t forget, medicine or no medicine, doctor or no doctor,
\ yousstill have to get her married, spend money on her wedding. Can you do both?
T (The Dark Holds No Terror 144) Saru replied,
: 1 am not talking to you. I'm not asking you for anything. I know what your answer will

be. No forever a ‘no’ to anything I want. You don’t want me to have anything. You don’t ever
" wantme to live. (The Dark Holds No Terror, 8) .

When her mother failed-in-the-argument, she became hysterically insane and started

— accusing her of her brother's death. Saru did not bare this cruel accusation. So, she advocates
herself ferociously and said:

=
i

1 didn’t. Truly I didn't. It was an accident. I loved him, my little brother, I tried to save

him. Truly 1 tried. But couldn’t. And 1 ramaway. Yes, [ ran away, I admit that. But 1 didn’t kill
him. (The Dark Holds No Terror, 146)

= Humiliation of her mother, made Saru to reach the highest place in her life. It made her

7 to think positively and took things in a positive way. It gave courage to her to face the reality.
— This helped herself to become an empowered woman in the society.

Colour Discrimination

ShashiDespande presents the colour discrimination also in this novel the character of
Saru's mother. Saru’s mother did not allow her to 20 out and play with her brother. Bezause of

the hot sun, Saru might become a dark complexion. But she allowed Dhruva to play out. When
Saru enquired about that to her mother, she told if she would become dark, the groom would
——askformore dowries. Saru replied thatshe-dic-not-want to get married. She would be with her
?)'arents till the end. Her mother told that she could not be with them like that because it is our
I — Indian custom that the girl should get married and 80 to her husband's house. Ther she asked
= . about Dhruva.Her mother said that Dhruva'scase v

was different. He could live with them and
there would not be any dowry problem also. She said:

Don’t go out in the sun. You'll get even darker.

Who Cares? .

We have to care if you don't. We have to get you married.
I'don’t want to get married.

Will you live with us all your kife?

[,

‘Why not?
BT Youcan't
= -y And Dhruva?

< bt

y § AR

IR
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dowry and problem in her marriage. When they become a mother of <;r/n,'tk::2r stitude was
totally changed. They expect the bride to bring as much 23 dowry L'? their fz‘.llz. They
consider the dowry as a pride to their family. Saru's motherwas giso with thismentality. TPL?
also frritated Saru. She hated the discrimination of her mother, So she wanted to Jemain
beyond all these stupid beliefs. Adesh Pal obseryes:

For Saru the very word “mother” stands for old traditions and rituals, for her mother
sets up a bad model, which distorts her provah 4573 woman, as a Belng... This, the strange
childhood expeniences up her inflated <20 and her thirst for power gver others,

She worked hard to become a doctor, She had clear view of her life and her studies.
She did not enter into the college for love and dreams. She wanted 0 study znd become a

successful doctor, She knew that that wag the reality of her Jife - 1o achieve the destination.
Discrimination and Empowerment after marriage

“The real woman does not want to be equal but different.”
Federlco Mangahas

Sarfta got admizsfon in the Medijcal Cdllcg:. gge:;;ccnuawd in her studies 12."1;31'-
When she met Manohar or Manu,_she fell Inlove with him._ She thought that hewould be the

i
;
:

revezled her idea of guitting her o3, V
did not went to lose this s::.:::t:../
[if2. But Sazru beczme ke 2 pz=
weiting for death i
imzginztion She could o
___her. She warnted to escEps
confused, hopel houg
gender discri nof rzle czzm

i the pews of

\ZDOCET.

ber fzther's ko
fatber’s bouse after
wanted z support from be :
life and she waznted to come cut of e L
Szdict*(The Dark Holds No Terr?r. -91_) )
‘Sedism, love, cruelty’. At times she

person that she dreamt of. She told her parents that she wanted to marry Manohar. He
belonged to the lower caste. So her mother strongly opposed her decision. Saru protested
against her parents and married Manu, She led a peaceful life: in the earlier period of marriage
life. She enfoyed the Jove and care of Manu for which she was longing a3 through herlife. She
became popular In her locality, Patients started to €ome to Saru’s home and she listened to
them and examined them, And when Saru and Manu walked out of the room, there were lots
of greetings to Saru not to Manu, He did not like this kind of fame of Saru and took it very
serlous concern of it. But Saru did not notice all those things. She was busy with her works
and ignored the physical and mental desire of Manu. So he became rude to her. He seyually
assaulted her in her bed. According to Indfan custom; marriages normally subordinate the
wives to men. But it was different in the caze of Manu. After marrying Saru, he-enjoyed the
superior financial and social status, But when Saru assumed the role of lady doctor, he was
Identified as her husband. So he became Jealous and sexually agereszive husband.
Slmons De Beauvolr expresses his own views on man-woman nexus in his famous book The
Second Sex:
Man can think of himself without wo

man. She cannot think of herself without man. And
she s simply what man decrees.. sh

--- SN appears essentially to the male as a sexual being,
For him she Is sex..absolute sex, no_less. She is defined and_differentiated with
reference to man and not he with reference to man and he with reference to her, she fs
the incidental, the inessential as opposed to the essential. (534)

As Simon De Beauvoir sald In his book, Manohar cannot tolerate the social prestige of
his wife Saru. Iie wanted to dominate her. So, he physically assaulted her. ShashiDespande
presents the character of Manu as a representative of male dominated Indian society. In India
men did not allow career-oriented woman. Manu senged an inferiority complex with in him.

That changed him into a Sadist and {nsults, harasses and hurt her sexually.-When she came to

know his inferiority complex and the reason behind that, she felt:

The human personality has an infinite capacity for growth, and so the esteem with
which I was surrounded made me inches taller, But perhaps, the same thing that made taller
made him inches shorter. He had becn the young man and I his bride. Now | was thelady
doctor and he was my husband.” (The Dark Holds No Terror, 42) !

Manu’s change of behaviour totally shatters Saru. She became two in one woman - in
the day time she was a successful doctor and during night a terrified trapped animal in the

hands of her husband,”She could not bear his torture 50 she-wanted to-quither, job.-When-she
At '

18

F—_

=
¥ 2

fatker's house. She wanied
“tim2s. But soonsher
anzlyzeherself to empowerbe
kzd killed ber busberd’s

ekl

agjnst&erealirjudwonm'z?':e_ zmen Sz
shape and face her life. S'E:e vizmed .‘_o confrozt ber
life, So she decided togoback to herbo
- According to Dr. KR Srinivesalyen
complezes and emotive flusicns, and St
and blobs of remembrance melt 2nd for
children or the sick needing her expertaz Radaind
this unpredictable werld, even totz] despeir can cpen Up = mew sgriog
confidence”(Indian Writing in English, 758).
— . Conclusion L
:———— ShashiDeshpande pcrrr.;s_t_'-ﬁ_gﬁ t m=ton
frough the charecter of Szrita in this novel She dezr i - felow
—ﬁ;hm&o‘mer in Sar’s early childhood z=d the disart Son cf the sodsty which :Ef_?:
Manu to ill-treat her after her marriage. The amthor throws Lght uoen her seifoonfidence 2nd
positive attitude which helps ber to empower herselfin ber 2 zcively.
i de, Sashi. The Dark Holds No Terrer NewDehi:Vikss. 1580
i The olds No Terrer Ne 1 1 5 %
szsnh&;n 'T"heg Darx Holds No Terror - An Introcuction”. The India Review of Warld
Literature  in EnglishVel 2, Noll, 2006, <imp://wordditonlinenstfjcly-
july2006_8.pdf> .
3. %Geﬁay.z Ramann “The Dark Holds No Terror: A Poscrolonial Reading, Galaxy:
International Multidisdplinary . Reszarcth
ournal.<http:/ [www galaxyimrjcom/V1/n3/Ramara pdf>
I ahlawastsza‘ﬂ/ri/r Singh. ‘&any:.glt;/:gelcf Woman in The Dark Helds No Terrer and

z=on zzd wor=n ETDCW

presernts the Gisrimination folowed

.

Long Sience of ShashiDeshpande” GCalaxy: I::e:rf’.ic:'.ﬂ Mulidisciplinary
§ ch Journal.<http:/ /www.galaxyimri.com/V1/n3 /DalvirLpds>
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Abstract

Handwriting has been used a5

Lifi - one . . . - :
e Among this multiple hay form of communication and information which is recorded in day-to-day human’s

}I?a;c;\f:ilts'm has been applic d.‘(};‘l’; fitltlegnﬂl;?sczg:,n:luon available in machine, it is significant field \yhere recognition
review Ing languages. Additionally it als udy, English and Tamil languages are provided as inputs which are
eW aims to focus on concept talso made_ study on how this content could be transfer in to binary data. This
could be ~available in imageg St}\:z,\lt“d‘ 18 behind the algorithms of recognition in off-line strategy. Off-line text
S-Cgmer}tgnOn is considered ag i are scanned. Since, handwritten recognition consists of various stages,
Lecognition by directly doing separ mportant process. The existing system would affect the script rate during -
have same content then ﬁnci:ixx paration on words, characters or lines. Thus it arises the issues if sanfles in data¥et” =
this issues clustering process aiout csllmﬂar styles for variots users and leads to difficult processa In order to solx:e
performed on those  clusterad rcl)la e over the.v\.rords and characters with similarity style then reéognition‘ﬁés"beenu. )
binarization, size elimination and tlgrtpu}tl lD-e“mSmg of image involves many steps namely noise elimination,”
f;le recognition on words has been n:::dz S;Tngg 'fvf;{ci:;gstt\;ﬁétalfionzgword o ouvia bataieshanism. 21 1ast,
- nds for i ’
he results are measured using the metrics like precision, recall, f-mzzzzr:iz‘ffr;;zﬁdlgf:Q:?t'f:atsig:?m ANTIS)
ime.

Kejpwords: Off-Line Handwritin

eyworas ! g, Real-World Ima Adapti

Binarization, Noise Elimination, Thresholding, Size No%jxi;hzat?g:ve Peuro’ Fuzzy Infersiics System (ANFIS),
. g

. ]1,""1inttr0ductﬁ@n

; M-any techniques have been introduced in order to recognise the handwriting of various users. These
teshmque§ were fcch§es on Qhargcters [1] and numerals [2] but not in word based recognition. Since the
presence of handwriting which is unconstraint includes the pattern diversity, illegibility and ambiguity
over charactéts and overlapping of characters in particular word. This clearly shows that there is
complexity in the field of recognition of unconstraint based handwriting. Thus it requires some
procedures to be carryipg out recognition on handwriting which is in unconstrained in nature.

ion. A segmentation procedures play
On the other hand, an offline
actively. Additionally these
ognition.

One among those procedures is segmentation depending 1
a vital role in the processes involves.in handwriting invs
handwriting analysis includes many mechanisms tof
processes bring out.effective technology in the sense of \

d- 20 Aug 2018/Accepted: 20 Sep 2018

Receive .
2018 Binary Information Press

1553-9105 / Copyright ©

bdtais
.



p N (ﬁ 18) _,1 '3.’

M. Sivasankari et.a
r images. These

bained from paper © .
i1d be o0 gnition shortly OCR [4]. This
> t days, the

haracter Reco '
hose are medical field. In ancien o
thodology helps to analys€ and retneve

likely 1t cot
Optical C

e among t
This me

e many formats
[3] using
areas, On
fricult task.

g can b

Offline handwritin
1d be extracted

types of contents cou
mechanism are Very useful in many
analysing of doctor’s handwriting is a bit di

the information in the handwriting of doctors.

Although handwriting recognition can be purely of two types sucl'
only focuses on off-line part. Offline recognition over handwriting 18
n be obtained from SC

;gpdl{t that means handwriting of people ca
igital [5-6] for processing. In the steps that includes in recognitio :
d this is becaus€ of character, line O
s in some dataset

an X

woﬁlcgsjgzy and an important step. The reason behin

many offergts"(he' rate of recognition in a direct manner. n addition to this, the content
In th imilar styles for different users and this are found to be very difficult one.

€ sen : . ’ '

se of solving these issues, the samples with same form of style for various kinds of users ar€

[7-8] and finally the

bring
g out for clusteri
recognition proc:;:rg;g &rocess- Words and the characters are made 10 be cluster
uld be carried out. These style identification methods addition
n [8]. This t

with other
methods .
methodologies such :: ilx]o'as edge detection and feature extractio otally involve
ise elimination, binarization, size normalization, thresholding, bat algorithm,

fuzzy clustering and ANFIS
_ Firstly, the s i -
bllnarizgtion, Ba"teﬁgglrif}fﬁlofmg of images are thresholding, noise eliminatio
lei;genng performs style bas a; been used to perform segmentation of words. On the other hand, fuzzy
ANF IS stands for Adaptive I\? identification. At last recognition of words is performed using ANFIS.
‘ _ pplicable in various real {i euro Fuzzy Inference System(ANFIS). This recognition research could be
mterpretation in postal.f ime areas such as verification of signature checking process in bank, address
‘ mukhilingual handwri'ttenlild’ etc. The remaining paper flows as follows. Literature review on various
base.d" on imeges of fels ;Colgmtlon approaches of offlinezmethod is yet to be discussed in Section.2
Section 3. Proposed syste orld. Proposed methodology on off-line recognition is bein diicmseélin'
m comprising of experimental design is yet to be discussed ingSection 4 and

section 5 i
comprises of whole process in addition to future work.

ne and off-line, this review
ds on text. This text

ould be convertin.g

n over handwriting; segmentatlon 15
r word separat1on

1 as on-li
purely depen
d that W

n, size normalization and

2. Literature Review
dwritten characters by using the

R i s
Artiﬁiciﬂalla Dii‘;-:;h;\l et al [1] designed a system for recognition of han
- ! ctwork (ANN). The motive of this development is t i i
the noise environment. The Back P i d is to recognise the chere R =
fostamed such s - Th : ropagation (BP) based on Artificial Neural Network (ANN) has been
g : at the noise will not be considered as a major issue. In the various noise environment
e system 1s tested in JAVA platform. This system is found to produce the effective recognition sf

characters even in the presence of noise.
ch is of new classification model for handwritten

Govindarajan [2] has developed a hybrid whi
numgrals detection by combining Support Vector Machine (SVM) and Radial Ba
classifiers. The original training sets are resampled to form modified training sets.

cgmbined by voting after construction by using training sets. The proposed hybrid mo
high accuracy of handwritten rec illustrated by the empirica

ognition of numerals and is
from the model.
Chaudhary et al [3] has developed a classifier for Devanagari
the use of Artificial Ng}r@lt-N;twork (ANN). ANN, often called as neural ne
mathematical model op{uuctrix‘fé‘ot\‘ we can also say computational model that is inspire
aspects and structun,é/‘gof Biolggical neural networks. presented a scheme 10 recognize

numeral with the he[p-of neurall network.
lol,e0 o O
» \95.{,

numerals, recogniti
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sis Function (RBF)
Here classifiers are
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1 outcome obtained

on is performed via
twork (NN), 1s 2
d by the functional
hindi number




languages used today,
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Meshiesha and Sawalyar [4] defined the Optical Character Itecognition (OCR) technology by which the
local Vangninpen mcluding variong

characters have been transformed into digital dn(:un'wnly. l!u.«.'a:d on
Hiear diseriminant analysls and principal component, a novel feature extraction scheme is usxc'd wl},l(:'lrl ::
followed by Support Vector Michine (SYM) clansificr, The performance of the character rctjo'gn{/,ulm(.l
demonstrated hy dinplaying, the recognition results in the degraded documents namely, newspaper @
magazines which hielp in paining knowiledgpe about this model,

Dishsand Nayak (5] Artificial Neural Network (ANN) baged English cl!ﬂmctc'r r—cf(l,L??”tll:)c:]rc]?%tllll:
model “This recopnition model i an offline nystem where the character mateh is pcr'f(>rr}1c(j Lf.i -svcnclc y
Hear relationship among, them, The test iy performed againgt the characters to ld(j-n'llf.yJ 1'1(,][)121:1‘”“”( :
cluster. ‘This procens is being carred out in the MATLA cnvimmncm,“/\Nf\I st ifll]&(( '(m(r P ilu'l
tested by the English characters containing fifty-tv/o sets of alphabets, The sct comprises o ap

Thi ig . ¢ the cffective
alphiabets and 26 wmall alphabets, This Neural Network model is proved to produce t
recopnition rate of 45%,

Balel et al [6] proposed u model for converting the handwritten text into ('llg;ll('l‘l ducumcnl‘z.. lhll(.]
model in desipned such that it includes two approuchey namely, dircet classification ol wor slilfr ;
regrientation of charactery, ‘e Convolution Neural Network (CNN) is the mc‘tlh‘odolngy cmployec 8
former approach, The latter approach involves Long Short Term networks (LSTM) mCth()d().lOl-Z)’ W" 1
convolution for the construction ol bounding boxes of every character, Then the segmented characters are
panted to CNN for the purpose of clasmification and thus the words arc reconstructed based on results.

Sharma 7] developed g Support Veetor Machines (SYM) modc! by the hybridizuti'on of SYM/I‘JMM
Model an recognition system. By using the character database, SYM g developed prior an‘d is u'scd for
training OFR system, ‘Then for the recognition of word, hybridizition of SYM and HVM is pcr[ormcc-l.
An this model acts ay 4 replacement for Neural Network (NN), the resylts arc compared with NN, This
proposed model is more effective in comparison with other syslcn)’. )

Dineshkumar and suganthi (8] degigned a model comprising of challenges and approachgs for offline-
character recopnition of Sanskrit language, Thig proposed also aims to improve the efficicney of charaéter
recognition, ‘I'he pre-processing iy the foremost step involved in this process which compriscs filtering,
correction and 8o on, The segmentation of lines, paragraphs is performed for better recognition of
characters, ‘The feature cxtraction of the wordy ig performed and finally the various classification methods
arc applicd to the system to compare which produces the optimal result,

Obaid et al [9] aimed to design a system for handwritten recoghition containin
Neural network (ANN) based on supcrvised learning approach. Input samples
representation are used as feature veelor, Along with target vectors the feature vectors are applied to ANN
ilter pre-processing, ANN training process includes English alphabets contained as 55 samples. This
model is designed based on two different learning algorithms, In order to deal with input of multiple
characters, additive image procesging algorithms arc developed. It provides an accuracy of 95% on the

g 3-layer Artificial

trained system,

Meng and Morariu [10] aimed to develop the Khmer
Artificial Neural Network (ANN). This process of character recognition s carricd out in a MATLAB

environment, The integrated Multilayer Perception (MLP) network and Sclf-Organization Map (SOM)

hetwork utilization along with the algorithm for back propagation is defined by the Khmer recognition

system. This system is found (o produce the better identification of characters among the various

character recognition model based on the

3. Proposed System
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Figure 1: Proposed flow diagram for handwritten recognition
The following are the phases involved in the recognition of handwritten characters in an efficient way.
(i) Pre-Processing

Pre-processing is the process.where the source data_igjprovided as input to get the data in the user
understandable form on performing the following process: -

o Binarization: The conversion of normal image into gray scale image and the trailing transformation of
" binary image oceur in the digitalization of images.

- Noise elimination: 1t is t
disconnected Jine segments a
ofeliminating the noise will

he method of excluding the unwanted noises namely, gaps, filled loops, :

nd bumps which are occurring generally in the scanned images. This method
enhance the quality of image in recognition.

Normalization: Process of removin
of words is of normalization, Ima
skew correction, Line correction a

(i)Segmentation

g the variations in the words without modifying the identification Q)
ge cleaning is the initial process of normalization which is followed by :
nd character size normalization occurs next to that process,

Next to pre-processing, Segmentation occurs in which the characters and

words are segmented in order
for having the clear separation of words, This

process makes the whole system easier for recognition. This
involves two various process namely, Script segmentation and image segmentation. Segmentation by

means of word, line and character is performed in script segmentation. In this model we have used the
BAT algorithm for the process of scgmentation which is of cffective means. BAT is a kind of
optimization technique which has been developed in association of BI with optimization structure.

(iif)Feature Extraction

The recognition ratc could be enhanced by means of extracting the feature set from the data even in
the presence imber of clements. Chain Code (CC), Principle Component Analysis (PCA) is
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Firstly pre- .
o Processing has beer P "
obummg effective rcdfcti(: °n carmied out for the
1C<fhnology_ It iny

il F) 3 T OGS . . -t n Tz
purpose of removing noise in imzge. In tos e

B process K-Algorithm [11] has been used znd this is czlled zs modi

olves two stzone : } hzs b sed and this 15 czll
H8Ing an algorithm nam:dopsu'sge; nzmely filtering and binzrization. Filtering process hzs been comp
Le- i e oz
mdy havc SOTNe 3'ﬂp1mé

g- It mainly focus on removing images thet zre textured sligh
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considered as important. Filter

oving the noise, it is very careful in rewining the informerion that
185ues, the non-linear type is
destruction in lines.

noises

3

»

hzs two types namely, Non-linear znd linear filters. Since linesr bzs sor
using to overcome those issues such 2¢ blurring detzils, Bluming
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Modifi ed_Median_Filter (Ima
1. Set A_Min=«Matrix

ge, Matrix_Size) i
_Sizey2
2. Set A Max= (Matrix_Size)/2
3. For X=Min X toMax X
4. For Y=Min_Y to Max Y
5. For X1=A_Minto A Max
5.1.Set Temp_X=X~X1

5.1.1.  If (Temp_X>=Min_X and Temp_X<=Max_X) -

5.12. For Y1=A_Minto A_Max

Set Temp_Y=Y-+Y1
5.1.3. If (Temp_Y>=Min_Y and Temp_Y<=Max_Y)
Add Pixel_Intensity (Temp_X, Temp_Y) to list Pixel Values

. EndIf
. EndFor
] End If

AN

-

y
.
i

W L WA
o\ W

6. End For va

the list Pixel_Values o i
8 22? Noc Occurences=Number of the occurrence ixel intensity value in list

I’ixcl_Galues 2
9. If (No Occurences= '
’ 9. g Median_value=Value at Plxcl_\l_alue\s, .

9.2.Set pixel Intensity(X, Y) =Median_ e
10. End If 1
11. End For
12. End For i
13. Return Modified Image
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ill be
Thus, PO . -« means, value w
Image = Input image is of bitmap type 3 Matrix

; 3x
for lXCl, If
Matrix_Size = Matrix size oi‘NcighbourhOOd has defined P
2, -

Min_X = Value for Minimum x coordinate for an inputting 1m§ge-
Ma-‘i__X = Denotes Maximum x Coordinate result for inputting.]mag&
Min_Y = Denotes Minimum y Coordinate result for inputting image.
Max_Y = vanye for Minimum x coordinate for an inputting image.

y , . - turned or set.
Plxel—lmenSiW(X, Y) = At 0X and Y coordinates the intensity of pixel could be re
Pixel_Valyes — Inte

nsity values for pixels are sorting by using this list.
K=R

: . i i € as one.
ased on size of matrix, this could be defined. For instance, 3x3 matrixes has its valu
PixeLValues_Coum

= Denotes values count,
Bmarization

Binaﬁzaﬁon 1214 mai i ing | ising. This technique will
do noise remov[ lis an approach mainly available for performing image deno g q

al process by using some advanced system along with. The system named as modified

mechanjsm namely K-Algogit : . ng :
i ) ing could do process b
combine with filtex; gorithm to remove noise. Algorithm in image processing proce y

Binarization (Image)
L. For X=Min_X to Max_X /11
2. .For Y=Min Y 1o Max_Y /12
: Pixel_Intensity_Sum=Pixe1_Intensity_Sum+Pixel_Intensity(X, Y)
Pi_xel_Count—-Pixel_CountH
End For
End For

Avera ge_Intensity= Pixel_Intensity_Sum/ Pixel Count
For X=Min X to Max_X
For Y=Min Y to Max_ Y
7.1.If (Pixel_Intensity(X, Y) >=Average_Intensity)
Set Pixel_Intensity(X, Y) =WHITE
7.2.Else
Set Pixel_Intensity(X, Y)=BLACK
7.3.End If
8. End For
9. End For
10. Return Modified Image
Thus,

Image = Input image is of bitmap type

Nouiw

Matrix_Size = Matrix size of Neighbourhoodhas defined for pixel, If 3x3 Matrix means, value will be

X coordinate for an inputting image.
Coordinate result for inputting image.
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Min Y = s Mini
_Y = Denotes Minimum y Coordinate

Max_Y result for inputting image.

= Value for Mini
Pixel I r Minimum x coordinate for an inputting image
xel_Intensity(X, Y) = At 0 : 4 '
Pixel Values c Intecst X ﬂ?d Y coordinates the intensity of pixel could be returned or set.
% }; : ensity values for pixels are sorting by using this list |
= Based on size of i i '
matrix, this could be defined. For instance, 3x3 matrixes have its value as one.

Pixel_Values_Count = Denotes values count.

Size Normalization

Normalization in i
ion in . _ _ ' |
image processing field is considered as important process in the sense of image
hich is available for

based recogniti )
imiges. ;}T:ﬁ:& :}r‘rsl :)}}eﬂ}:irsoﬁsslthat_ focuses in modifying the ranges in intensity W ible
quality images. But this quali echanism is to 1mprove the visual sense over 1mages and to gbtam high
o automati . quality can be basgd on intensity values. It also consists of normalization process
atic approach that would normalize any type of image and could obtain result with constant
tandard form

&, dimensi i izati
. \6 Cengpsllonlsg. Size norn_lahz.atlon [13] has been used for alternate the character size based on's
h;\ inly. ased on direction such as horizontal and vertical, the recognition process over character has
been applied.
R, = m'mE(Wl,Hl)’ , = min EW3,Hz) M
max [@Wy,H1) max [W;,Hz)

Thus,
W1 represents width of character

H1 denotes the character height

W2 represents width of normalized character

H?2 denotes the normalized character heightr

L represents the standard plane size in square format and it might be 32x 32 or it may 64x64
R1 usually denotes original character

. R2 represents the normalized character

ﬁi}zzy Clustering

Clustering process using Fuzzy [14] has been used to identify the kernel function which could do

C better performance. Many experiments have been carried out for various functions of kernel for writer
identification technology. These functions are useful for measuting the performance of identification. The

functions used are namely Gaussian and inverse kernel function.

Gaussian Kernel Function: Zero mean and Unit variance with Gaussian has been assumed for
distribution in featui¢ vectors. From the result occurred using this function is act as similarly for
Exponcmial kernel function. Similar results as exponential function has been achicved by adjusting the

_parameters such as variance and mear.
Inverse Kernel Function: It defines the

=
(i

notation for kernel based function.
1

R S
C _ ZM_I dist (xnp.xak) (2) . -~
akl p= 22’-___1_/ eo
dist (xap.xak) QJOJ \
A

= <
N .
ol &

', Adaptive Neuro-Fuzzy Inference System
on over character

i PAR T LS
~ Adaptive Neuro-Fuzzy Inference System 18 mainly useful for pe rt‘&x@ @w ; !
that is printed in machine. This system has been trained by usin Hghedd aty back propagation

~been=A lyzed based on result

X,

ance of this system hass

gradient descent and least, squares. The perform ]
! S
A (“ i + 0
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4. Experimental Design

Thre daty o« ing of 1 3
Aty compriing of 10 charactory of Tamz) 2o Englh from 12000 saroples are gathered froo
* 10 characters)

bay, \ gra.:\:,n, handwrien docemests. For the prrpone of trzmmg $000 armples (300 SArpiCS

iy, rg}c gathered snd i order for testing purpote. ronmmag samples 1000 samples (100 samples * 30

Ry, e ‘; "? m?_“ we ":“"d The semples comprising cach featare 1 marstained m the form of Microsolt exeel
@ o Ue)end o) dopicts the samples of impra Tl bundwriting aod English bandwriting: Figure 2(b)
i 2d) depacts the resalts of inpat Tazms| handwriting and English handwniting.

>

ST & . .
Figure 2(c). Enghsh hendwriting samples

;:‘f“m\'-f-iw Fie [da Foumat View Heip
KIOH 1S #v LIF MY OESTIRATMON IS 85 A R10%  YEQICAL MEALTH

Figure 2{d): English handunung recogmtion results
t.ee 0‘4

5. Resulis f;?-\”'“'m"‘\%g
n 3 LY

The handwritten recognition comprises of scanned mages provided as inpul 'E{eh"lﬁﬂ_;t :ﬂiﬁ»!mc
of recognition. The words are recognised on performing phases like segments an, feature extamqtion,
classification and recognition. Figure 2(a) and 2(d) depicts the samples of input dm) !ummidtj;{g and
English handwriting. Figure 2(b) and 2(c) depicts the yesults of input Tamil handdding"and English
handwriting. The efficiency and performance of the recognition are improvised by employing various
algorithms and the accuracy rate is provided in the following tabulation.
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I he measures like Sensitivity (S¢), Spe
of samp
les

Iemeasire are used, At the wlmlg {,ampiff,
i - q > ratc
ntions the value of false posituve rate ©! e rate O
"f::;:'llphm and /7N mentions the value of fal‘icfnc;aéla” e i
individually for cvery sample and on average or e
Sensitivity (or) recall =/(7I‘§’v/(—Z' g
— TN (T -
' + FP (
/(TP + FN + v 3

Sp ecificity
Accuracy = are + V)
Precision = TP/(TP + FP) (2
Recall = TP/(TP + FN)
Pr.Re (9)
F-mcasurc=2.h_+ﬁe
two languages r€.
Fin.

The table 5 : results vo different characters and
I'he table 1 shows the results of tw o
les for proposed AINFI

(%

maximum and minimum number of iterations rcquxrcd' to compl
which iteration the overall character is recognized in the input samp
Table 1: Character Recognition vs. Number of Iterations —
Methods [ Sample No. of trained character (minimum and No. ‘?fPZ’T‘c"lar character to be recog
character maximum) iterations
S | Minimum [ Maximum
DN i) [2(; I 100 / 72
_ [EEn E, 755 %0
DN i ’{ 15 [ 100 [ 85
_— 20 | 100 [ 75
ANIIS ’i’@,‘ [1% l 100 - /68
5D 15
— | ezl A [ 100 [ 75
ANFIST [ 13 oo 1 52
— e | 100 } [ 69
T | I'able 2: Performance Comparison Results of Tamil Character—(Proposed ANFIS)
orithm Sensitivity (%) ['s ifici D P ) -
P pecificity (%) | Precision(%) [ F-measure(%%) | Accuracy(%) | Time(S d
FANRIBII T I T e s . =Y (%% ime(Seconds)
/‘QNN" N A R i— e b S e e e LT BRI
TaY T2 b - - 1
[ s L 8 R ] 5 ST L B ] S FiT
aflve I3ayes 55 e E ),
. ye — - | 72.3 | 89 [ 87.00 ] 15
ablc 3: Performance Comparison Results of English Character-(Proposed ANFIS)
%) [ Accuracy(%) | Time(Seconds) |
i e oY =

_Specificit i Precision(’

Sensitivity(%,
LN 2O A TTT e

Algorithm
CANIIB T
DNN

7BY 7
| _Naive Bayes | 84

Diftererd M:modn
" recall comparison results of Tamil Handwritten recognition methods(proposed ANFIS)

I~
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The measures like Sensitivity (Se), Specificity (Sp), Accuracy (Ac) and Precision (Pr), Recall (Re) and
F-measure arc uscd. At the w

hole samples, let TP indicates the value of true positive rate of samples, FP
mentions the value of falsce positive rate of samples, TN indicates the value of true negative rate of
Samples and FN mentions the value of false negative rate of
mdividually for every sample and on

samples. These measures are computed
average for the all test samples

Sensitivity (or) recall = TP/(TP + FN)

(4)
Specificity = TN/(TN + FP

(5)

Accuracy = (TP +'TN)/(TP + FN + TN + FP (6)
Precision =TP/(TP + FP) (7)

Recall =TP/(TP + FN) (8)

Pr.Re
F-measure=2,

9)
Pr+Re
The table 1 shows the results of two different characters and two languages results based on the
maximum and minimum number of iterations required to complete the process. Final column shows
Wwhich iteration the overall character is recognized in the input samples for proposed ANFIS classifier.

Table 1: Character Recognition vs. Number of Iterations

Methods Sample No. of trained character (minimum and No. of particular character to be recognized within the
character maximum) iterations
DNN < l Minimum Maximum
; : 20 100 72
L ‘L@, \l
=25
\ DNN [ | 15 [ 100 g5
L |20 100 . 75
ANFIS | Ty \ 18 [mo - es _
AL BE 100 75 -
ANFIS | |13 100 82
L [16 100 9
Table 2: Performance Comparison Results of Tamil Character—(Proposed ANFIS)
| Algorithm Sensitivity(%) Specificity (%) Precision(%) F-m_eabsuyc(%)“ ot Accuracy(%) . Time(Seconds)
RANRIS 2 25 V9020000 a7 s s ey A 19320, o
| DNN 37 74.5 89 7 | 90.52 12
S s I R O e R R e N A N B e e e R O
| Naive Bayes 85 723 89 87 87.00 15
Table 3; Performance Comparison Results of English Character-(Proposed ANFIS)
Algorithm Sensitivity(%) | Specificity (%) | Precision(%) | F-measure (%) | Accuracy(%) | Time(Seconds)
TANFRIS i 2 [oThod RV ER et i V| 02 i e\ O VI ARl i0 ) 9200 F i | 815 e ter i)
DNN 89 77 90 8?.5 90 A 11
SUMI 2180013, 1 i | L6OR E B I et [R5 o H i e 182 56514404 2413, . |20
Naive Bayes | 84 72 88 86 86 15
Tamil Recognition
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Figure 3: Sensitivity or recall comparison results of Tamil Handwritten recognition meth‘oid_s(proposed ANFIS)
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Figure 10: F-mecasurc comparison results of english handwritten recognition methods(proposed ANFIS)
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Figure 14: Classification time results of english handwritten recognition methods(proposed ANFIS)

- Figure 3, figure 5, figure 7, figure 9, figure 11 and figure 13 shows the results of sensitivity ,
specificity, precision, f-measure, accuracy and classification time of Tamil handwritten documents with _
recognition methods. From the results it concludes that the proposed ANFIS classifier performs better for Qy'
all metrics and lesser computation time when compared to other three classifiers. Figure 4, figure 6 ,
figure 8, figure 10, figure 12 and figure 14 shows the results of sensitivity , specificity, precision , f-
measure, accuracy and classification time of English handwritten documents with recognition methods.

The values of these metrics are discussed in table 2 and table 3. From the results it concludes that the
proposed ANFIS classifier performs better for all metrics and lesser computation time when compared to
other three classifiers.

6. Conclusion and Future Work

Online recognition and off-line recognition are the two most common ways of recognising a word or
character. This model is designed in a way such that it is based on off-line recognition system which
involved various phases of recognition in it. The initial phase is of noise elimination in Which noise

climjgafion,, norralization and- binarization are being performed, Segmentation is followed by initial
Pl b i which the BAT algorithim is involved. Feature extraction is the step trailing to the segmentation
fheté the ,fwvatgrc’gct‘is obtained for performing the recognition of handwriting, Then the classification is
jesformert where the fuzzy logic and ANFIS algorithms are being applied on the data. Then the errors
Of‘\p%trﬁt __;_eﬁmng ally, the above process is eliminated in the final phase called post-processing which
$ -
\;‘f uos //

————
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Abstract

on and recording information in day-to-day life

Handwriting has continued to persist as a means of communicatl
transactions, machine recognition of

c evea 'm:h the inwoducton of new technologies. Given its ubiquity in human
h?.ndvmn{xg has practical significance, as in reading handwritten notes in a Personal Digital Assistant (PDA), in
?os‘.al ?-ix‘l."e\.\i} on envelopes, in 2mounts in bank checks, in handwritten fields in forms, etc. However the script-
pi@azn{ methodology for multilinguz! Offline Handwriting Recognition (OHR) becomes very difficult task,
since the multilinguzl methods have different characters and words. Prediction of scn'pt—independent methodology
reduces accuracy rate of the OHR method. To overcome this problem, new OHR of Tamil and English, how it is
tle':du:ed_mto electronic data. It majorly focuses on the removal of noises and word, character segmentation

, Exemoé with hi%i‘w_r recognition rate. The images which are scanned may also contain noises. For image denoising
steps consisis of binarization, noise elimination, and size normalization. Words and characters segmentation are
performed by using Paricle Swarm Optimization (PSO) algorithm. Then those segmented samples are used for the
next siep which is feature extraction. Finally word recognition is performed by using the deep neural network
classifier. The results shows that proposed method performs well compared to existing m:thods.

Index Terms: Handwriting Recognition, Deep Neural Network i i
nd erms: | v g g ; p Neural Network (DNN) Classifier, Image D i inarizati
Noise Elimination, Size Normalization, Particle Swarm Optimization (PSO). i

1. Introduction

o~ Handwriting Recognition is the process of system to get h i i
ling Recog get handwritten as input and mak i
( that. These input sources may be paper based documents, input from touch scrl;ens from § O
etc. Thls Handwritten input may be deals with two types such as offline [i 2] pd Otog'mphs and
recognition on handwri_tten. These types of recognition can be used in many areas 21\11 hOIﬂlr‘le based
payment, e-commerce sites during delivery of commodities etc. Gh it O

inps:rs’}lgri,s (z)ﬁlinzazaizd lfalédfvrittﬁn recognition [3] can be sensed from images which contains text
hand;mnen “:?;l can | re;::s enu;;ggtggr;] :rp rt;:; pmfc%sing .Application. Additionally it will act as

1 tions. s of recognition over handwritten b i i
:;:a; ;illoftﬁ?i:]l;j ?;"fess- Because different styles of handwritten have been followed by v:iiegu? pll';ll;lgl}:
e e 0:1 mm ec::)sg:;l t.:'geteirtlg\glhej Eamed Opt}cal Character Recognition (OCR) l[)z-sl?l e];als' St A Y
hannmda- ril ch means printed and ICR is using for text that pﬁnté-by =
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research. This can be sensed gnition [6] is one type of process is using in this field of ‘, l
C - out from the movements that Gc ing ti i .
omputer having the screen that : Geeurs using tip of a pen, for instance oo t
Off-Line recognition of hand at reads Input from pen. In this review only off-line has been discussed. |
necessary to extract th nawriting [1-2] includes the input of scanned form or written document. So it is h
imagine has be ¢ each Ch.aracter avz_nlable by using tools or algorithms. But the problem of sub- '
T en aroused; a single sub-image could be extract when the image contains connected

Cha}“acter. Ifor example, this said problem would occur in text that cursively written. Many algorithms had
developed in order to rectify this problem.

Once the character has extracted, the computer based character that corresponds to that extracted one
could be applied using Recognition Engine. In this research, the mechanisms for segmentation, character
recognition, word recognition, performance, preprocessing and edge detection has been indicated. It
involves the process of denoising in order to remove the noise in images which contains various steps.
Steps include noise and size elimination, and binarization.

The techniques of Character based Recognition, segmentation [7-8] mechanism has been used in order

to separate the characters contained by image. Additionally, the handwritten worc%s which are
unconstrained could be segmented in to various zones namely upper, middle and lower. This process can

be followed out where the variability’s such as character distance, size, skew, cur.vec'i written occurs. ‘
Segmentation of words [8] can be carried out by algorithm named Particle Swarm Optimization (PSO). At |

¥  last, Deep Neural Network (DNN) Classifier has been involved to perform the process of word '
recognitions.

2. Literature Review

Kumar et al [9] have employed the Optical Character Recognition (OCR) for the offline handwriting
recognition. To implement the OCR the neural network has been utilised. This model has been de\(eloped
for medical domain in which the doctor’s handwriting can be recognised. This model only predicts the
prescribed medicines and does not provide outcome for general purpose.

Kala et al [10] have devéloped a genetic algorithm for handwriting recogpition on offline. The pool of
character images are created and converted into graph for recognition. The operation is performed to
obtain the style of parent character. By this technique the characters are matched in the genetic algorithm.

Iwayama and Akiyama [11] have given raise to Online Handwriting Character Recognition (OLCR).
This technology is developed based on Fujistu OLCR technology which already exists. The new features
like handwriting prediction, hybrid adaptation and box-free OLCR has been implemented in this model of
handwritten recognition. For the Japanese text this system provides an accuracy of 94.6%.

Graves and Schmidhuber [12] introduced a globally trained OHR system which considers raw pixel

) data as input samples. However when compared to existing methods, proposed work need not require any

alphabet particular preprocessing, and be able in the direction of consequently be second-hand unchanged

designed for some language. Verification of its generalization and power is given through information

from a current worldwide Arabic recognition competition, where it performs better for every entries

(91.4% accuracy when compared to 87.2% for the contest winner) in spite of the information with the
purpose of neither author understands a word of Arabic.

Visessenee et al [13] have developed Structural crossing over technique for automatic synthesis of
training data in handwriting recognition. The variety of patterns can be obtained using tangent based
4 a‘fﬁne transformation and elastic distortion, A new character is generated by crossing of similar and
. different features obtained from a couple of training data collected from Mixed National Institute of

-»,{Standards and Technology(MNIST) database. This system uses Histogram of gradient as feature and
‘Support Vector Machine (SVM) for recognising. :
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Dave | 14], |\mvc discussed about the segmentation methods for bandwritten character recognition. The
fuctors llu‘\l affect the segmentation have been discussed - in this approach, The various levels of ,
su:;v.mcnlulmn namely, line, word and character segmentation have been bricfed, Pixel counting and o
histogram approach are some methods of segmentation and has been previewed in this study, Thess
approaches are used for both handwritten and printed documents.

Liwicki and Bunke [15] performed online handwritten recognition on whitebourds based on Hidden
ure vectors, feature extraction and

Markov Model(HIMM). To transform the text line into sequence fei
alate-of-the-urt normalization have been involved, The word recognition rate has been increased by means
istical language has been

of additional pre-processing. The Hidden Markov model along with stat |
employed for classification, This model provides the recognition rate of 67.3% on no language model and :

when language model is included it provides the rate 0l 70,8%.,

ccognition of handwriting. This new model

iCadhm and Abdul [16} have proposed a new model for 1 q b ot _
system involves Support Veetor Machine (VM) classificr, This system mﬂin'ly dcpcﬂ ¥ on “1": b |
level and not on segmentation, For both training and testing the data the Arabic handwriting, data

|

used. This system provides an neeuracy of 96,3 17%. Lo

. , iti writing. |5

Vaday and Yadav [17] has discussed about the various techniques used for recognition of !m\:ﬁvc o cgk {

This work also cites the supetioritics and limitations for recognition. 'he various lcch(;)lqu"‘ mtion These 22

@ propagation, character identification based on fuzzy theorem and neural network based recognition. 1 \

( algorithms are also employed for correctness of the recognition. | s

However the script-independent. methodology for multilingual Offlinc Handwriting Recognition
different characters and words.

1
(OHR) becomes very difficult task, since the multilingual methods have gy ;
Prediction of script-independent methodology reduces nccuracy rate of the OP!R method, To overcome |
this problem, new OHR of Tamil and English, how it is transduced into clectronic data. |

3. Proposcd System |
The proposed work majorly focuses on the removal of noises and image scgmentation methods with |
recognition methods. The proposed flow diagram is shown in figure 1. {

Preprocessing-Binarization, size normalization and noise
climination
\
|
|

!

Segmentation (Line, word and character) - Particle Swarm
Optimization (PSO) algorithm

¢ 1T

Feature Extraction

I3l

Classification- Decp Neural Network

il

Post Processing

{
i
)
t
3
t
1

. Figure 1: Proposed flow diagram for handwritten recognition

The handwritten recognition could be i '
prochEs: e lmplffngnicd in an effective way by implementing the following

328 ‘Recrliv;rl:‘-zo June ZDldlAcci'picJ; 2 "J
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(i) Pre-processing

This process involves conversion of raw data into a user readable form by undergoing various Steps.

Binarization: The image digitization is one of the step involved in pre-processing where image 18

being converted to gray scale image and then transformed to binary image.
Filled loops, gaps, pumps and

Noise elimination: The scanned images generally contain nNoises. 5 _bumps d
Thus the noisc climination 1s :‘

disconnected line segments arc the gencral noiscs occurring in images.
performed for effective recognition.
Normalization: Removal of variations from images without affecting word

normalization. The initial process of normalization involves image cleaning an
process namely, skew correction. Next to that linc detection and character size no

identity is the process of '.
d it involves the trailing :
rmalization occurs.

(ii)Segmentation o
g g : > S ented for
The next step to pre-processing is segmentation where the characters in the lmngtt: arc qrf)gc?s S Sedpt
providing separation between characters. This also helps to snll]pl{fy the recogni l?n':’n lenic;ltc dby
segmentation and image segmentation are the kinds involved. The script segmentation isi % o fs one.of
means of performing word, line and character segmentation. Particle Swarm Optimisation ® :

the methods in segmentation which enhances the solution by iterative optimization of the problem.

(iii)Feature Extraction

In the presence of least amount of elements, the recognition rate _could be increased by extracting the
feature set in this process. There are various kinds of featurc extraction. Some of them were Chain 'Cod.c
(CC), Principal Component Analysis (PCA) and so on. T he output extracted from Feature extraction 1s

being provided as input for Classification.

(iv)Classification

Classification is the vital phase and it acts as a part for decision making of handwritten recognition.
The feature quality decides the classifier’s performance. The output of classifier is provided as input to
the deep neural network classifier. Artificial Neural Network where multiple hidden layers among input
layer and output layer occur is Deep Neural Network (DNN).

(v)Post-Processing

Structural text format is obtained as output from the post-processing as it is the final phase ',bf' :
recognition. Problem in segmentation and classification of character errors occur usually. So in order to
eliminate these errors, this phase is executed. Statistical approach and dictionary lookup are the methods
employed for error elimination. Thus the effective recognition of texts is obtained:on erfdi’thihg that
process. : s > - e

i e e e e

Noise Elimination

Optical Character Recognition is one of the leading approache
Optical character recognition shortly OCR which performs, text anal
deals with various input sources such as documents that were
obtained input could be converting to a form that all for

preprocessing step could carry out
or removal of noise in-imag
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rcfcrs. the various functions that are predefined in image to assign value to pixel which is consider as
function of values. Bit patterns which are unwanted are diminishes using this methodology. It would
remove the images that are textured slightly or background with colour and make sharp it. Due to this
process, as much of possible noise are become reduced by make retain only relevant information. Filter is
of two catcgories such as Non-linear and lincar filters. Since lincar type has some disadvantages, the non-
lincar type has been used to overcome those disadvantages namely blurring edges, blurring details,
destruction in lines.

Pscudocodc:
Modificd_Median_Filter (Image, Matrix_Sizc)
1. Set A_Min=-(Matrix_Size)/2
2. Set A_Max= (Matrix_Sizc)/2
3. For X=Min_X to Max_X
4. For Y=Min_Y to Max_Y
5. For X1=A_Minto A _Max
5.1.Set Temp X=X+X1
S LI (Temp_X>=Min_X and Temp_X<=Max_X)
5.1.2. For Y1=A_Minto A_Max
Set Temp_Y=Y+Y1
513, I (Temp_Y>=Min_Y and Temp_Y<=Mux_Y)
Add Pixel_Intensity (Temp_N, Temp_Y) to list Pixel_Values

514, EndiIf

5.1.5. End For

5.1.6. EndIf
End For

Sort the list Pixel_Values -
Set No_Occurences=Number of the occurrences of lowest pixel intensity value in list
Pixel_Values
9. If (No_Occurences=K)
9.1. Median_value=Value at Pixel_Values_Count/2
9.2.Set Pixel_Intensity(X, Y) =Median_Value
10. End If
11. End For
12, End For
13. Return Modified Image
Thus,
Image = Input image is of bitmap type
Matrix_Size = Matrix size of Ncighbourhood has defined for pixel. If 3x3 Matrix means, value
will be 2.
Min_X = Value for Minimum x coordinate for an inputting image.
Max_X = Denotes Maximum x Coordinate result for inputting imagc.
Min_Y = Denotes Minimum y Coordinate result for inputting image.
Max_Y = Value for Minimum x coordinate for an inputting image.
Pixel_Intensity(X, Y) = At @ X and Y coordinates the intensity of pixel could be returmed or set
Pixel_Values = Intensity values for pixels are sorting by using this list. ’
K = Based on size of matrix, this could be dcfined. For instance, 3x3 matrixes has its value ag
one.
Pixel_Values_Count = Denotes values count.

pNo
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Binarization -

Binarization is one among the approach used for image denoising. Binarization step could be carried
out after afiltering process. These filtering and binarization methodologics are adapted by modified
mechanism for noise reduction. The name of modificd technology is K-Algorithm which would actively
nvolves in performing removal in noise presence in image. This binarization [19] approach could be
applicable for images in order separating the text from background. This process is purely based on
thresholding and the filtering which is combined with algorithms of Image processing. 'The procedures of
binarization involve 5 set of discrete stages which depends on various classe§ of images. It acts as
refinement methodology in order to improve image quality. The result obtained in filtering stage mlght
still posses coloured backgrounds slightly that leads to interference in functiomng'of next stages. In order
to avoid and deals with these said issues, binarization has been introduced. Bingnzatlon step mvo]v;s ;s
conversion of filtering image in to digital image which means binary. From this, the \(altx-e of t?xrcs 0
could be calculated and finally based on colour occurs the process are carried out. That is, 1f the mten.sxt.y
value of pixel is above threshold value, it is set as white (0) and if it is below the thresholding vall(tile, xlt 15
set to be black (1). Thus by using average of overall pixel intensities in document, the threshold value

could be obtain.

Pseudocode:
Binarization (Image)
1. For X=Min_X to Max_X//1
2. For Y=Min_Y to Max_Y /12
Pixel_Intensity_Sum=Pixel_Intensity Sum+Pixel_Intensity(X, Y)
Pixel_Count=Pixel_Count+1
3. EndFor
4. End For
5. Average_Intensity=Pixel Intensity Sum/ Pixel Count
6. For X=Min_X to Max_X
7. For Y=Min_Y to Max_Y.
7.1 If (Pixel_Intensity(X, Y) >=Average_Intensity)
Set Pixel_Intensity(X, Y) =WHITE

7.2.Else
Set Pixel_Intensity(X, Y) =BLACK
7.3.End If
8. End For
9. End For
10. Retun Modified Image

Thus,
Image = Input image is of bitmap type ; s
Mﬁu;:_zsm = Matrx size of Neighbourhoodhas defined for pixel. If 3x3 Matrix
wi : : G
Min_X = Value for Minimum x coordinate for an inputting image, s
Max_X = Denotes Maximum x Coordinate result for inputting image, -
Min_Y = Denotes Minimum y Coordinate result for inputting image,
Max_Y = Value for Minimum x coordinate for an inputting image,
Pixel_Intensity(X, Y) = At0 X and ¥ coordinates the intensity or.
Pixel_Values = Intensity values for pixels are sorting by usin

¢+ = Based on size of malrix, this could be defined, For ins

one, e

Pixel Values_Count = Denotes values cout,
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™ Size Normalization : -

In Image PrOCGS_Sing, n_ormalization one of the important step that could obtain better image
ll’ecognmon.‘ Normah.zajaon is ?he process of changing the ranges of intensity value available for every
image. For instance, it is used in application of photography too in order to avoid poor contrast. It is also
ca‘lled as contrast based stretching or histogram based. The purpose of this approach is to bring out image
with good visual sense. This size normalization aims to remove the noise. In addition to that, it could
make the image with high range of quality based on intensity result. This means that, the quality depends
on value in the term of intensity. This process of normalization is a linear process, for instance the image
has intensity range between 50 and 180 then the range desired is between 0 and 255. Each and every
pixels based intensity is multiplied by using 255/180 and obtains range qf 0 to 255:Automatlc
normalization typically normalize the image in any file format. It leads to production of image in constz.mt
dimension. It aims to reduce the variations while occur during writing of data. For Instance_, the '[s';]zje'
normalization [20] has been used to adjust the size of character in a form. of standa'rd cfertamly. s
recognition of characters is applicable for both vertical and horizontal based size normalization.
__ minl{Wy,H,) R, = mink@s,Ha) (])
1= max [{Wy,H,)’ 2 max [{(W;,Hz)
Thus,
@ W1 represents width of character
('t H1 denotes the character height
W2 represents width of normalized character
H2 denotes the normalized character height
R1 usually denotes original character

R2 represents the normalized character
Particle Swarm Optimization

The phenomenon widely involved around the world is problem solving. The domain where emerges
from specific behaviours of particular particle during interactions. Because of or topology structure of
communication, the populations have been organized. This is carried out in thought of social network. In
the research of PSO, coordinates has been keep tracking in solution space. This could be associated along
fitness which means best solution. The value obtained from this process is said to be as pbest which
stands for personal best. Alternate value at best level which is track by PSO and this is considered as best
value which is obtained from particle present in the neighbourhood of particle. This type of value is said

W to be as gbest. By using below information, the each particle in PSO has tries to change its state or -
position, s e
(C o The current velocities
e The current positions
o The distance between the current position and the gbest
(-]

The distance between the current position and pbest LN
This equation brings out model based on mathematical for changes in position o

VI = wVf + ¢y xrand; ()  (pbest, —s{‘) +c, *rand, () *
Where, A SR IPTIN:

V¥ =In iteration k, i with agent velocity -

w = Function for weighting,

¢;= Factor for weighting is j=1,
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k= denotes the agent i*s current position of apent inkth freration,

pbest = s pbest,

ghest; = pbest’s proup

WoE Wy = [(Whe = Wi diter]/maxttersass (3)

where,

Wita = tepresent weight at initial,

Wina = denotes weight during tinal,

maxlter= represents iterations number by maximu,

tter= denotes mmber of iteration currently,
X - : g 8 searehing
Following specitied equation could modities the currontly available position which means soarching

point present in solution space,
SEH = of 4yt ——C\

Deep Neural Network Classitier
Deep neural network iy one of the superior approach in Actitioial Intelligence sl!orll)’ Al This ”0“’l’
neural network classitier is called to be learning approach, where it could be used for hununtu to (31)“!!!1
knowledge. On another word, it would be considered as an approach using for automation ol Predictive
Lase analysis, Deep Neural Network shortly DNN is an Artiticial Noural Network haviog vavious hidden
layers, These layers are placed in between output und input layers, 1t is used to develop complox
relationships that are non-lincar, This model involves generation of compositional approach where objects
can be expressed in a layered based composition, In addition, the layers that ave nvailable extra would
cnable the features from the layer which is lower, Since DNN is a feed torward network, the data can be
flow from input to output layer by one direction which means not loop towards back, This deep neural
classifier has been used in Inage recognition due to the presence of noise, Classifier hus been designed
for dealing with noise in images in order r remove it. By removing those noises, one can analyzo the
performance and could obtain accuracy [21). This process typically works on noise with known and
unknown conditions. It consists o various types of neural networks., One of the most types using widely
is Deep Convolutional Network, The network used by this have each network layors adjncently which is
fully connects to cach other. This means that cach and every neuron in network have connection with
other neurons which is adjacently presented in layers, Vavious muthematical models are involved in

image denoising using deep neutal network, One among them are discussed here,

Proposed Algorithm Pseudo code

Input: Training set = PSO_Features, target, hiddenneurons, [terations_max, weights, bing,

Output: Network,
1. Start
2. Network initialize netl
threshold < T, [ro,c0] = size (PSO_Features)
3. Fori=l:iro
training_set = cat(1,1:50);
4. End for
3. Forj=l.co
target (j) = j;
6. End for :
training_sct = double{training_set);
7. For(i> 1, i £ Tnmax, {4+)
8. Do Rt “‘.N-"A'

Recmv&.%_za ‘.Iimé‘ :()l&!ﬁwqun 20 July 2008

Vv

e

I g




IVae o

8.1.netl = newff (training_set target,10);
8.2.netl.trainParam.cpochs =100;
8.3.net = train (netl training_set,target),
9. While
9.1.backpropagatecrro r(netl,net,Network);
10. End while
11. End

4. Experimental Design

In order to measure the results of the methods 12000 samples of 30 Tamil characters arc collected
from different handwritten documents. 9000 samples (300 samples * 30 characters) are gathered for
training purpose in SVM, rest of them 3000 samples (100 samples * 30 characters) are used for testing
purpose. The features of cach data samples stored in Microsoft excel.

GLLna

» 1

A

Figure 2(a): Tamil handwriting samples

o a4

Figure 3(b): English handwriting samples
fle Edt Format View Hep
}¥ RICH Ts My LIFE MY DESTINATION 1S BE A RICH

Figure 3(b): English handwriting recognition results
The figure 2(a) & 3(a) represents the images contain text data of two different language i
] ' the | s which
prowgcd l}as input to the system which improves the quality of the image by varioﬁ.': ﬁmccsscts uirccl
.. provides the better recognition of texts. The figure 2(b) & 3(b) shows the recogniti
& different languages such as Tamil and English. i acdatal

5. Results

The images captured are provided as digital input to the system where vari i : ’
recognition of words or characters in the image. The results nrz shown in !al‘:?: ; l:;;l;{;su;l:c"ugg]h csd i
figure 5. The quality of the image is increased for clear recognition as it improves the pcrforr;mnc: fn?xd
system. The deep neural network classifier used provides an efficiency of 90,52% whereas SYM e !' .

_only 85,13%, Naive Bayes yiclds 87% cfficiency in handwrirten recogmition of data, Totally t} > 100
number of iterations gre used in this work with 12000 pumber of samples. : ol i

The measuses like Sessitivity (Se), Specificity (Sp), Accuracy (Ac) and Precision (1 -

F-measure are used. At the whole samples, let TP indicates ﬂ::yv;lm)ol‘ mm:!?:: Ir:gc ?1?811, (Rt:g) md~
mentions the value of fulse positive rufe of samples, TN indicates the value of true ne e A
samples and FNV mentions the value of filse nega { sain
individually for every eample and on sverags for ihie all pos

e Valus of tnie ficgatlve,fale of
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Figure 5: Proposed Algorithm Performance (English)
6. Conclusion and Future Work

The handwritten recognition is generally of two types namely, online recognition and off-line

recognition. This model deals with the off-line recognition in which the pre-processing of image is
performed in which binarization

; noise elimination and normalization are performed. The trailing process
involved is segmentation in whi

ich the PSO algorithm is employed. The feature extraction phase helps to
obtain the set of features and th

en the classification phase is where the deep neural network classii.'ler i.s
indulged for handwritten extraction. It is an iterative model. The final phase is where post-processing is
done for efficient identification

in which the errors occurred in classification and recognition of words is
eliminated. The future work involves the segmentation by various means to i
recognition. This process is performed by means of bat algorithm where the
characters and words are given which pr

ovides effective outcome of handwritten recognition
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LINTRODUCTION
mowriti; venification is the ¢apacity of as computer to
ane desplzin imelligible  handwiritien input. from
woe sucr & paper documents; photogeaphs, ‘touch-
reers an oiher devices. Optical scanning helps us to
e the < offline™ from a piece of paper. Altermatively the
semf@diaf he pen tip may be sensed Yonline” for
el 1 3 ps-hased computer screen Surface.
urdang verification mostly enhancés optical character
miten However, 3 complete handwiiting, verification
a gus employs formatting, performs. - correct
wenztion inte characiers and finds the: most plausible

wobleni of handwriting verilication is elassified into
zegories; offline and onling Handwriting. I the
cast, the Inpuls are two-dimesional coordinates of
iive pen points g 2 function of fime, Whilk, anly
images we avallable in: the offline case. More
b cn be ubtained in onling Fyeopnition dhuit it
utlerpits,
handwriting
0 of ket in‘an image into Jeser polles W
ithin computer and ex1-processing applicatiuns.
rectived from this form is regarded 25 @ Hatic
o of handwriting. Of-line hundvriting
w0 is comparatively difficul, as different praply
Tenl handwriting stylos. And, as of ipday, OCR
¢ pritaily focused on maghine printed text and
land “printed” (written in cepital letters) 1ot
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yerification means the ‘autom’zuic
hich are
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yerificution R tnnavation which possesy the
The new ventore in this tople iy to make
Text verification morr sccimfe &
Me landwriiten  Test
B T b paper we conceotrate mainly on-offine
(ocation of handwritten Enghish & Tamil words by
e arc detected & Ister on recognired,
o twn classifications namely Wholistic approsch &
Wholistic spproach is applied in vecognition of
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EA ¢ size vacabulsry where tlobal features are, derived
nsidered. When the sizs of

s vocabalar fncreascs. the complesity of whallstie based

reases & wltimately the recognition: rate
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hes, starting from the charncfer
cing s meaningfal word. After
vov it changes info reduction of problem fo_the
of simple selated charecter. So the system. paves
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188M:0975 0648

4 s et 15 N TUCST) BRI K A of Céopder St 4 ,
o 4 b Vatrebopnd, 9 4000 S04 R g5

/' Multilingual Handwritten Text Verification

NS vasankart & My S0P Viewr

" &‘xv‘n}}f‘h Scholor (X W1 omputer Sctemee)
L Aseoctare Professor & Head
Spsartment of Computer Seience. StXavler s € allege (Nutomnmpus) lalayombitiaf

There Is no OCRICR enging that supports handuriting

recognition a of today.
The real problem lics in offline handwritten recognition

involves detection of handwriting text in images, fine
scgmentatlon. and word recognition. Line and word
segmentations arc difficult problems in their own flelds.

in this paper. the jmpart main emphasis on word
recogniiion & hence assume that the handwritien texts are
alrcady segmented info wards segmenf. characters pre
limited to be digits on account of fime constraims. Since it
requires less image processing & data collection efforts,
This handwrilten texts dre varied: Using the Jexicon text is
taken out the possibility fawards correcting recognition,

) If. LITERATURE REVIEW
[1]Online handwritfen:sighature has: been widely used for
identity verification. However, it facks from large ifira-
class. variation problem. as individual's signature difter
from ‘time to time due:‘to"variations in signing position,
signature size, Wwriting surface, and other factors. In
addition, signatiifes are likely to: be forged than othier
‘biometrics and this leads. 10 random. and skilled fargeries
igsues, In this. paper, we proposc .2 novel Statistical
Quantization Mechanism (SQM), {o fediicé the intrarclass
variation, in slignatiire features and thus show. the difference
biclwcen‘g‘enuin‘es"lgh;at,ur,e;and‘iisfdtgéry; '

[2] content indeking, large-scale imige dafubase
management, certification and authentication and digital
watermarking ate applied in image perieptual hashing . We
propose & Block-DCT and PCA: based image perceptual
hash in this. anlele -and explorg . the algorithmy o the
applleation of tantper detection, The miln; idea of the
algorithme 1§ fo” Inlegrate color lisiogram . and DCY
coé!fiicjanis.oﬂmagﬁibfaqks _;‘ns-;;i{tefégmnt.“l'eamrc._;th‘ 10
conipress perceplial [ajures i}i’»:iiuer‘ef_eg(ure;wim PCA,
and o (hreshold to greate 8 robust hash The: obitstuss and
discrimination properties: of the jptﬂjgusﬁd.-atgngighgg are
svaluated 0 defull. Our algoriths first cdnsfiiet A
secondary Iigs, derfved.from fiput inage by pseule
cndonly exiracting Teatures ‘that approxiniaiely Rt
semiglobal geometric charagteristics, Fram the seondaty
intige (which dovs ot perceptusily looh.alike the URGY,
vee firther gxtract the final Reatures which can be iged 0
i value (ind can be further sultably guantized). I ‘
jper, we st SpRctill malel IDVAIANG E "'_“"“‘“,“m
Singular Value Deconpusitions unixpeciedly fomtation
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This nnage perceptual hashing algorithm has been already . , ¢
analyzed & wsed o “A Novel Black-DCT and PCA Based R R
mage Perceptual Hashing Algorithm® buf | proposcd {o Lot 74 2 Y
highiight my innovation in madifying this algorithm & A a /'l'é(' LU ey
n}\p_lcmcx.uinﬂg i “Multitingunl  Handwritten  Text ;2'37-»«4 AAA DL . A iminnt At A
Verification i
“ Image pereeptual hashing, nlso known as image robust ,W"—ﬂﬂwﬂ"‘-"‘“"“]
< hashing, is defined as mapping images 1o a short bit string , o
fallowing the human perception,  The two principal Figure 2, shoivs the signatyre Is realistie Inpraciics

propertics of image perception hashing arc robustriess and
discrimination. Robustness means that the hash algorithm
should result in the same out bit string for images with the
same underlying content.

“Tmage perceptual hash value can be used for content
identification and digital signature. The former is mainly
used in content indexing and analysis, large-scale image
database management. ‘The latter is mainly used in the
image  certification  and  -authentication, digital
walermarking. According to the needs of applications,
image perceptual hashing should also meet other two e A
properties—randomness and scale-independence. A A A i
Randominess means that the hash fiiriction should withstand T
all kinds of forgery atlack since thé hash values are
impossible to be reconstructed by the attacker. Scale-
independence implies that the Jength of hash values should
always be an even number, although the input images are in

,O different resolution,

@‘, Robust and Discriminative Image Perceptual Hashing
[2]The main idca of the algorithm is to integrate color
histogram and low-frequency Discrete Cosine Transform
(DCT) coefficients of image blocks as perceptual features,
then 1o compyess pereeptual features as Inter-features with
Principal Component Analysis (PCA), and to threshold to

create Tobust hash. The framework of this algorithm is
shown in fig. 1
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