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Living with COVID: HR Role in the
New Abnormal

Dr. Jyotsang Sharma*, Shivayi Wadhwa*+
& Sanjive Saxeng**

ABSTRACT

by addressing the issies of HR Sraternity across mpacted by COVID.
A large sample size of more than 500 would have reduced the

*  Faculty, Jagannath University Jaipur, Rajasthan,
** Faculty, Jagan Institute of Management Studies, New Delhi
*** Faculty, Jagan Ins titute of Management Studies, New Delhi.
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Chapter 12

Women Entrepreneurs in the Wake of COVID - 19: The
Challenges and the Solutions

«Sakshi Gupta & Shilpi Khandelwal
Abstract

Introduction: The encounter with the SARS-CoV-2 and the widespread of COVID — 19 has led the
Government globally to take drastic measures. Imposing of lockdown in large parts of society and
economic and social life has come as an exogenous shock to many economic actors, mainly led by the
entreprencurs. With the practice of social distancing and shifting of demands as a result of COVID -
19, has a severe impact on many small businesses and entreprencurs. The COVID — 19 pandemic
affects men and women associated with various sectors, in the different ways. According to the data
and statistics, women are more vulncrable to economic shocks brought up by crises such as the
Coronavirus Pandemic.

Purpose: The present paper focuses on the impact of COVID-19 on the Women Entrepreneurs: The
Harbingers of Change in the Nation. The paper also discusses the related challenges and supgestive
measures related to the growih of Women Entrepreneurs in this time of COVID-19 Pandemic.

Methodology: The study is designed keeping in mind the emergence of women entrepreneurs in India.
The overall study is based on literature review. The rescarch illustrates the challenges a women
entreprencur face as a consequence of the crisis, Further, it also manages 1o put a light on the ways
adopted by women entreprencurs to deal with the effects of the erisis to protect their ventures.

Findings: Women entreprencurs are a heterogeneous segment belonging to different age groups and
demographic background and there is an urgent need to decode policy imperatives and interventions
that can boost an engendered environment for women entrepreneurs in India. On the basis of this
analysis some recommendations are given to promote spirit of women entreprencurship and helping
the women to become a successful entrepreneur.

Keywords: Coronavirus, COVID - 19. Women Entrepreneurs
Introduction

The COVID - 19 pandemics has affected everyone, including the research community at a glance.
Entrepreneurship, being an arca of research, has been an immense interest to researchers, policy
makers, educators and practitioners. The phenomenon is significantly correlated as driver of societal
health and wealth and an engine of cconomic growth (Schramm, 2006: Baumol et al, 2007) which is
regarded as critical in both Universities and Business Schools. Most policy initiatives that have been
offered to defend cconomics during the COVID-19 crisis scem to target recognized corporations
(Kuckertz ct al: 2020), however, there is a need for research that focuses on challenges faced by the
entrepreneurs, as well as the support they receive from the broader entreprencurial ecosystem. As
opined by various studies, the entreprencurs who shape the future economic activity are suggested to
be amongst the most vulnerable actors in the economy (Walsh &Cunningham, 2016), there is need for
immediate research attention. Start-ups, due to their newness and smallness (Aldrich &Fiol 1994), as
well as their lower legitimacy base (Zimmermann & Zeitz, 2002), are especially vuinerable during the
current COVID - 19 crises.
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Chapter - 7

Climate Change and Agricultural Food Production

Meghna Gogoi, Jamkhogin Lhungdim, Kamal Kant, Gauri Mohan and
Urjashi Bhattacharya

Abstract

Research shows that there has been a tremendous increase in the
greenhouse gas emission due to human activity as man makes this mad race
for development. Global warming is caused due to greenhouse effect as the
suns’ radiation enters into the atmosphere but is not allowed to leave back at
the same amount. Some changes will affect agriculture through their direct
and indirect effects on crops, soils, livestock, fisheries and pests. This in turn
leads to snow/glacier melts due to rise in temperature, sea level (water) rises,
salinization of land along with area available for agriculture decreases, more
pest and disease attack occur in plants and livestock. Ultimately reducing the
yield of crops and endangering life. Climate change is a matter of great
concern that questions the existence of life on earth in future and is regarded
as the greatest challenge facing humanity. There is thus an urgent need to
address the climate change and variability issues holistically. Climate
change, energy security and food security are interlinked and require an
integrated approach. Thus, an attempt has been made to highlight on the
ways agriculture sector can mitigate against this changing climate.

Keywords: climate change, agriculture, greenhouse effect and food security
Introduction

The United Nations Framework Convention on Climate Change defines
Climate change as, “The change of climate which is attributed directly or
indirectly to human activity that alters the composition of global atmosphere
and is in addition to natural climate variability observed over comparable
time periods”.

The atmosphere surrounding the earth is made up of nitrogen (78%),
oxygen (21%) and/_gho‘_‘-fé‘mql;\ing 1% is made up of trace gases (called so
because they ar?'/;ppesenhfn%ixy small quantities) that include carbon
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Role of Artificial Intelligence with Regard to
Sustainable Complaints Handling in the
Indian Banking-Sector-

Ms. Veronica Madan® & Dr. Shilpi Khandelwal®

ABSTRACT

Artificial Intelligence (AD) and machine learning over a period of time Ias
encompassed itself in our daily lives, Technological advancements are taking
shape at an unstoppable rate and they seem: to influence the Indian banking
sector too. Though, this comes at Hie cost of employment issues in our
vastly populated country yet, the advantages provided are too huge fo be
ignored. It has brought about a massive change in the perspective of looking
at customer data for analysis. The usage of artificial intelligence in banking
is an important theme within entrepreneurial research. Within the banking
sector, there is an incrensing need to resolve customer service issies quickly,
and within a specified turn-around time (TAT). The days of snail mail and
customer complaint letters are days of the past. As we move ahead, we see
customers becoming more evolved with handling their issues through chatbots
and the antomated self-service techniques as an accessible facility available
due to wide spread digitization. What tiis also means is g bigger and more
complex roles for the employees of the banks. This is will definitely enable
organizations to manage enguiries instantly, gain better insight into their
customer needs, and address issues more efficiently and effectively and in
return lead 1o relention of customer, This study has been conducled fo examine
the stipulated aspects with respect to the origin and role played by Al in the
Indian banking sector pertaining to the complaints managensent mechanism.
It is a qualitative research describing the uses of Al in banks specifically
with respect to complainis as well as risk management in the current scenario.
This study has useful implication sin terms of newer insights and innovative
mechanisms being adopted by the banking sector in Indian context.

Keywords: Artificial Intelligence, Machine Learning, Alin Indian Banking,
Digitization, Technology, Challenges.

1 Research Scholar, JIMS, Jaipur.
2 Associate Professor, JIMS, Jaipur.
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Sigmoidal Spider Monkey Oﬁthnizaﬁon 7
Algorithm 3“*1,

Basudev Sharma, Vivek Kumar Sharma and Sandeep Kumar

Abstract Spider monkey optimization (SMO) algorithm is a recently developed
optimizer that is stimulated by the extraordinary social activities of spider monkeys
known as fission—fusion social structure. The SMO is developed to find solution of
difficult optimization problems in real world, which are difficult to solve by the avail-
able deterministic strategies. During the solution search process in SMO, perturbation
rate plays very important role. The convergence rate of SMO is highly affected by it.
Usually, perturbation rate is defined by a simple function that is linearly in nature. But
some application has nonlinear nature, thus 2 nonlinear function may improve the
outcomes of SMO. For that reason, a non linear function, namely sigmoidal function
used to decide perturbation in SMO and proposed strategy named as sigmoidal SMO.
The investigational outcomes show the superiority of the anticipated technique over
other meta-heuristics.

Keywords Spider monkey optimization - Opﬁnﬁzaﬁon - Fission—fusion social
structure + Swarm intelligence - Nature-inspired algorithm

1 Introduction

Bansal et al. [2] developed SMO optimizer based on the extraordinary social
movement of spider monkeys. SMO getting popularity very fast due to appli-
cability on wide range of problems. Various modifications are done in SMO to
improve performance of basic SMO for various type of problem in last five years.

B. Sharma - V. K. Sharma
Jagannath University, Jaipur, Rajasthan,
e-mail: bdsharmamkgh®@yahoo.com

V. K, Sharma
c-mail; drvivekkr.sharma@gmail.com

S, Kumar () - | Cerfifieq True COpy_
Amity University Rajnsthan, Jaipur, India Re~i
e-mail: sandpoonia@gmail.com " Jagan Nathb A };i‘:{sr‘y -
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M. Pant et al. (eds.), Saoft Computing: Theories and Apphcanons,
Advances in Intelligent Systems and Computing 1053,
https://dol.org/10.1007/978-981-15-0751-9_10
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Kumar et al. anticipated customized position update in SMO [13], Self-adaptive spi-
der monkey optimization [14] and improved SMO [22] with some modifications.
Pal et al. solved multi-level thresholding problem using SMO [15] and based on
experimental study, concluded that SMO outperforms PSO for considered problem.
A tournament-selection-based probability computation strategy introduced in SMO
{5] to avoid premature convergence as it enhance diversity of population. In basic
SMO, [2] solutions with higher fitness are considered more suitable for next iteration
that results in attraction of swarm in the proximity of highly fitted solution. Some-
times, solution with low fitness also contains useful information, In order to provide a
chance to low-fitted solution to update their position, a tournament-selection strategy
introduced in SMO by Gupta et al. [5]. The SMO was expended by Sharma et al.
[17] for optimization of parameters in PIDA controller. Another local search strategy
incorporated by Sharma et al. [18] in SMO is based on limagon local search. Gupta et
al. [6] also added a local search step in SMO to get rid of unconstrained optimization
problems using quadratic approximation. Some other variant of SMO are modified
SMO [8] using metropolis principle, constrained SMO using Debs technique {7],
hybrid of SMO and GA [1] and fitness-based position update in [9]. Detailed study
of SMO available in [19]. Here, a new variant of SMO proposed with new strategy to
decide perturbation rate (pr) using sigmoidal function and named as sigmoidal SMO
(SSMO). The modified pr in SSMO shows better convergence accuracy, efficient
global search and faster convergence rate.

- Rest of the paper is arranged as follows. Section2 encapsulates SMO in brief,
Section3 illustrates the proposed sigmoidal spider monkey optimization. Experi-
mental results of SSMO on different benchimarks along with statistical analyses has
been discussed in Sect. 4, Section 5 concludes this paper.

2 SMO Algorithm

Spider monkeys are mostly found in Mexico, Brazil and South America. They belong
the family of Ateles. It is from the class of genus, itis an endangered species. Mostly
spider monkeys live in a band of 40-50 monkeys but they divide the large group
into small-size groups to forage in morning and combine in a single group in the
evening. Here, initially, the group is headed by senior-most female member (GL)
and she is liable for all the activities of group. If food is not sufficient then she
has to decide about the division of group. Subsequently, all the sub groups are also
headed by female leader (LL). This phenomenon is termed as fission—fusion social
structure (FESS). The SMO stimulates this FFSS organization of spider monkeys
and a mathematical model proposed by Bansal et al, [2]. The SMO comprises six
phases as per the behaviour of spider monkeys in real life.

Initially, all SM rand [yrinitializes N spider monkeys that is analogous to solu-
tions. Each individua Q,‘aenbtédo-b }‘a vector SM;; of D-dimension. Where SM;;
represent ith individyir{ TR dimensin. Initialization of SMj; is defined by Eq. 1:
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SMij = SMrin j -+ $(0, 1) X (SMimax j —~ SMimin ;) )

where SMmin ; and SM j are bounds of SM; in J[h direction and ¢ (0, 1) denotes
an arbitrary value between 0 and 1. Next subsections illustrate phases of SMO,

2.1 Local Leader Phase (LLP)

During LLP, every individual update it’s position using Eq. (2) according to the
intelligence and experience of members of group as well as local leader (LL). Greedy
selection mechanism used to update position of individuals,

SM;; = SMij +$(0, 1) x (LLgy — SMy) + ¢(=1, 1) x (SMy; — SMip)  (2)

here, position of local leader denoted by LL;; and rth SM denoted by SMy;.

2.2 Global Leader Phase (GLP)

During GLP, knowledge of global leader (GL) and participants of group employed
to decide new position of individuals as shown in Eq. (3)

SMi; = SMi; + ¢(0, 1) x (GL; — SMyy) +;2§(—1,1)x(SM,,--SM,-,-) 3)

Additionally, selection of certain dimension diﬁing position update takes place

using probability of selection {prob;). Probability computed with the help of fitness
of solution using Eq. (4).

@

fitness; -

prob; = :
l Eg_-lﬁme!f}’i

b

2.3 Global Leader Learning (GLL) Phase

"
a

The GLL phase identifies a GL with highest fitness. It makes use of a global limit
counter to track the changes in position of global leader. The counter gets incremented
if leader is not modernizing its posiionsind after a certain amount of iterations, new
global leader established in lpfZfidn-ofnon Performing,
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L

2.4 Local Leader Learning (LLL) Ph ase

EE
Similar to GLL, this phase update the location of the LL within group with best-fitness
value and the local limit counter incremented by oi?"é if LL is not able to update itself.

2.5 Local Leader Decision (LLD) Pka&?

During this phase, the LL randomly re-initialize eﬁgtl:ry group members by using Eq.
(5) if its limit counter reaches to a predecided threshold.

L=

SM}J- = SM;; + ¢(0, 1) x (GL; — SM;;) -I-.?,t"(—-l, 1) x (SM; ~SMi;)  (5)

s

25.1 Global Leader Decision (GLD) Phase

During this phase, GL decides about division or Ifi'lérging of groups. If it reached to
the limit of maximum number of groups (MG) then GL creates a large group by
merging all subgroups and thus, mimic the FFSS of spider monkeys. Algorithm 1
shows a basic SMO algorithm.

Algorithm 1 SMO Algorithm [2] o

Initialization of parameters (Perturbation Rate (pr), Global Leader Limit, Local Leader Li niit,

Population Size, 1.

Evaluate each solution using fitness, b

Identify local and global leader.

while Termination condition is not fulfilled do
(D) Identify new location for each group member using LLP,
(I1) Selection of best-fitted individuals, o
(II) Probability (prob;) calculation for every individd?;_l using Eq. (4),
(IV) The GLP identify new positions for every group ﬁf‘npmber based on prob;.
(V) All the LL and GL update their position using greedy approach.
(VI) Each group member channelised for foraging by LLD phase if LL is not modermizing
itself. i
(VID) If the GL is unable to update her position for M G, small-size subgroups are devised by
GLD phase. o

end while -
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3 Sigmoidal SMO

During the solution search process in SMO algorithm, perturbation rate play very
important role. The convergence rate of SMO is highly affected by it. Usually, per-
turbation rate is defined by a simple function that is linearly in nature. But some
application has nonlinear nature thus a nonlinear . function may improve the out-
comes of SMO. Some nonlinear perturbation rate strategies in SMO are introduced
in [10-12] by using nonlinear functions like chaotic, exponential and hyperbolic
functions. Hence, in order to get better results of optimization problems, here, a
this paper presents a new modification in SMO. é;nonlinear function, namely sig-
moidal funetion used to decide perturbation in SMO. The proposed strategy named
as sigmoidal SMO with a novel perturbation rate ‘Strategy.

In case of a probabilistic algorithm, quality-'of solution depends on balance
between exploitation and exploration during solu;ié{n search process. These two con-
tradictory process accelerate the convergence and depends on perturbation rate, In
case of SMO, the most important factor that influence the convergence rate of SMO is
pr. Bansal et al. [2] initially suggested 2 linearly increasing function for perturbation
rate that varies with iterations counter. Sometimes at downstream iterations, SMO is
trapped into local solution due to dearth of diversity. To overcome these problems, in
the proposed optimization algorithm, the pr is adapted by si gmoid increasing func-
tion instead of conventional approach. In SSMO;.:thc parameter perturbation rate is
decided by to sigmoid increasing function as exhibited in Eq, (6).

=] —
prit) A+ T op 6)
2Zu(t-1) ;-
= (m ) ™
u = 1QUos(max0-2) (8)

where, current iteration denoted by ¢, max _it dfg'note the counter for maximum
iterations and the value of & is capriciously chosen in between 0 and 1. Rest all
phases of SSMO are same as in basic SMO. .

'3

ay s
I

v

4 Experimental Setup and Resuit Ané‘ysis

The newly prepared SSMO is tested on a set of 12_',"benchmark problems as depicted

in Table1 [20, 23] and result analysed using SO_fIl;e statistical test as discussed in
subsequent section.
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Table 1 Considered standard benchmark functions used fér comparative analysis

S. No. Function D Range ov
1 RX)y=%2,x2 30 [—-100,100] |0
2 BX) =TT 1al+X2, %] 30 [-10,100 o
3 BX) =maxiflx |,1 <i < D} 30 [—100,100) |0
4 Fi(X) = 372, 00.5 + x; )2 30 [-100,100] |0
5 F5(X) =37, ix} + random(o, 1) 30 [—1.28,1.28] | 0
6 Fs(X) = 30 [—32,32] 0
€420 — 20exp (—0.2,/% 2 xf) - |
exp ( -}3 E;‘il cos (2:r.r;)) :
7 F(X) =37 u(x;, 5,100, 4) + 30 [—50, 50) 0

0.1{sin®(3mx1) + T2 (x; — 1)2[1 +
sin?(3rx; + 1)] + (xp — 1)1+
sin2(2mxp)i}

2z ST
8 R(x) =301, [ ai — ’,ﬁ:—%%%} 4 [=5.5] 0.0003
9 Fy(X) = 2 [~5, 5] ~1.0316
4xf = 2.1x) + 138 4 x1xp — 4 +4x7 |
10 Fio(X) = [30 + (2x1 = 3x2)? x (18— |2, [-2,2] 3
323 + 12x2 + 48x; — 36x1% + £
2731 % [1+ (x1 4 x2 + 1)2(19 ~ =
14x1 +3xf — 14x) + 63102 + 3x2)) g
11 X)) = 3 [1,3] —3.86
- Z}Lu ci exp(— 23,;:; aij (xj — pip)®) B
12 (X)) = 6 fo, 1) ~3.32
~ iy ¢ exp(— T aii—p |
D dimensions, OV optimal value v
4.1 Result Analysis of SSMO 5

-

In order to perform experiments over selected problems using SSMO, population
size selected as 50 and number iterations are takgé'g 1000. The results of SSMO are
compared with basic SMO and three other popularﬁ,;qggoriﬂlms, namely DE [21], GSA
[16] and PSO [4], over the selected problems (refer Table 1), Parameter settings for
considered algorithms are same as mentioned in thé corresponding literature, All the
experiments are repeated 30 times to reduce the inter-dependencies.

Table2 shows the resultant mean fitness values SSMO and considered algorithms.
From the table, it has been observed that SSMO outperform DE, GSA and PSO for
all problems except Fy with regard to mean ﬁttleS,S_ value. In case of Fy, DE returns
slightly better outcomes. In comparison to SMO, thie proposed method shows better
or almost equivalent results except F; and Fy fuictions. To validate the results of
Table2, a statistical test [3] h gs-been, performed With NULL hypothesis. The test
performed at significance Ie yel of's _‘Zo”ljih Wilcoxgn rank sum tests have been shown
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Table 2 Qutcomes (mean fitness value) of SSMO and ¢ ‘fl idered methods over standard bench-

*-,r;-d-:'ip.u\ e
D el

marks S
Benchmarks| SSMO PSO GSA # |DE SMO
Fy 2.09E—08 |1.67E-05 |1.12E—05 [4.35E+03 |[1.98E~08
F 4,61E—08 |3.03E—07 |5.28E—04 [2.6E+02 |3.09E—08
F 2.15E~08 |[5.81E-05 |2.4733 - [81.9 2.62E—08
Fy 2.23E-08 |1.15E—07 |2.81E-05 |6.8E+03 |2.25E-08
Fs 1.49E—02 |2.24E-01 |7.13E~02 [4.90 1.39E—-02
Fe 4.62E—08 |19.97 141E-04 |19.32 4.79E~08
Fy 1.99E-08 |1.IE—02 |3.39E—05 |1.03E+08 |247E-08
Fy 3.44E—04 |2.04E-02 |[1.68E—03 |9.68E—04 |3.39E—05
F 4.93E-08 |4.65E—08 |6.23E—08 |[4.65E—08 |4.91E—08
Fi 3.0000 3.0000 30.000 > |3.0000 3.00000
Fy —3.8628 | —3.005 —3.002;" |—3.72E—35|—3.8628
O Fla —3.0425 |—2.9810 |[-3.0425 . |—-13355 [—3.0425

Table 3 The results of wilcoxon rank sum test

Benchmark SSMO-SMO | SSMO-GSA | SSMO-DE SSMO-PS0

F - + 3 +

) = + & +

F3 + + 4 +

Fy = + 4! +

Fs = = 4 +

Fy + + + +

F + + 4 +

Iy - + + +

Fy = + = =

Fig = + = = -
O bl + -ii-! +

F 12 = = + ‘ +

in Table3 in between SSMO and considered algorithms. The 4+’ symbol denotes
that the results are significantly different and resulis for SSMO are better, whereas

—’ sign says that results are significantly drft‘erent but results for SSMO are poor.
From Table3, it can be observed thatformaxnnumnumber of functions, SSMO gives
improved outcomes except o and Fy function where SMO performs better, Based
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5 Conclusion oK
"

W
£

¥ ! .

This manuscript anticipated a new deviant of SMé"that is named as sigmoidal SMO
as it used sigmoidal function to select perturbation rate. The nonlinear nature of
sigmoidal function improves balancing betwcen_-f:é_Xploration and exploitation pro-
cess. The outcomes of SSMO have been contrasted with DE, GSA, PSO and SMO
algorithms. The statistical and experimental reslts prove that the SSMO method
surpasses the existing nature-inspired algorithms._f’:‘z_{kdditionally, the newly proposed
system has been analysed for mean fitness value With DE, GSA, PSO and SMO. In
future, SSMO can be used for real-world clustering and classification problems.

o
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An M/M/2 Heterogeneous Service ®-

Markovian Feedback Queuing Model Checkier

with Reverse Balking, Reneging
and Retention of Reneged Customers

Bhupender Kumar Som, Vivek Kumar Sharma and Sunny Seth

Abstract Tostay ahead in today’s competitive business environment, understanding
the behavior of the customer in advance is of utmost importance for every organi-
sation, Mathematical queuing model developed in this paper can help organisations
to theoretically derive the performance measures of the system in advance taking
into consideration various customer behaviors. The model developed in this paper is
solved iteratively to derive various probabilistic measures and performance measures
of the system. Results obtained from the mode! with above-mentioned contemporary
issues presented in this paper are of enormous use for designing effective strategies
for efficient and smooth functioning of the system.

Keywords Reverse balking - Queuing systems - Heterogeneous service -
Impatient customers - Reneging - Retention + Feedback queue

1 Introduction and Literature Survey

Unlike classical balking behavior in queuing theory studied by Ancher and Gafarian
[1, 2] and Haight [3], Jain et al. [4] observed that in many businesses like in restau-
rants and healthcare large customer base attracts newly arriving customers to join the
system with higher probability due to perceived notion of better/affordable service
and coined the term reverse balking. Reverse balking leads to increase in waiting
time of the customers and some customers after waiting for longer time than their
threshold limit leave the queue without receiving service, which is known as reneg-
ing in queuing literature studied by Haight [5]. Robert [6] discussed single-channel
quening model in which nth arrival reneges if his waiting time exceeds some random
time Z, and presented results in general cases. Baccellj et al. [7] studied quening
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model with customer impatience where an arriving customer can estimate the wait-
ing time in the queue and can either decide to balk or joins the queue and leaves
when his patience expires. Wang et al. [8] presented a detailed review of impatient
behavior in queuing models and investigated numerical solutions, analytical solu-
tions and simulation models. Increase in waiting times often puts pressure on service
facility due to which some customers may experience dissatisfaction in the service
received and may rejoin the queue from the beginning for satisfactory service and
are known as feedback customers. Takdcs [9] studied feedback queue to determine
the queue size and studied the distribution function of the expected waiting time of
a customer in the system. Davignon and Disney [10] also studied queues in which
customer either permanently leaves the queue or may join the queue again with some
probability and the also worked out waiting time distribution of such queuing sys-
tems. Santhakumaran and Thangaraj [11] considered M/M/1 queues with Bernoulli
feedback process and impatient behavior of customers. As losing a customer is loss
to the business, so firms employ various retention strategies to retain these impatient
customers. Kumar et al. [12-16] studied retention of customers leaving the queue
without availing service. They also incorporated feedback customers and customer
impatience with retention and studied various dimensions of such queuing models.
As no two servers can provide service exactly at the same rate, the concept of het-
erogeneous service comes into the picture. The pioneer work in queving theory on
heterogeneous servers is done by Morse [17). Krishnamoorthi {18] discussed two het-
erogeneous servers queuing model in which instead of joining any server randomly
upon arrival, customer prefers to join the waiting line of the server with higher service
rate. Singh {19] studied queuing model with two-heterogeneous servers with balking
having common waiting line. He also obtained conditions under which heteroge-
neous server model is more efficient than homogeneous server model. Som and Seth
[20] studied a heterogeneous two-server quening model with encouraged arrivals and
customer impatience. The concept of encouraged arrivals is another form of reverse
balking wherein instead of considering the probability, percentage increase in num-
ber of customers joining the system due to offers and discounts by firms to attract
customers is considered. Som and Seth [21] also studied finjte capacity multi-server
queuing model with encouraged arrivals, feedback customers, reneging and reten-
tion and discussed various special cases as well. Kumar and Som [22] studied finite
capacity queuing model with reverse balking and feedback customers and also stud-
ied the concept of reverse reneging and retention. Som and Seth [23] studied infinite
capacity queuing model with reverse balking and feedback and extended the work
in [24] by combining the concept of reneging and retention of impatient customers.
In this paper an infinite capacity Markovian two-server heterogeneous service
queuing model with contemporary challenges of feedback customers, customer impa-
tience, retention of impatient customers and reverse balking is developed. The validity
of the model is then tested using Laplace transform, Model is then solved iteratively
to derive various probabilistic measures and performance measures of the system.
Flow of the paper is as follows: Mathematical model is formulated in Sect. 2. Solu-
tion of the model is presented in Sect. 3 by deriving various probabilistic measures.
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Measures of performance are discussed in Sect. 4. Finally, conclusion and future
scope are discussed in Sect, 5. '

2 Mathematical Model Formulation -

The classical method for development of queuiflg model by listing all mutually
exclusive cases is used with following assumptions:

1. Arrivals follow Poisson process with parameter A.

2. Customers are serviced through two servers, with heterogeneous service rates,
#1 and 13 respectively. Service times are exponentially distributed.

3. Capacity of system is infinite, .

4. A customer waiting for service in queue may get impatient after threshold time
T and decides to abandon the queune with an exponentially distributed parameter
£. '

5. Aleaving customer may be retained with probability g = (1 — p) by using some
retention strategy. ;e

6. A customer not satisfied with the service may rejoin the queue with probability
r=(1—s).

7. The queue discipline is FCFS. R

8. Atn = 0 probability of reverse balking is ¢’ = (1 — p'). For # > 0 an arriving
customer may reverse balk with the probability (1) may not reverse balk with
the probability (-%). :

4

Based on assumptions mentioned above equations of the model in steady state
are formulated as follows: .

i

0= —-lp’Po —i-,tLﬂPm-f-ﬂﬁPm;n =0 ()
; A
O=apmPy— (E + ms) Py + uas Py n = 1atserverl (2(a))
) A i
0=2p'n, Py — 3 + mas | Py + ,\'.L]SP!‘] y n = latserver2 (2(b))

b
A

-1 A
0= A(L—) Pacy — {—i— +us F pas + (n — 2)€P}Pn
n n+1

s+ pos + (0= DEPY Pryrin = 2 3)
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3 Solution of the Model—ProbabilistiE'Measures

Probabilistic measures of the model derived using iterative method are as follows:

_ [';' -+ pysma 4 ,U.:!,SJT]] A "-‘
A+ ps + pasl . !»b

_[_%+u:s7rz+uzsm]1 A

[l+ms +M26‘] 21 ms 7y P
[% + 15w +u2m1]

' . >3
A+ pis+pzs] 0 wgs ngs ‘1—[ [u1s+uzs+(i 2)Ep1]p Fo.n2

(1 + p2).p' Po

’

Py

Using condition of normality 3.2, P, = 1, we get
Py = P.{systemisempty]}

l i
= [1 + Z(E + wrs + ,H.gs) — E{)_;.-{- 2(ys + pas)

onfons (25522 ()T

o
_ [§+n|m'1+u;sm] Ap' . .
where z = M= T g and ,F, represcnts generalized Hyper-geometric

function and this expression is computed through WolframAlpha. ,Fy(a; b; 2)
has series expansion. » roq (a1) . . (a,,)k/(bl)k . (bg), 2"/ k), where (a)y is the
Pochhammer symbol representing rising factonal and is defined as (a); =
a@+D@+2)...(a+k-1)

4 Measures of Performances

Having calculated probabilistic measures various pcrformance measures can be cal-
culated as

-

Lg{Expected System Size) = 322 nP, L

Lq{Expccied Queue Length) = 32 5 (n — 2)P,

R.{ Expected Rate of Reneging) = Y .2, (n = 2)éq P,

Rr{ Expected Rate of Retention) = 3 2, (n = 2)EpP

Rpy{Expected Rate of Reverse Balkmg) Zn—ﬂ —=)Ap’ P,.
e ™
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5 Conclusions and Future Scope

In this paper, an infinite capacity Markovian t\!{r_’b?server heterogeneous feedback
queuing model with reverse balking, reneging ax@_ retention of reneged customers
is developed. This model addresses practically va]nd contemporary challenges. The
mathematical results obtained are of enormous use-for business organisations under-
going the above mentioned challenges. The model:can be adopted and implemented
to measure overall performance of the system theoretically. By implementing this
model efficiency of any business organisation can be improved and better service can
be provided to the customers which helps any business organisation to stay ahead in
this era of cut-throat competition. £

Further cost model can be developed for this model and cost-profit analysis of
the model can be performed. Model can also be cjp_timized for specific parameters.
Transient state solution of the model can also be stydied. Model can also be simulated
for various parameters involved in the model. -

[’
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Innovative Review on Artificial Bee
Colony Algorithin and Its Variants

i@

Pooja and Gajendrs Shirmal

Abstract The popular swarm-based algorithm is being inspired by the intelligent
behavior of the honeybees that helps in finding the optimal solutions for getting
the best food source, This paper is focused on highlighting the concept of the swan
intelligence and the concept of the ABC algorithm, its variant, and also about its
applications.

Keywords ABC algorithm + Swarm intelligence - Scouts

1 Introduction

Over the previous decades, variots optimization algorithms have been utilized
broadly in basic and asscmbling optimization assignments, These strategies may
not be utilized productively in finding worldwide ideal arrangements. As an option
in contmst 1o customary procedures, populace-bascd optimization approaches, for
example, hereditary calculation, molecule swarm optimization calculation, counter-
feit safe calculation, cuckoo seek calculation, differentinl advancement, subterrancan
inscet state optimization, and fake honeybee seilement calculation have been created
10 take care of complex issues in building configuration, account and for finding the
ideal arrangement or unconstrained maxima or minima of constant and differentinble
capacities. These algorithms can be effectively connected to take care of numerous
genuine issues. The issees to be improved by swarm intellipence alperithms should
not be scientifically spoken to as ceascless, curved, as well as differentiable capaci-
lics; they can be spoken to in any structure [1].

Swarm intelligence (81) is a developing examination field reused by aggregate
intellipence of social insects or creatures in gathering, for example, subterranean
insect states, honcybec provinces, winged creature runs, and fish schools, The idea
of aggregate intelligence was initially acquainied in [ 1] with talk about onesclf sorting
out and keen conduct of ants and clarify how the ants pick between various courses to
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sustenance sources with changing quality. Nonetheless, the idea was bit-by-bit dis-
posed of and it began reemerging in the late 1980s with the expansion in research on
counterfeit life and complex framework hypothesis. Aggregate intellipence might be
considered as the gathering of extensive number of agents that communicate among
themselves, just as dynamic condition to produce versatile conduct [1]. The expres-
sion “'swarm intelligence' was presented with regards to cell mechanieal frameworks
[2). The connection between an individual and the general public was better clari-
fied as far as agprepate investigation and gathering conduct of social insects. Their
unbelievable qualities, for example, self-association, aggregale choices, division of
labor, and positive and negative input assume a noteworthy job in the planning of
complex frameworks for various applications [2].

2 ABC Algorithm

Artificial bee colony algorithm (ABC) created by Keraboga and further cre-
ated by Karaboga and Basturk is a nature-motivated algorithm dependent on the
smart scrounging conduct of a honeybee swarm. The ABC algosithm portrays
the scavenging conduct, picking-up, remembering, and data-sharing attributes of
honeybeces [3).

The colony of the artificial bees comprises three gatherings of bees: utilized bees,
spectators bees, and scouts bees. The coleny of the artificial bees is separated into two
gatherings, the first 50% of the colony comprises the utilized artificial bees and the
second half incotporates the spectator bees. Scout bees are the utilized bees whose
food source has been descried. In the ABC algorithm, the situation of a food source
is cancermed with the planning of the sources of food and collection of the food or
nectars [3].

The utilized bees arbitrarily look for foad-sotiree positions {(arrangements). At
that point, by moving, they share data (convey) about that food source, for example,
nectar sums {(arrangements characteristics), with the speetator bees helding up in the
move zone at the hive. The distance to be covered is on the basis of the nectar to be
collected. The spectators will try out different sources before finding out the main
food source location [4]. '

The area of artificial bees in the ABC nlgorithm involves three kinds of bumble
bees [5]: utilized bees, always searching for explicit food sources, spectator bees,
and then watching the waggle move of utilized bees in the hive for food source
determination, and scout bees, also the food source searcher. Spectator and scouts
are atherwise called jobless bees. The places of all the food sources are found by the
scout bees. These of the sources of food are drained by wtilized bees and also the
passerby bees, and this nonstop procedure of investigation will prompt the end of
food sources. Which results that, the utilized bee tums into a scout bee and begins
seeking for other sources of the food?

Inthe ABC process, food source position is distinguished as the answer for prob-
lem and wellness {quality) speaks of the measure of a food wellspring of the related
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arrangement. The algorithm in its essential structure, speaks of the quantity of -
lized bees that are equivalent to the quantity of food sources accessible, as the utilized
bees are related with only one single food source at a time.

3 Extensions of ABC Algorithm

Artificial bee colony algorithm keeps on drawing in light of a legitimate concern
for specialists from different fields over the globe and this came about into various
alteration or vpgrade to the essential ABC algorithm.

Karaboga and Basturk [3] have shown ABC improvement calcelation for deal-
ing with obliged streamilining issues [5) In this work, the methodology of obliged
improvement was joined into the fundamental ABC calculation. The makers used
Dcb’s precepts of managing constrained method in an ABC assurance framework.
The execution of the proposed caleulation was surveyed on aton of obliged issues and
complexity and state-of-workmanship calculation. It was assumed that the proposed
ABC can adequately be used for handling constrained upgrade issues.

The execution of ABC calculation with the compromise move neighborhood strue-
tures and avaricious randomized adaptable look heuristic for a summed up errand
lssucwnslnvcsugalcdbanykasogluclnl [6]. ABCwasconnecledlhrough compro-
mise of the used and onlooker stages with move neighborhood structures associated
consecutively. The reenactment results showed that the proposed ABC can setile
little to medium size summed up assignment issues sufficiently,

Quan and Shi exhibited the Improved Anificial Bee Colony Algorithm [71. In
this work, another interest cycle chairman reliant on the fixed point speculation of
contractive mapping in seat spaces was proposed. The execution of the proposed
algorithm took a stab at ten multivariable benchmark limits. The generation resulls
revealed that the proposed calculation had an unbelievable display in the overall
streamlining and can be capably used to deal with multimodal issues with high
dimensionality,

The change of ABC calculation with three decision frameworks was finished
by Narasimhan [8). The makers changed the assurance of sustenance sources by
onlooker honeybees in order to avoid the less than ideal blend and augmentation
masses grouped assortment. Three assvrance technigques fuse problematic decision,
position decision, and rivalry decision.

An overhauled ABC progression calculation nnmcd nateral ABC improvement
algorithm was proposed by Tsai et al. [9]. The makers intraduced the possibility
of comprehensive gravitational power for the improventent of bystander honeybees.
This thought was used to improve the exemination limit of the ABC calculation,
The execution of IABC [ook = stab at five numerical benchmark works and was
differentiated as ene of a kind ABC, PSO. The recnactment results demonstrated
that TABC performed better and can be effectively associated with handling combi-
national improvement issues.
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Akay and Karaboga changed the ABC calculation to light up the veritable DAD
paratneter progression [10]. The makers modified basic ABC by showing a con-
trol parameter that chooses what number of parameters to be balanced. A scaling
component was moreover exhibited that tuned the movement gavge adaptively. The
execution of the proposed ABC was differentiated and crucial ABC and state of
craftsmanship calculation was recorded as a hard copy. The results showed that bal-
anced ABC can settle blended work profitably.

4 Modified Approaches in ABC Algorithm

N. Pathak et al. 2017 proposed an incremental ABC algorithm which performs the
local search which results in reducing the negative interaction without increasing the
complexity for the agent behavior. The algerithm also integrates some part of the
genetic approach.

Y. Wang ct al. 2019 proposed the modified ABC algorithm equived with the
advanced search ability. The proposed algorithm works by adding the scouts on
comparison of the muximum value denoted by Bas Max, and then base second
followed by Bas thirds, then the results are compared using some parameters for
proving ils efficiency with the base ABC algorithm, ..

4.1 Best-so-Far Artificial Bee Colony Algorithm

It was proposed by Anan Banhamsakun, Tirance Achatakul, and Booncharoen Sir-
naovakul. This calculation expands the neighborhood seek capacity of the passerby
honeybees. in BSFABC, passerby honeybees analyze the data from every single uti-
lized honeybee to choose the best-so-far hopeful nourishment source [11]. In this,
misuse and investigation the two procedures are adjusted, This techniqueis connected
to improve the common data in a picture envollment application. A few picture sets
were utilized in the analyses, The outcomes demonstrated that this calculation can
land at the assembly state all the more rapidly.

In 2014, another altered BSFABC was proposed by Gajendra Shrimal and Rakesh
Rathi. In this, BSFABC and brilliant segment seck calculations were joined together
to improve the achievement rate of the ABC calculation [12]. The cross-breed cal-
culation alters the scout haneybee peried of unique BSFABC. It is connected on a
few capacities and for each strueture better on different capacities.
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4.2 Global Best Artificial Bee Calony Algorithm

It was proposed by the Weifeng Gao, Sanyang Liu, and Lingling Huang. It improves
the abuse that is the disadvantage of unique ABC. In this, cvery honeybee sceks just
around the best arrangement of the past emphasis so as to improve the misuse [13].
It is roused by differential advancement (DE) system. The caleulation is connected
on 26 benchmark capacitics and it performs betier thah ABC.

4.3 Memetic Search in Artificial Bee CoIo;zy Algorithm

In Memetic Search, new arrangements are ereated around the best arrangement and
it improves the abuse ability of ABC. Tt is built up as an adjusted ABC calculation
through examinations of more than 20 test issues of various complexities and four
understood building advancement issues [14]. To adjust among assorted variety and
combined capacity of the ABC, another neighbarhood inguiry stage is integrated with
the fundamentzl ABC to misuse the hunt space recognized by the best individual in
the swarm. In the proposed stage, ABC fills in as a nearby hunt calculation where the
progression estimate that is required to refresh the best arrangement is constrained
by the Golden Section Search approach.

In 2014, another improved Memetic Search in artificial bee colony caleulation
is master presented by Kumar et al. [15-17). In this, both utilized honeybee stage
and spectator honeybee stage are improved with the assistance of a nearby hunt
procedure invigorated by memetic calculation [15). It is tried with more than I3
unbiased benchmark elements of various complexities and two genvine word issues
are likewise considered to demonstrate the proposed calculations with predominance
over unique ABC calculation and its ongoing variations.

5 Applications of ABC Algorithm
5.1 Traveling Salesmen Problem

Traveling Salesman Problem (TSP) has a place with the class of NP-Complete prob-
lems. ABC discovers preferred arrangement over GA and other ABC is broadly
utilized for optimization [18, 19].
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5.2 Chart Shading _ :

Chart shading has been finished utilizing artificial bee colony (ABC) optimiza-
tion algorithm. In Graph shading, no two neighbering edges have the same shad-
ing. This is illuminated by utilizing ABC with preferable outcome over the other
algerithms [18).

5.3 Bioinformatics Application

In the field of Bioinformatics, ABC enhances the DNA sequencing problem with a
better outcome when contrasted with different algorithms [18].

5.4 Image Processing Applications

ABC has ils application to image processing. A Tew troublesome problems exist
in example acknowledgment and image processing research territories, ABC opi-
mization works better and upgrades the example acknowledgment problem, so it is
broadly utilized for image processing [18].

5.5 Benchmarking Optimization

Various capacilies exist which can be enhanced utilizing the ABC algorithm [18].

5.6 Clustering

Clustering implies parceling a given arrangement of information into gatherings or
¢lass. Information clustering is utilized in different ficlds like information mining,
Al design acknowledgment, and so on. It is additionally connected in a vast assort-
ment of applications, for example, image division, articles and character acknowl-
edgment, and report recovery [19]. There are different strategies which are utilized
in information clustering like various leveled clustering, segment-based clustering,
thickness-based clustering, and artificial knowledge based clustering,

o Cerfified Tree Copy

: ; Jagan Naygy ey
L i




Innovative Review on Artificial Bec Colony Algorithm ... 1m

One prominent class of clustering strategy is the inside-based clustening, i.e., K-
implies. K-implies algorithm is utilized in clustering because of its straightforward-
ness and fast clustering in the vast informational index yet it has two burdens: (i)
rclinnce on beginning state and (ii) convergence to neighborhood optima and world-
wide optima arrangements of expansive problems cannot be found with a sensible
measure of caleulation exertion. To defeat the neighborhood ideal problem, heaps of
concentrates are done on information clustering and it is found that bumblebees are
the best contrast with other amangements. ;

6 Experimental Results

We have taken 10 real-world problems and applied criginal ABC, Best-so-far ABC,
Gbest ABC algorithm, and Memetic Search on them,

The resultincludes Mean Function Values (MFV), Standard Deviation (SD), Error,
Total Mean Fanction Evaluation, and also Success Rate (SR) (Table 1).

Table1 Result comparison

Test problem Algorithm | MFV 5D Error Total mean SR
function
cvaluation

Parabola ABC 8.17E-06 | 2.02E~06 | 8.17B~06 | 20409 100
BSFABC | 7.49E—06 | 2.15E-06 | 749E—06 | 30063 100

Gbest 8.11E—~06 | 1.81E~06 | 8.11E~06 | 143475 100

Memetic | 9.30E—06 | 8.57E-07 | 9.30E~06 | 2012078 100

Salomon ABC 9.56E-01 | 6.25E—02 255E-01 | 1490714 68
BSFABC | 953E-01 | 658602 | 953E—01 | 1847478 | 74

Ghest 9.32E-01 | 338602 | 9.32E—01 | 7592234 03

Memetic 2.26E-01 | 291E~02 | 9.26E~01 2448513 100

Gricwank ABC 1.54E-04 | 1.03E—03 | 1.54E—03 | Si61372 | 98
BSFABC | 5.55E-06 | 3.07E-06 | 5.556-06 | 63511.08 100

Gbest 6.29E-06 | 267E-06 | 629E-06 | 31367.86 100

Memetic | 7.96E-0% | 278E~03 | 796E-04 | 6979156 | 92

Rosenbrock | ABC 1.69E+00 | 3.73E+00 | 1.69E+00 | 175170 27
BSFABC | 1.75E+00 | 290E+00 | I75E+00 | 193968 17

Gbest 6.12E400 | 1.03E+01 [ G.I2E+00 | 186061.2 18

Memetic L6SE+D] | IL7IEH0] | L.GSE+Q1 99796.42 3

{continued)
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Table 1l (continucd)
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Test problem | Algorithn | MFV SD , Error Total mean SR
s function
o evaluation
Rastrigin ARC 5.00E-06 | 3.14E-06 | 5.00E-06 | 49223 100
BSFABC | 4.36E-06 | 3.21E-06 | 436E—06 | 1217405 100
Ghest 6.15E~06 | 280E-06 | 6.15E—06 | 339735 100
Memetic 4.82E-01 | 5.71E-01 | 4.82E-01 | 9832046 18
Ackley ABC 8.30E-06 | |.74E--06 | 830E—06 | 491405 100
BSFARC 8.27E—06 | L.53E-06 | 827E~06 12675 100
Gbest 8.75E~06 | L40E-06 | 8.75E—06 | 304975 100
Memetic 2.97E-05 | 1.67E-05 | 297E-05 | 100003.6 5
Alpine ABC B.41E=06 | .07TE—06 | BAIE-06 | 76104 100
BSFABC TASE~06 | 246E~06 | T45E-06 | 1450725 499
Ghest 8.23E-06 | 1.99E-06 | B.23E—06 | 5941752 100
Memetic 6.89E~03 | 4.27E-03 | 6,80E—03 | 100048 0
Inverted ABC ~B9BE+W | L27E-01 | 2.10E—02 | 76166.66 96
:3::::’0:'“"" BSFABC | —8.89E+00 | 2.90E~01 | 1.09E—01 | 121795 85
Ghest =9.00E+00 | 2.20E~06 | 6.83E=06 | 4544643 100
Memetic | —8.82E+00 | 3.55E-01 | L31E=01 72080.52 65
Exponential ABC =1.00E+00 | 2.62E—-06 | 7.26E-06 16957 100
BSFABC | —LOOE4+D0 | 2.17E-06 | 7.63E=06 18737 100
Gbest —~1LO0E+0) | 1.53B-06 | 827E-06 | 117285 100
Memetic —LOJE+0) | 6.00E--07 | 9.35E-06 9455.38 100
Zakharav ABC 9.7TIE+01 | 1.52E+01 | 9.73E+01 | 200000 ]
BSFABC 849E+01 | 1.22E+01 | 849E+D1 | 200000 0
Gbest 9.73E401 | 1.89E+Q1 | 9.73E+01 | 200000 0
Memetic 1.O1E-02 | §.54E-03 | I.01E-02 | §7293.8 86
Comparison of Success Rates in Different Functions
See Figs. 1,2, and 3. ,
Comparisen of Mean Error in different Functions
See Figs. 4 and 5.
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Fig. 1 Comparison of success rate for Parabola, Solomon, and Griewank
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Fig. 2 Comparison af success ratz for Ackley, Alpine, ICWFE, and Exponential function

From the above result experiments, it is clear that the performance of these algo-
rithms changes according to the test problems. The result of Mean Function Values
(MFV), Standard Deviation (SD), Error, Total Mean Function Evaluation, and Sue-
ccss Rate (SR) are different for the test problems.

ABC algorithm performs best for some problems. Similarly, BSFABC, Gbest,
and Memetic Scarch perform best for different problems.
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Fig.3 Comparison of success rate for Rastrigin and Zakharav's function
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Fig. 4 Comparison of mean emmor for Parabofn and Exponentizl function

7 Conclusion

This paper reviews the various concepts of the ABC algorithm and the variants which
are created on the basis of the concept of the ABC algorithm, and also highlights the
applications in which the ABC algorithm can be applied, This paper also describes
the comparison between the ABC algorithm, BSFABC, Gbest, and Memetic Search,
These algorithms perform differenuly for different problems.
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Fig.5 Comparison of mean error for Rosenbrock and Zakharav's function
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, Abstract:
Article Info : The significance of environmental education is self-
evident. It is an education that teaches humans how to live,
Article History It shows the path that is the path of balance and
Received :28 - 09 - 2020 coordination between man's development journey and
(3 Revised :02-10-2020 nature's ecosystem. It guarantees life to future generations
Accepted : 10 - 10 - 2020 and teaches us to live alongside the geography of nature

and the history of man. The importance of environmental
education has been accepted worldwide. The whole, world
is worried about the terrible forest destruction,
uncontrolled pollution, indiscriminate exploitation of
resources, silly ‘blind race of nuclear scriptures and rude
manipulation of nature in the name of industrial
advancement, not only mankind, but the entire living
world. Will make you stand on the verge of destruction,
There are many author wants to get consistent and
sufficient textual content at every point, mneither
unnecessary detail nor under appreciation, He is looking
for material that can give him a true vision of the
environment. This is a humble attempt in the presented
book. books about the environment; But most are such that
(-.) half-incomplete points have been taken or some points are

overemphasized by neglecting other points. Instead of
tying the author to an idea, all ends of the idea are kept
open; So that the reader can reflect on the subject problem
from his own perspective. This book will prove useful for
the scholars of the courses as well as general readers
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1. To make children, youth and adults knowledge of natural resources and natural

5.
6.
7.

environment.

Krowledge of the consequences of exploiting natural resources and polluting the natural
environment,

Knowledge of natural resources exploitation and reasons for poliuting the natural
cavironment

To take measures to protect them from exploitation of natural resources and pollution of
the natural environment and to induce them to comply.

To develop an attitude towards natural imbalance and pollution prevention.
To develop an attitude towards cleanliness in them,

To develop the attitude of public interest in them.

The main objectives of environmental education can be written in a forward-looking

manner,

Environmental education curriculum N

: —
2| «Environmental awareness
' .‘: J
'2 { *Aptitude towards environment —

. J
%) +SKill for environmental improvement —

- )

¢%] +Knowledge of environment — j

v ¢ *Participation in Environmental Reform j

*Environmental Assessmentz== H j
. .’ : AMA/ P

((g ( f{’ :/ ‘F;‘!\ - Cerlified True Copy

- n - - - - L]
Scholars, especially academics, are not unanimous on the curriculum of environmental education,

but the main elements in the general curriculum designed so far in the country and abroad are the
following.
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environmental education,

(1) The nature of environmental education should be such that the students should be aware

of the environment, -

(2) Envi;‘onmental education should be such that human beings realize that they themselves
are a part of nature,

(3) Environmental education shouid be such that citizens afe aware of national policy, rules
and laws related to environment.

(4) Different courses should be made for different levels of education, at the primary level
only the knowledge of the local environment should be made, at the secondary level, the
relatmnsh:p between environment and human beings should be explained and at the

| hjgher level special knowledge and training related to the environment should be given,
Scope of environment education

= tnecessny of
~envi ronmental
evelopment educanon

_w;fﬂf—'-""d
” eal life
situation

R- -2y

' ) ) ) i Jagan Naln Li.b==7T5ipor
Importance and necessity of environmental education N

Today, due to the increasing phase of science, industrial and increasing population, natural
resources are being exploited all over the world, ecological imbalance is increasing and natural
pollution is increasing. While government rules and laws are being enacted to prevent this, on the
other hand, environmental education is being taken to make people aware of it. The truth is that

not all works are possible with govemment rules and laws for that public awareness is also

2 03 I Responsibility of contents of this paper rests upon the authors and not upon the Editor &
Publisher.
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Providing environment education of different levels of education

[ . Knowledge of
=1 Primary education envirnment
Secondary ! Understanding
N education envirnment
~1 Higher education ~={ Skills envimment
u : | Solving problem of
College education envimment

Benefits of Environmental Education

preserve it,

Whether we bring nature into the classroom, /R il éﬁt;z utside to leam. Environmental
education has many benefits. Some of them are [isT5, b"g’%‘\ ‘“\ : ‘

L. Imagination and excitement grow
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Methods of environmental education

development, destruction of natural environment with human life,
need to make the child aware of the present and the future for en

being aware himself, it will have to be told how clean the vater of

In today's education, there is g
vironmental protection and by

all the rivers of the world was,
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EDM machining of die steel EN8 and testing of surface roughness
with varying parameters
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® Department of Engineering & Technology, Jagannoth University falpur. Rajasthan 303901, Indig
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ARTICLE INFO ABSTRACT
icle hlstory: EN 8 belengs to BS 970 standard and is an unalloyed medium carbon steel used for where some better
celved 29 April 2020 then normal mild steel which is having carbon ranges from 0.3 to 0.6%. The surface roughness of dic while
ig;‘;:‘; ’;‘;’;;’1;’;’;;;’“9 hMay 2020 machining on EDM machine depends upon the working parameters of the machine. These working
Avallable online 0% parameters will give fine, super fine and coarse roughness surface on the work piece. The main method-
ology consists of gauging of these parameters and analyzing the surface roughness, For this the experi-
Keywords: ment has conducted on EDM machine and the surface roughness will be measured and analyzed.
EDM Concept of single variable at a time approach at a time will be used to find out the effect of input param-
Surface roughness eters on the Surface Roughness. A series of experiments would be conducted to study the effects of var-
Alloy steo) fous machining parameters of EDM. In each experiment. one input variable would be varied while
Die keeping all other input parameter at fixed value, Studies will be undertaken to observe the effect of
Sinker EDM selected parameters viz: discharge current, T-ON pulse on time, T-OFF pulse off time, wire feed, serve
EN-§ . voltage, MRR and Surface Roughness.

© 2020 Elsevier Ltd. All rights reserved,
Selection and peer-review under responsibllity of the scientific committee of the 2nd International Con-
ference on Advances in Mechanical Engineering and Nanotechnology.

1. Intraduction

The also known as spark machining, spark eroding. burning, die
sinking, wire burning or wire erosion, is a manufacturing process
@‘mreby a desired shape is obtained by using electricat discharges
eparks). Material is removed from the work picce by a series of
rapidly recurring current discharges between two electrodes, sep-
arated by a dielectric liquid and subject to an electric voltage. One
of the electrodes is called the tool-electrode, or simply the “tool” or
“electrode,” while the other is called the work piece-alectrode, or
“work piece.” The process depends upon the tool and waork piece
not making actual contact. The EDM pracess is most widely used
by the meld-making, toel, and dies industries, but is becoming a
common method of making prototype and production parts, espe-
cially in the aerospace, automobile and electronics industries in
which production quantities are relatively low. In low cost dies
which are useful for making general components like plastic but-
tons and small clips the die need to be tested and can not be of

* Corresponding author.
E-mall address: anuragjoshi@jaiper.manipal.edu (A Joshil

Selection and peer-review under responsibility of the sclentific com:

o,
hieps:fdol.orgf1 0.1015/.matpr.2020.05.277 SN L \
2214-7853/© 2020 Elsevier Ltd, All rights roserved. ST AR

tie 61 the 2ndInie n},
-- l,‘. .

plain carbon steel. Experimental work done to enhance the surface
hardness and wear resistant of plain EN8 steel by flame hardening
and to check how it behaves on Electrical discharge machining
(EDM). The die sinking method of machining give performance
on various process parameters such as discharge current, pulse
on time, pulse off time, wire feed, servo voltage and MRR. Accord-
ing to these parameters the machining quality need to be assessed.
The fine, super fine finishing and coarse roughness are end result of
variation of these machining parameters [1-3).

2, Objective

The main objective of this work is to find a way for machining of
work piece through EDM with optimum surface finish. There are
many parameters in EDM die sinking that can be considered. Three
level process parameter such as voltage (V). T-On pulse on time
(ps). T-OfF pulse OFF time (ps} and peak current (A) with two level
of factor (High) and (Low) considered for this study. By controlling
the chosen processes parameters the required surface roughness

== 7-Will be derive and the fina! result will be evaluate in order to get
lr_:\ U AN
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Fig. 3. Copper Electrode of EDM Machine,

Table 1

The chemical composition of ENS and EN24 alloy stee],
l‘.‘.l.( 1 CarbonX Sillvon X ManganeseX Sulphur¥ Phosphorusx
ENB 0.36-0.44 0.1-0.4 0.6-0.1 0.03 max 0.05 max

Table 2 « To evaluate and compare the quality of the surface roughness

Dimensions of the copper electrode. id be produced from the EDM machining EN-8 togl

po— el .
:“:lllmf:' Of electrode 50 mm . o*ﬁir:dgfgn ant parameter and optimum value of surfaces
ool leng 24mm rofighings the surfaces quality evaluation,
Too! breadth = fé}i.g;{: I% he surfaces quality evaluation -
Tool width 7mm o w fia
Diameter of base eylinder 1267 mm i Cerfified True Cop
» r-‘ : ) ’.. : .
of raw material -dagan NainL.... . &7 Jaipur
e most significant machining parameter that influences fine sur- The workpiece materials which we have used in this research is
ies roughness (sce Figs. 1-3 and Tables 1 and 2), EN-8. EN-8 is a medium strength steel that is suitable where good

ali-round performance is required, Achieving a fine finish is more
» To produce a die of EN-8 tool steel by the precess of die sinking  difficult in the case of EN-8 because the material tends to ‘rip",

EDM machine, especially evident during fine pitch dry screw cutting. The objec-
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Fig. 4. Copper electrode adjusted in a Die sinking EDM machine.

tive of using this materials is because of the reason that the used
material have good strength and we could define the parameters
for other high strength material too (see Figs. 4 and 5).
The difference being the compesition of Manganese, Sulphur
Qd phosphorus in both the materials is the main reason for seme
of the difference in their properties. This variance in properties
would let use determine the best way for optimizing the surface
finish for different type of materials (see Table 3}

3.2. Preparation of samples

The initial samples of EN8 alloy steel are not fit for EDM
machining. The mechanical process that took place to produce
the final workpiece ready for EDM machining is as follows.

« Cutting a required amount of piece from the initial sample with
a hex saw producing a sample with fixed dimensions and
allowance.

« Hardening and oxidizing the material by heating it in a Hearth
furnace with the use of coke, wood coal to 1073 K.

« Turning operation is applied upon the sample piece after

« Surface grinding and cylindrical grinding operations are per-
formed and a smooth finished workpiece is obtained which
could be then used for machining [4-6).

‘The dimension of final workpiece has a Diameter of 32"9%5mm
and the length is 25" %% mm.

3.3. Preparation of tool

The took that we have used in this research is made of copper.
The base is of cylindrical one and the front end of the tool has a
rectangular face. Copper and copper alloys have better EDM wear
resistance than brass. We use the copper electrode as it would give
a fine finish as compared to electrode of other materials 7.8],

3.4. Final testing

The size and dimensional accuracy of the die and the hole pro-
duced in the die of EN8 alloy steel are observed and analyzed by
metrological operations. The surface roughness testing would be

hardening. done in two ways for higher precision of the result {9.10). One
would be the manual inspection and calculation and other would
be the spectroscopy method which would give us a high quality
high precision result. After machining a surface roughness tester
O'fahl'_!3 ) MITUTOYO ) 210 series is used to obtain Ra. Rb and Rz values.
Specifications of SZNC-EDM. MER is calculated by the ratio of metal removed in single spark
SRMp.  Deseription Unit 5-50-6040 vs cycle time [11-13].
1 Work Tank Dimensions MM 800 x 600 x 400
2 Table Size MM 600 X 400
3 X-Axis Travel With Ball Scew. MM 325
4 ¥-Axis Trave! With Ball Screw. MM 225 Table 5 "
5 7-Axis Travel With Ball Screw. MM 250 Surface Roughness Observation
6 Table assembly construction MM With LM Guides =5 -
7 Maximum Job Height MM 250 Slot No. Ra (um) (pm) (pm)
8 Maximum Job Weight KG 800 9.790 12.188 50.906
9 Day Light MM 600 7.069 13672 68.505
10 No. OF Filters NO 3 5.785 7.069 30.795
n Diclectric tank capacity LITRES 400
. -
Cerlified True Copy
Table 4 . [ ofrony
Parameters Set. : Jagan Naij) ..o
Slot No. T-ON {Pulse on time in seconds) T-OFF (Pulsc Off time in seconds} Current (A} Voltage (V) o "l‘?’rr‘i‘c'}f e
1 10 20 10 45 1 min and 505
2 15 15 20 45 1 min and 37s
3 15 30 20 45 585
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Tahle &

EWR v/s MRR EWR - Flectrode Wear Rate MRR - Metal Removal Rate.
EWR 39 35 4.7 315 4.1 5.9 14 57 5.8 7.2 129 116 109 138 10.2
MRR 14.00 1453 14,608 15.66 16.16 17.50 18.26 18.56 18.87 19.56 2096 2337 26.42 2859 2903

MRR
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4. Implementation
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Fig. 5. Relation between EWR and MRR.

4.1. Tools required

« EDM Machine and its accessories

» Specimen

« Surface Roughness Tester MITUTOYO S 210
» Work piece material of EN-8

« Copper electrode

4.2. Parameters set
See Table 4
4.3. Surface Roughness Observation

Sag Tables 5 and 6, Fig. 5.

5. Results and conclusion

A study of the surface integrity of EN-8 tool stee] workpiece in
dic sinking EDM is presented in this paper. Die sink EDM was con-
ducted on a SAVITA 5-50-6040, 7*7*50 mm copper piece as the
electrode in distilled water as dielectric Muid. The EDM Machining
has low MRR but it has its own implication with parameters. The
low MRR machining always needed to set output of good surface
finishing and low surface roughness. The experiment conducted
in varying operational parameters to check the surface roughness
value for EN8 die material. According to the results if T-On {Puise
On time - The duration on which pulse is applied in form of volt-
age) and T-Off (Pulse off time) with values 10-20, 15-15 and 20-
30 with set current and voltage not much varying in pature but
the Rz value is changing drastically. This is not because of material

properties and its observed where the same value 10 process-—-
e ' J_r “ .
B N

".'/ L ..
B l.-’. _'.',. -

parameters the time taken for machining is playing an important
role for machining quality, surface finishing and surface roughness.
According to the data collected it can be concluded that if we are
taking more time for machining on EDM where low MRR is
observed the more time taken more the Rz value and less time
taken for machining less the RZ value. The EWR Electrode wear rate
is in proportion to the MRR for higher values of process
parameters.
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