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ABSTRACT

In the present day scenario, separation of components from air is very much necessary either for medical
or industrial use. Computer aided simulation and analysis pave an excellent way to analyze the working
and performance assessment of components in the air separation units. In the present work, DWSIM is
used to simulate and analyze the performance of distillation column in air separation unit. The effect of
temperature, pressure, and mole fraction with varying stages is analyzed.

Keywords: Cryogenic air separation; Distillation column; DWSIM,;

INTRODUCTION

The approximate composition of air is 78.08% Nitrogen, 20.95 % Oxygen and 0.93% Argon, 0.04% Carbon dioxide.
Nitrogen, oxygen and argon can be separated by Liquefaction followed by Fractional distillation. The general
procedure for production of oxygen is that the air is filtered to remove dust. It is then cooled in stages to 73K at
which temperature, air is liquid. As it is cooled, water vapour condenses and is removed by absorbing filters. Carbon
dioxide is then removed at 194K as it freezes. The oxygen liquefies at 90K, argon at 87K, and nitrogen liquefies at
77K. The liquid oxygen, nitrogen, and argon are then separated by fractional distillation. Rohit and Kanchan [1] have
reconfigured the standard single column air separation unit to replace the auxiliary distillation column so as to
produce pure and impure oxygen as when desired for the purpose. It was also observed that the power consumption
has reduced by 15-25% with the use of reconfigured column. Armin and Masoud [2] have optimized the design and
integrated an air separation unit for cryogenic LNG usage. It was observed that the cold energy recovered can be
used for power generation or freezing of material. It was also observed from their investigation that there was 8.04%
or power requirement reduction which also reduced capital cost. In an air separation unit, transition of product is
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very challenging. Israel et al [3] have devised a dynamic model and used ASPEN dynamic simulation to explore the
validity of the dynamic model. It was shown that the derivative free approach could be successfully applied to
various oxygen production plants to handle transition issues.

Qian et al [4] have adapted self-heat recuperation technology in which the heat extracted from nitrogen gas is
recirculated from top of single distillation column to bottom by exchanging heat with oxygen. It was shown that by
adapting this technology in simulation, the energy requirement was reduced by almost 20%. Hengyang et al [5] have
studied the characteristics of oxygen purity in an air separation process and compared this with argon recovery. A
simulation model was established in HYSYS which incorporates a mixing column to analyze the process
performance parameters such as oxygen recovery, power consumed and argon recovery. It was concluded that the
triple column adaption has proved to reduce power consumption and recovery of oxygen. Quancong et al., [6] have
simulated four configurations for air distillation column for steady state conditions. The exergy analysis revealed
that the amount of oxygen produced varies with process of production. At higher rate of production of oxygen, it
was also observed that the exergy efficiency is as well higher for single column distillation process. The aim of this
paper is to simulate and analyze the performance of distillation column in air separation unit. The effect of
temperature, pressure, and mole fraction with varying stages is studied and analyzed.

MATERIALS & METHODS

The scheme of design in the present work has an intake air at atmospheric pressure. It is considered that air
comprises of nitrogen, oxygen and water vapour. The block diagram for air separation process is presented in Figure
1. Air is compressed to higher pressure using a multi stage compressor and cooled to retain the thermodynamic
properties and removal of water particles and carbon dioxide. The air is passed through the heat exchanger where it
is cooled. The liquid air formed is allowed to pass through the double separation column and secondary heat
exchanger. In the double column rectification system, a pressure of 5 to 6 bar is exerted at bottom column and 1 bar
at top column. Nitrogen has boiling point at 94.2K at 5 bar while oxygen has boiling point at 90.2K. Hence the upper
part of bottom column is condensed by the bottom part of top column constituent. In this regard, the heat exchanger
is coupled to boiler of the upper column and a condenser to the lower column. The energy needed for the separation
of constituents is provided by the multi stage compressor installed at the inlet. This influences the efficiency of the
plant and purity of constituents. Compressed air, as it passes through the absorber, split into two parts. One stream
is allowed into the main exchanger while the other stream passes through the booster exchanger. Air passing
through the booster exchanger is again split into two streams. One stream passes through the booster compressor
and the other stream passes through the turbine booster compressor to get compressed to 64 bar pressure in 6 stages.
Past this, the three streams of air are allowed to pass through heat exchanger and cooled using the streams of liquid
oxygen, and nitrogen. The cooled air then passes through the turbine and fed into the upper part and lower part of
the distillation column. The products from high pressure column, rich nitrogen and rich oxygen are fed into the sub
cooler and JT valve for reflux. The streams from heat exchanger are recycled to achieve maximum purity of
constituents. The separation process of air is simulated in DWSIM and the block diagram is presented in Fig. 1. The
inclusive thermodynamics of physio-chemical properties of air and its constituents can be determined using DWSIM.
Peng-Robinson model is used in the simulation.

RESULTS AND DISCUSSION

The steady state simulation is executed in DWSIM for the analysis of distillation column.

High pressure column

The temperature and pressure variations in high pressure column on the number of stages is presented in Fig. 2. It
can be seen from the figure that the temperature exerted in the high pressure column reduces from bottom to top of
the column. The profile of temperature increases slowly up to stage number 46 and further which increases rapidly.
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It may be due to the boiling effect of the fluid in the distillation column. The pressure in the distillation column
increases almost linearly from top to bottom. For the specified conditions when the compression pressure increases,
the liquid fraction obtained as well increases. Subsequently, the production cost if desired liquid (oxygen or
nitrogen) also increases. The composition variation from top to bottom stage of high pressure column is shown in
Fig. 3. As we move from bottom to top of the column, there is increase in mole fraction of nitrogen. On the other
hand, the mole fraction of oxygen increases from top to bottom of the column.

Low pressure column

The profile of temperature and pressure for different stages in the low pressure distillation column is presented in
Fig. 4. It is observed form the figure that the temperature decreases from bottom to top and also it is observed that
the temperature gradient is high past the stage 43. Whereas the pressure variation shows linear trend all across the
column. The composition profile of low pressure column for mole fraction of components for different stages is
presented in Fig. 5. It can be seen from the figure that the component separation is clear and well established as
compared with the high pressure column. Such that the nitrogen component in high pressure column is only present
without oxygen purity.

CONCLUSION

The simulation analysis of distillation column is executed using DWSIM and the following conclusions can be
drawn: To increase the purity of the given product (oxygen or nitrogen), the gaseous withdrawal of that component
shall be reduced. In high and low pressure column, with increase in number of stages, the temperature profile
gradually increases whereas the pressure profile increases linearly.
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Fig 1: Block diagram of air separation process
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ABSTRACT

Fluoroquinolones are antibacterials that are widely used in many countries, however there are growing
worries about their presence in soil and water. Analytical methods for these medications are continually
needed not only in the pharmaceutical area, but also in other fields such as chemical engineering and
environmental sciences. Quality by Design (QbD) is a concept that ensures the robustness and
adaptability of an analytical method or manufacturing process to any instrument, laboratory, or
application. The major goal was to develop some easy stability indicating analytical procedures for
Levofloxacin, a fluoroquinolone member, in the presence of its acid degradation product. The goal was to
create a Reversed Phase-High Performance Liquid Chromatographic technology that could be used in
any business and simply changed to suit their needs. The RP-HPLC procedures provided here employ a
C18 column with dimensions of 25 cm (length) 0.46 mm (i.d.) and a particle size of 5 m. The first
approach employed a 43:57 ratio of methanol and phosphate buffer (pH 3.0) as the mobile phase, while
the second method used a 15:85 ratio of acetonitrile and 0.1 percent triethylamine (pH 3.0). The analytes
were detected using a PDA detector wavelength of 294nm in both procedures, which were performed at
0.8 ml/min flow. To validate parameters, ICH-recommended validation standards were used, as well as
statistical methodologies such as ANOVA and the creation of a Design Space to assign limiting values for
the essential variables impacting robustness. Two simple and reliable RP—-HPLC techniques were
devised, one of which could be modified for LC-MS compatibility.

Keywords: RP-HPLC, QbD, Critical Attributes, Design Space, LC-MS, Levofloxacin
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INTRODUCTION

Antibacterials belonging to the fluoroquinolone class are commonly used to treat respiratory and urinary tract
infections (FQs). According to the literature, the first quinolone was discovered as a by-product of the synthesis of
chloroquine in the 1960s, and when this chemical was shown to have antibacterial action, it led to the development of
nalidixic acid [1].Despite the passage of time and the introduction of newer members, older medications are still
being utilised to treat a variety of infections [2-6].Quality by Design is a method of incorporating quality into a
product or process from the beginning of the design or planning process. This approach is gaining traction in the
pharmaceutical industry, owing to the fact that analytical techniques developed using QbD principles do not require
redevelopment, revalidation, or reapproval after transfers, as long as the Design Space boundaries are not exceeded.
This saves both time and money [7-11]. There are growing worries about these medications being found in soil and
water as a result of their widespread and indiscriminate usage, stressing the need to find avenues to speed
biodegradation. This highlights the need for novel and easy analytical methods that can be quickly adopted and
implemented in a variety of sectors, including chemical engineering and environmental sciences. We attempted to
develop a common HPLC approach for several fluoroquinolones previously, however the method failed to detect
any degradants (12).Our efforts in developing and verifying two stability-indicating RP-HPLC techniques for the
selected FQ, levofloxacin (LEV), while it is present alongside its acid degradant, LDA, acquired through forced
degradation of LEV, are described in this paper. Figure 1 depicts the chemical structure of LEV.

A review of the literature revealed that there is no straightforward technique for this medicine. The majority of the
described analytical approaches required simultaneous estimate of FQs, which made the method difficult [13-
27].Some used gradient elution and fluorescence, as well as other advanced detection and quantification techniques
[28-45].As a result, it was decided to design basic and quick stability signalling techniques that could be simply
adapted for the bulk of the class. To design the techniques and validate the important parameters, ICH-specified
guidelines and QbD principles were used [46-52].

MATERIALS AND PROCEDURES

Chemicals

Merck's methanol and acetonitrile (HPLC grade) were used. HPLC grade water, orthophosphoric acid and triethyl
amine (HPLC grade of Merck), formic acid, and disodium hydrogen phosphate were all prepared in the lab using the
BioAge Ultra Water Purification system or purchased from Merck (AR grade). Abaris Healthcare Pvt. Ltd,,
Ahmedabad, Gujarat, India, donated the pure medicine. The experiments were carried out at Goa College of
Pharmacy's Central Instrument Laboratory in Panaji, Goa, India.

Instrumentation
The following equipment/instruments were used: a Wensar electronic weighing balance, a Citizen sonicator, a
Labtronics pH metre, a Jasco HPLC with ChromNav software, and a Phenomenex C18 column.

Chromatographic Circumstances

Jasco CO-4061 HPLC system with Autosampler (AS-4050), PDA detector, and built-in degasser was employed.
ChromNav software was utilised in the system .Phenomenex C18 column (25cm length, 0.46cm internal diameter,
and 5 particle size of packing) was chosen after several testing. Varied solvents in various amounts were explored,
with methanol with phosphate buffer and acetonitrile with triethylamine being the two compositions chosen.
Method 1's mobile phase consisted of 43 parts methanol and 57 parts buffer. Dissolving disodium hydrogen
phosphate in water and correcting the pH to 3.0 with orthophosphoric acid yielded phosphate buffer pH 3.0.

Method 2 utilised 15 parts acetonitrile and 85 parts 0.1 percent triethylamine (TEA) adjusted to pH 3.0 with formic
acid as the mobile phase. Prior to use, the mobile phase components were sonicated for 15 minutes and filtered using
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0.45 membrane filters. The flow rate was kept constant at 0.8mL/min for both procedures, and the detector was set to
294nm wavelength. The autosampler employed has a variable loop volume of 0-100L, and 20L was injected in this
approach. Table 1 shows the optimal chromatographic settings for a certain fluoroquinolone.

Development of a Method

Mobile Phase Selection and Preparation

Mobile phases including methanol, acetonitrile, water, and buffers at various pH levels were tested in various
quantities and flow rates[53-55].At flow rates of 0.8mL/min, satisfactory peaks were achieved using the mobile
phases listed in Table 1 and setting the pH to 3.0 using a pH metre. Before being introduced into the system, both
components of the mobile phase were vacuum filtered through 0.45m membrane filters and sonicated for 15 minutes.

Standard Stock Solution Preparation

Depending on the procedure, the standard solutions of the medicines were produced in methanol/acetonitrile. To
make standard stock solutions of 1000 g/mL of each medication, a quantity of 25 mg of each drug was weighed and
dissolved in methanol/acetonitrile in 25mL volumetric flasks. To produce the appropriate concentrations of each
medication, the standard stock solutions were further diluted with methanol/acetonitrile.

Calibration Curve Preparation

Each drug's standard stock solution was transferred to a 10 mL volumetric flask and diluted to the desired
concentration using methanol/acetonitrile. Aliquots were taken in such a way that the final concentrations were
within the acceptable limit. Using optimal circumstances, three injections of 20 L of each concentration were
examined. The average or mean of three readings was used to record each reading or peak area. For each medication,
calibration curves were created by graphing peak areas recorded for each concentration on the y-axis and the drug
concentration on the x-axis. For each drug's calibration curve, the coefficient of determination (R2) was computed.

Experiments on Forced Degradation

Stock solutions of the medication LEV were produced in methanol/acetonitrile at a concentration of 1000 g/mL (1
mg/mL).2mL aliquots were collected from the stock and used to make a 10mL volume of 5N HCI. For 6 hours, these
acidic solutions were placed in a water bath at 65°C.The deteriorated solutions were then neutralised and diluted
with water to make up to 25mL.From these damaged samples, 1mL was taken and built up to 10mL with
methanol/acetonitrile to inject as a sample[56-61].

Validation of the Method

The method was validated using ICH guidelines, which included evaluating factors like accuracy, precision,
linearity, robustness, ruggedness, detection, and quantification limits[62-71].When evaluating the results, acceptable
limits for Relative Standard Deviation were set at less than 2%. (RSD).ANOVA was also utilised to prove the
precision and robustness of the approach statistically.

Perfection

For each of the medications, the precision of the devised approach was confirmed. Actual investigation of six
replicate injections of a standard concentration of each medication yielded the peak areas [72].The RSD was used to
assess the method's precision in terms of intra- and inter-day fluctuation in the peak areas. ANOVA was also used to
establish the method's precision.
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Precision

For each of the drugs, the method's accuracy was tested by spiking a known concentration of each drug at three
different concentration levels, namely 80%, 100%, and 1200%, and then comparing the difference between the
expected/ theoretical value and the concentration actually determined by the method [73-75].

Linearity

For the medication LEV, stock solutions of 1000 g/mL in methanol/acetonitrile were produced. Working standard
solutions in the appropriate range were generated from these stocks and injected into the HPLC apparatus. Each
medicine has been shown to be linear in the specified range. The calibration graph (obtained by plotting the drug's
peak regions versus its concentration) was made using replicate analyses at all concentration levels, and the linearity
of the connection was determined using the Microsoft Excel® application.

Designing Critical Attributes with Robustness and a QbD Approach

Variation in crucial parameters, such as flow rate, pH, and fraction of mobile phase components, was used to confirm
the robustness of the devised technique for chosen fluoroquinolones. ANOVA was used to verify robustness
statistically [73,74,76].

Limits of Detection and Quantification

The linearity curve was used to calculate the limit of detection (LOD) and limit of quantification (LOQ).These values
were calculated using the following formulas: LOD=3.3/s

LOQ=10/s, where s is the slope of the calibration curve and is the standard deviation of the y-intercept of the
regression line.

LEV Calibration Curve
Table 3 shows the correlation coefficients (R2) and linearity equations for each of the methodologies under
discussion.

Validation of the Method
The procedure was verified and applied to commercially available formulations.

Determining Critical Attributes and Their Scope
The important attributes determining the approach's effectiveness were identified and used to build a method that is
both resilient and easy to transfer. These factors were then tested over a variety of ranges, as shown in Table 5.

The Use of ANOVA in the Design of Design Space

It was discovered that the approaches were both robust when using ANOVA as a statistical analysis tool. As shown
in Table 6, this exercise also resulted in the creation of a Design Space for each essential variable The f-ratio
demonstrates that there is no substantial difference in efficiency between the two methods in the event of any
planned or unintentional alteration in any of the important parameters within the Design Space.

DISCUSSION

The new RP-HPLC techniques for the drug LEV in the presence of its acid degradant were developed and verified
according to ICH guidelines in the study reported. It was demonstrated that any alteration within the examined
Design Space had no effect on the validity and effectiveness of approaches using ANOVA as a form of statistical
analysis for validating robustness. We accept the null hypothesis that there is no significant difference in the
outcomes within this range because the result was not significant at p 0.05, indicating that modifications within the
Design Space do not require revalidation of the method.
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CONCLUSION

The developed RP-HPLC methods were proven to be suitable for analysing the fluoroquinolone LEV in both bulk
and marketed forms such as tablets. Simple, rapid, sensitive, inexpensive, dependable, and precise procedures were
discovered. Method 2 can also be altered for use with LC-MS. Simultaneously, a Design Space was constructed,
which defined limitations for essential attributes determining robustness. Variations in parameters inside the Design
Space have no effect on the method's performance, allowing it to be easily transferred without additional effort or
expense. Both of these approaches can be used to estimate LEV in the presence of its acid breakdown product,
whether in bulk or in medicinal dosage forms. Method 2 using acetonitrile is also compatible with LC-MS, which is a
benefit over Method 1.
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Table 1: Chromatographic Conditions That Have Been Optimized

Parameters Method 1 Method 2

Stationary phase | C18 (250 mmx4.6 mm, 5 um) C18 (250 mmx4.6 mm, 5 um)

(column)

Mobile phase Methanol: 20mM phosphate buffer, pH 3.0 with | ACN: 0.1% TEA, pH 3.0 with
Orthophosphoric acid Formic acid

Ratio (v/v) 4357 15:85

Flow rate (mL/min) 08 0.8

Run time (min) 8.0 10.0
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Injection Volume (uL) | 20 20

Detection Wavelength | 294 294

(nm)

Table 2: Shows The Methods Used To Determine The Efficiency Of A System.

SrNo Parameters Acce.pta.nce Method 1 Method 2
Criteria LEV LDA LEV LDA

1 Plates of theorem >1000 4517 4190 7642 7594
2 a restraining element <2 1.296 1.362 1243 1.522
3 RSD in the area <2% 0.528 0.616 1.861 1.155
4 Retention Time RSD <1% 0.488 0.356 0.255 0.093
5 Between-peak resolution >2 2.169 12.000

Table 3: Shows the Correlation Coefficients (R2) and Linearity Equations for Each of the Methodologies under

Discussion.
Sr.No. Drug R? Linearity equation
1 Method 1 0.999 y = 121479x + 6584.9
2 Method 2 0.999 y =21142x — 49348

Table 4 : Summarises The Findings.

Parameter Method 1 | Method 2
Linearity range(pg/mL) 30-210 10-120
LOD(ug/mL) 5.92 1.29
LOQ(ug/mL) 19.75 429
Precision Complies | Complies
Assay (Limits 90-110%) * | 98.71% 98.71%
Accuracy 95-101% | 100-101%
Robustness** Complies | Complies

Table 5: Critical Attributes And Ranges Analyzed.

Sr.No. Method 1 Method 2
Critical Attribute Value Range Critical Attribute Value Range
1 % of Methanol 43% 41-45% % of Acetonitrile 15% 13-17%
2 pH of Buffer 3.0 2.8-3.2 pH of Buffer 3.0 2.8-3.2
3 Flow Rate (mL/min) 08 0.6-1.0 Flow Rate (mL/min) 0.8 0.6-1.0

Table 6 : The Approaches Were Both Robust When Using ANOVA As A Statistical Analysis Tool

Mean . -
- . f
Method CA N Conc F Critical F-value (0.05 significance
obtained level)
(ng/mL)
1 % of Methanol | 9 59.984 2278
(using concentration 60 pH of Buffer 9 59.911 2.182 5.14
ug/mL) Flow Rate 9 59.696 1915
0,
) ot o| 24836 0529
in ncentration 25 Acetonitrile 5.14
(using co jfnL)a 10 pHofBuffer | 9 | 24841 0.788 '
He FlowRate | 9| 24873 0383
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Figure 1. shows the LEV's structure.
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Fig. 2. Representative LEV and Acid Degradant LDA chromatograms obtained using (a) Method 1 and (b) Method
25.
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ABSTRACT

This paper deals with the concept of commercial surrogacy. Surrogacy is an arrangement to use the
assisted reproductive techniques involving third person and this arrangement results in many legal,
medical, moral and financial problems left for courts to resolve. Most of the issues relate to the contracts
arising out of surrogacy and paying money to the surrogate for her services. There are thousands of the
potential parents across the world with both the desire and the wherewithal to hire another woman to
bear the children. India is marked as Global Hub in relation to commercial surrogacy. India is diverse
and heterogeneous nation. Female infanticide, domestic violence, dowry deaths, honour killings and
many other social evils show the position of women in the society. Surrogacy holds most attraction for
the poorest women in India and though surrogates do tend to be of lower-income classes. Official
statistics of who actually constitute surrogate mothers, however, are currently not available. Surrogacy in
India expanded enough to meet economies of scale which leads to fertility business employing the
services of thousands, even millions of women. Before commercial surrogacy was banned in India, it was
a popular destination for surrogacy. The economic scale of surrogacy in India is unknown, but study
backed by the United Nations in July 2012 estimated the business at more than $400 million a year, with
over 3,000 fertility clinics across India.

Keywords: Commercialsurrogacy, poverty, surrogate mother

Global affairs in present time includefertility traveland childbearing. Scientific and technological development
provides more and new ways to conceive beyond the limits of the body as well as national and cultural boundaries.
India, a “global hub” of commercial gestational surrogacy, boasts more than two hundred fifty IVF (in vitro
fertilisation) clinics and several agencies dedicated to commercial surrogacy, and the Indian Council for Medical
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Research projects that profits will reach nearly Six billion dollars in the next few years (Deomampo 2013). The
medical infrastructure in India attracts the clients from North America, Australia, Europe, Bangladesh, Pakistan and
African Countries as well as clients from within India where ART (Assisted Reproductive Technology)infrastructure
is underdeveloped. All the way, from far places infertile couple or intended parents seeking child through surrogacy
travel to India due to availability of advance medical facilities and experienced IVF practitioners that are either
unavailable or unaffordable in their own country.Many people imagined India as a place of origin of family,
particularly highlighting the state of Punjab in India, district Jalandhar has emerged as the Asia’s biggest Medicare
hub with over 800 super speciality, multi-speciality centres, nursing homes and clinics. The Indian clinics charges
$10000 and $28000 for the complete package of surrogacy. It becomes to be one third price of procedure followed in
U.K. The surrogacy in India is low cost and laws were flexible before the passing of legislation to regulate the
surrogacy. People relied upon the medical infrastructure of India for the journey of building a family through
surrogacy.

Concept of Surrogacy can be traced back to Biblical times. In mid 1970s concept was developed with an
advertisement and in the 1980s, surrogacy became a prominent practice. In 1986, first gestational surrogacy
arrangement was done successfully. The Etymology for ‘Surrogate’ comes from Latin word Surrogatus, which is past
participle of Surrogare or subrogare, which means to substitute. A combination of two words i.e. Sub which means
in place of and rogare means to ask. The surrogate mother is one who gives away the child born to her to the
intended parents. Surrogacy is a type of fertility treatment, which includes in vitro fertilization (IVF), helpful to made
motherhood as well as fatherhood possible for women with infertility, gay couples and single man etc.

Surrogacy is a kind of technique, which helps intended parents to form their families with the help of assisted
reproduction when they are unable to produce a natural born baby by themself. It is a long and complex
phenomenon, which starts with searching and finding a womb for the child, goes through an arrangement, which
includes social, medical and legal process. In general, Surrogacy means ‘Rent a Womb’ where a woman called
Surrogate Mother agrees to give birth to a child for intended parents. Surrogacy is a complicated legal and medical
process. Surrogacy is not same for all. It has different methods and types, which helps one to choose the best way of
surrogacy.

Traditional Surrogacy is a method of surrogacy also known as artificial insemination surrogacy, partial, natural, or
straight surrogacy. In this method, egg of surrogate mother and sperm of intended parent or donor is used.
Insemination of the surrogate can occur naturally or through artificial insemination. Child is not genetically related
to intended parents, but if sperm of intended father is used in the process then the child is genetically related to
intended father and surrogate mother. Gestational Surrogacy is a method of surrogacy is also known as in vitro
fertilization surrogacy, host or full surrogacy. In this method, an embryo is created, using intended father’s sperm
and intended mother’s egg, by in vitro fertilization and implanted in surrogate mother. The resulting child is
genetically related to the intended parents. If the donor sperm or donor eggs are used to create the embryo, the child
is not genetically related to intended parents or surrogate mother in either way of gestational surrogacy.

Altruistic Surrogacy is a type of surrogacy in which a surrogate is provided with medical expenses or finances
related to pregnancy. No additional compensation is given to surrogate. In these types of surrogacy arrangements
mostly relatives helps the infertile couple to create their family. Commercial Surrogacy is one where the intended
couple do not want involvement of relative; they may go for this type of surrogacy arrangement. In commercial
surrogacy the womb is taken on rent and all the expenses incurred out of this arrangement is given to surrogate
along with some compensation or the payment of the services given by her until the delivery of the baby.

In earlier times, the only way to produce child from surrogate mother is to have sexual relation with the intended
father. However, Al (Artificial Insemination) made it possible to impregnate a surrogate without having physical
contact. In economic terms, commercial Al increased the demand and supply of surrogate mother, increasing sperm
banks and so on. Commercial potential for surrogacy first recognized by Noel Keane, by acting as a broker he placed
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advertisements in Michigan papers offering surrogates a fee for surrogacy. Keane was successful in launching a
market for the supply of mothers. However, under Michigan law commercial surrogacy was illegal. Therefore,
Keane shifted to Altruistic model, offering surrogates the chance to give the gift of life. By the early 1980s, brokers
had produced a handful of high profile babies: 100 by 1983, roughly 500 by 1987 (Spar, 2005).

Surrogacy continued and with new scientific development new technology emerged with IVF (in-vitro fertilisation).
The first test tube baby “Louise Brown” made it famous in 1978. Initially IVF was used almost exclusively within the
bonds of marriage (Spar 2005). United States, UK, and Australia approved IVF for the treatment of infertility with
some restrictions.by the 1985; IVF was a commonly employed practice. The beauty of IVF was that it allowed some
infertile women to by-pass the physical blockage that prevented pregnancy (Spar 2005). IVF splits the genetic mother
from the surrogate mother; surrogate mother become pregnant with other woman’s eggs and gives birth to
genetically unrelated child. Commercially IVF was raising and many stories of egg sales or donation were on air. By
1998, the program’s director reported that he was receiving 50 to 100 calls a week from potential donors and now
had 500 donors on file (spar 2005). In economic terms, increased supply increased both price and demand. In 1999,
an infamous ad in vy League newspaper offered $50,000 for the right kind of egg (Spar 2005). Women were willing
to serve as Gestational Carriers, to provide eggs without womb attached and many infertile couples were interested
in surrogacy arrangement with the advent of IVF. Legally and commercially, the market for surrogates becomes
stable. The price of eggs raisedday-by-day giving relief to poverty of women.

Women in the world are deprived of the equal status and opportunities resulting in their low growth in the society.
In the developing countries, women are burdened with many inequalities. In India situation is worse due to
patriarchy and high traditional value system. The well-being of the nation is related to the well-being of the women
to fully utilize the women’s potential an every field. In past times, the role of women in the cottage industries
contributed to economy. But at present their income related to commercial surrogacy is not contributing to the
economy but helping their own poor families to at least earn livelihood and further raise their standards.

Experience of Surrogate Mothers

Surrogate Mother 1: Rayven Parkins (4 times surrogate) says, “we are not rich people..... but its’ one way our family
can give back a really big way.” According to her, there are lot of sacrifices in this process. State laws vary and so the
place to stay for surrogate mother varies. She even missed Christmas with her in laws as her doctor said she could
not travel. Still she felt good as she has ability to help someone through this process.

Surrogate Mother 2: Robin Kaufer says “the hardest part was when they took the baby from me.” However, in her
case her family was also created from different means so her family members understand that families come to be in
many different ways.

Surrogate Mother 3: Kymberli Barney says, “the hardest part was shouldering the burden of infertility.” Her several
cycles were resulted in miscarriage so she found it hard and decided to retire.

Surrogate Mother 4: Avani, 25 years old, wife of a watchman who could hardly earn US $ 40-60 per month. When
she came to know that, she would earn US $ 4700 upon delivery of healthy baby she decided to become surrogate.
First thing, she have to do was to leave her home and move to new accommodation where she remain indoors all the
times with her mother in law and kids but she felt isolated.

Surrogate Mother 5: Urvashi wife of watchman who could earn US $ 150 per month but due to his poor health he

left the job and family struggled a lot. Surrogacy helped them in the financial crisis. She left her place but not allowed
to move around and work, which adds to her pain. She felt immobility as stressful and isolating.
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Surrogate Mother 6: Meera wife of a man who was 10 years older than her. She was not satisfied from her marriage.
Meera was under pressure due to her husband and in laws; she escaped to her boyfriend’s home even during her
surrogacy, as there was no fixed policy on housing so she seemed to move here and there. Her mobility ended on the
request of intended parents.

Surrogate Mother 7: Najma Vohra, says “that local residents of her village would perceive her surrogacy to be dirty
and that her family would be shunned if her neighbours knew.” (Schanbacher 2014). This social stigma always let
her in anxiety. She forcefully left her family and went to gestational dormitories.

From the above case studies, following reasons can be concluded in favour of surrogacy as employment and
surrogates as labourers.

Primarily low-income families are indulged in surrogacy processes;
To solve the financial problems such as debt or lack of housing;

To raise family standards;

To prevent starvation;

Inadequacy of husband’s income;

Husband’s negligence in fulfilling family responsibilities;

To provide better facilities for children.

No s wbdE

The employment in relation to surrogacy favours the poor world but the following problems are also related with the
process of surrogacy.

Risk of post-partum depression and psychological harmful feeling of guilt or anger (Tehran et.al 2014).
Rejection by neighbour and friends;
Low level of closeness of surrogate mother with intended couple;
Less respected by intended couple;
Constrains not to feel the baby/ emotional detachment from baby;
Fear of husband’s reaction in marital relationship;
Complication of pregnancy/ risks in process of surrogacy;
No enough payment for expenses involved in surrogacy;
Family disruption due to sexual relationship issue during surrogacy;
. Lack of social support due to negative attitude of people;
. Spatial imprisonment/ restricted mobility;
. Isolation;
. Instability.

©ooNO AN E

e e
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The medical procedure involved in the process of surrogacy must follow the medical ethics. This again in India when
not followed further leads to many problems for surrogates’ mother. There is a principle of non-maleficence, which
says that no needless harm or injury should be involved in the medical procedure, which affects the patient. In the
U.S Surrogates are given no more than two embryos for their safety but in India up to five embryos were given to
increase the chance of pregnancy (Schanbacher 2014). India’s gestational surrogacy market exploits the poor, as there
are gender disparities; female infanticide is in practice in every corner of India. Good nutrition, education and health
care is only for sons and daughters are heavy burden on Indian parents due to dowry or domestic violence. Next is
principle of beneficence, which says that benefits should of those who are undergoing medical procedures. Most
Indian surrogates are paid US $ 3000- $ 6000 for each surrogacy (Schanbacher 2014); which might be equal to fifteen
years of wages. Therefore, this might be called as fastest route to money, but this is pay on production if failed to
produce a baby then they are not paid.
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Medical autonomy principle requires that for every person there is right to make his or her own choices and develop
their own life plan.it is also the basis for informed consent. Due to starvation or poor condition, surrogates do not
refuse the offer of high payments for surrogacy.Even the surrogacy clinics also pressurise women to become
surrogates for outside or foreign clients. Many surrogates are illiterate or uneducated they even do not know the
meaning of IVF (in vitro fertilisation) even then they give consent only for money. Sometimes, doctors control the
funds of surrogates. The contract between surrogate mother and intended parents bounds the surrogate mother not
to terminate the pregnancy if she wishes to. This again violates the autonomy. The justice is also denied. The Indian
surrogates are treated as inferior than western surrogates. American surrogates are paid $ 20,000 to gestate a foetus
while in India; a sum paid is between $ 3000 to $ 6000 with the fee often influenced by the women social status
(Schanbacher 2014).

CONCLUSION

The qualitative analysisis done for the secondary data collected through various article, books and websites. The
paper highlighted the exploitation of poor in the current medical infrastructure and the economy of commercial
surrogacy has the positive as well negative consequences on the surrogate mothers as labourer. Through this process
baby is commercialised, but they should be the product of love not of the money and for the money. Still in India, the
surrogacy market provides a baby for the infertile couple and economic benefits to the poor surrogates. Several
parties are involved in the process of surrogacy so regulatory measure is must for this process. India has recently
passed a legislation to control the surrogacy practices including a ban on commercial surrogacy but still many
foreigners are attracted by the medical facilities in India and they want Indian element in their babies born out of this
process.
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ABSTRACT

A Quasi-experimental study, pre-test and post-test with control group interrupted time series design
with quantitative approach was undertaken to assess the effectiveness of interventions on problems
related to puberty among adolescent girls in selected rural areas, Salem, Tamilnadu. 30 adolescent girls
(15 Control group and 15 Experimental group) were selected by using cluster sampling technique and
data were collected by Semi-structured Interview schedule, Observational checklist, Self-Administered
rating scale and Numerical rating pain scale. Finding revealed that highest percentage (60%) of
adolescent girls were in the age group of 16-17 years in experimental group and (46.7%) of them 18-19
years in control group, 53.3% of the adolescent girls had primary school in experimental group and 46.7%
of them high school in control group. 53.3% of the adolescent girls belongs to Hindu in experimental
group and 40% of them Muslim in control group, 73.3% of the adolescent girls belongs to nuclear family
in experimental group and 53.3% of them in control group,53.3% of the adolescent girls had family
monthly income Rs.10001-15000 in experimental group and 40% of them had Rs.5000-10000 in control
group. More or less similar (86.7% & 80%) percentage of the adolescent girls had non-vegetarian in
control and experimental group, 53.3% of the adolescent girls had sources of information from television
in experimental group and 40% of them in control group, 66.7% of the adolescent girls had attained age
of menarche 10-12 years in control group and 46.7% of them in experimental group, more or less similar
(66.7% & 60%) percentage of the adolescent girls had 28-35 days duration of menstrual cycle in
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experimental and control group, similar (60%) percentage of the adolescent girls had 3-5 days and 5-7
days duration of menstrual flow in control and experimental group, 60% of the adolescent girls had
excess menstrual flow in experimental group and 46.7% of them in control group. 53.3% of the adolescent
girls had excess menstrual flow dayl of menstruation period in experimental group and 46.7% of them
day2 of menstruation period in control group, 86.7% of the adolescent girls had pain during
menstruation in control group and 66.7% of them in experimental group, more or less similar (66.7% &
60%) percentage of the adolescent girls had pain after dayl menstruation in control and experimental
group. Similar (53.3%) percentage of the adolescent girls used 4-6 vaginal pads per day in control group
and 7-9 in experimental group, similar (60%) percentage of the adolescent girls changed 4-6 hours once
vaginal pads per day in control and experimental group, 60% of the adolescent girls used in disposable
commercial vaginal napkins in control group and 46.6% of them in experimental group. 40% of the
adolescent girls slightly satisfied vaginal napkin was used in control group and similar 33.3% of them
satisfied in control & experimental group and not satisfied in experimental group. Similar (40%)
percentage of the adolescent girls had onset of puberty problems 6 months in control and 12 months in
experimental group, 80% of the adolescent girls had disturbances of daily activities in control group and
66.7% of them in experimental group. Similar (53.3%) percentage of the adolescent girls had ability to
daily activities extend in control and experimental group, 66.7% of the adolescent girls had sleeping
pattern disturbance in experimental group and 53.3% of them in control group, 53.3% of the adolescent
girls had sleeping per day 8 hours in control group and 40% of them in experimental group 73.3% of the
adolescent girls had family history of puberty problems in experimental group and 60% of them not had
family history of puberty problems in control group. 73.3% of the adolescent girls had BMI 185 -24.9 in
experimental group and 60% of them in control group. Highest percentage of the adolescent girls had
moderate problems in experimental group pre-test. Highest percentage of the adolescent girls had mild
pain in experimental group 2nd post-test. Highest percentage of the adolescent girls had good
development in experimental group 2nd post-test. Hence, it shows that effectiveness of interventions on
problems related to puberty among adolescent girls.

Keywords: television, vaginal, Numerical, group.

INTRODUCTION

Puberty is the process of physical changes through which a child’s body matures into an adult body capable of
sexual reproduction. It is initiated by hormonal signals from the brain to the gonads: ovary in a girl. In the response
to the signals, the gonads produce hormones that stimulate libido and the growth, function and transformation of
the brain, bones, muscle, blood, skin, hair, breasts and sex organs. Physical growth-height and weight-accelerates in
the first half of puberty and is completed when an adult body has been developed. The maturation of the
reproductive capabilities average girls begin puberty around ages 10-11 and end puberty around 15-17, the major
landmark of the puberty for females is menarche. The first onset of menstruation which occurs on average age group
between 12 and 13 years. Puberty which starts earlier than usual is known as precocious puberty and puberty which
starts later than usual is known as delayed puberty.

Statement of the Problem

A pilot study to assess the effectiveness of interventions on problems related to puberty among adolescent girls in
selected rural areas, Salem, Tamilnadu.
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Objectives

% To assess the problems related to puberty before administering interventions among adolescent girls in
experimental group and control group.

To assess the problems related to puberty after administering interventions among adolescent girls in
experimental group.

To compare the effectiveness of interventions on problems related to puberty among adolescent girls with
demographic variables in experimental group.

To find out the association between pre-test score of interventions on problems related to puberty among
adolescent girls with demographic variables in experimental group and control group.

To find out the association between post-test score of interventions on problems related to puberty among
adolescent girls with demographic variables in experimental group and control group

o

K3
*

o

K3
o

o

K3
o

o

K3
o

Research Design and Approach

A Quasi-experimental study, pre-test and post-test with control group interrupted time series design with
quantitative approach

Study Setting
The study was conducted in Chenraya Perumalmalai and Kanchamalai, Salem district.
Population

The study population comprised of the entire individual with the adolescent girls living in Chenraya Perumalmalai
and Kanchamalai, Salem.

Sampling
The study samples were adolescent girls living in Chenraya Perumalmalai and Kanchamalai, Salem who fulfilled the
inclusive criteria.

Sampling Technique
Cluster sampling technique was used as a sampling technique for the present study.

Sampling Size
30 adolescent girls living in Chenraya Perumalmalai and Kanchamalai(15 control group and 15 experimental
group)Salem.

Tool used

Semi-structured Interview schedule, Observational checklist, Self-Administered rating scale and Numerical rating
pain scale was used to collect the data regarding the effectiveness of interventions on problems related to puberty
among adolescent girls.

RESULT AND DISCUSSION

30 adolescent girls were selected by cluster sampling technique and data were collected by using Semi-structured
Interview schedule, Observational checklist, Self-Administered rating scale and Numerical rating pain scale. The
collected data was analysis by inferential statistics. Demographic characteristics reveals that highest percentage
(60%) of adolescent girls were in the age group of 16-17 years in experimental group and (46.7%) of them 18-19 years
in control group, 53.3% of the adolescent girls had primary school in experimental group and 46.7% of them high
school in control group. 53.3% of the adolescent girls belongs to Hindu in experimental group and 40% of them
Muslim in control group, 73.3% of the adolescent girls belongs to nuclear family in experimental group and 53.3% of
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them in control group, 53.3% of the adolescent girls had family monthly income Rs.10001-15000 in experimental
group and 40% of them had Rs.5000-10000 in control group, more or less similar (86.7% & 80%) percentage of the
adolescent girls had non-vegetarian in control and experimental group, 53.3% of the adolescent girls had sources of
information from television in experimental group and 40% of them in control group.

66.7% of the adolescent girls had attained age of menarche 10-12 years in control group and 46.7% of them in
experimental group, more or less similar (66.7% & 60%) percentage of the adolescent girls had 28-35 days duration
of menstrual cycle in experimental and control group, similar (60%) percentage of the adolescent girls had 3-5 days
and 5-7 days duration of menstrual flow in control and experimental group, 60% of the adolescent girls had excess
menstrual flow in experimental group and 46.7% of them in control group, 53.3% of the adolescent girls had excess
menstrual flow dayl of menstruation period in experimental group and 46.7% of them day2 of menstruation period
in control group. 86.7% of the adolescent girls had pain during menstruation in control group and 66.7% of them in
experimental group. More or less similar (66.7% & 60%) percentage of the adolescent girls had pain after dayl
menstruation in control and experimental group, similar (53.3%) percentage of the adolescent girls used 4-6 vaginal
pads per day in control group and 7-9 in experimental group, similar (60%) percentage of the adolescent girls
changed 4-6 hours once vaginal pads per day in control and experimental group, 60% of the adolescent girls used in
disposable commercial vaginal napkins in control group and 46.6% of them in experimental group,

40% of the adolescent girls slightly satisfied vaginal napkin was used in control group and similar 33.3% of them
satisfied in control & experimental group and not satisfied in experimental group, similar (40%) percentage of the
adolescent girls had onset of puberty problems 6 months in control and 12 months in experimental group, 80% of the
adolescent girls had disturbances of daily activities in control group and 66.7% of them in experimental group,
similar (53.3%) percentage of the adolescent girls had ability to daily activities extend in control and experimental
group, 66.7% of the adolescent girls had sleeping pattern disturbance in experimental group and 53.3% of them in
control group. 53.3% of the adolescent girls had sleeping per day 8 hours in control group and 40% of them in
experimental group, 73.3% of the adolescent girls had family history of puberty problems in experimental group and
60% of them not had family history of puberty problems in control group, 73.3% of the adolescent girls had BMI 18.5
- 24.9 in experimental group and 60% of them in control group. Highest percentage of the adolescent girls had
moderate problems in experimental group pre-test. Highest percentage of the adolescent girls had mild pain in
experimental group 2 post-test. Highest percentage of the adolescent girls had good development in experimental
group 2nd post-test. Hence, it shows that effectiveness of interventions on problems related to puberty among
adolescent girls.

Percentage wise distribution to assess the effectiveness of interventions on problems related to puberty among
adolescent girls reported that highest percentage (86.7%) of the adolescent girls had moderate problems in
experimental group pre-test and lowest percentage (13.3%) of them in experimental group 3 post-test. 40% of the
adolescent girls had severe problems in control group 3™ post-test and only 6.6% of them in experimental group 2nd
post-test. Further, 60%of the adolescent girls had mild problems in experimental group 3 post-test and 20% of them
in experimental group 1st post-test. Whereas, 26.7% of the adolescent girls had no problems in experimental group 3rd
post-test. None of them had no problems in control group pre-test, 1st, 2nd& 3rd post-test, experimental group pre-test,
1st& 2nd post-test, Mild problems in control group pre-test, 1st, 2nd& 3rd post-test and experimental group pre-test and
severe problems in experimental group 31 post-test. Hence, it can be interpreted that highest percentage of the
adolescent girls had moderate problems in experimental group pre-test it shows that effectiveness of interventions
on problems related to puberty among adolescent girls.

Percentage wise distribution to assess the effectiveness of interventions on problems related to puberty among
adolescent girls reported that highest percentage (93.3%) of the adolescent girls had mild pain in experimental group
2nd post-test and similar lowest percentage (20%) of them in control group pre-test & 1st post-test. Similar highest
percentage (73.3%) of the adolescent girls had moderate pain in control group 2n& 39 post-test and similar lowest
percentage (6.7%) of them in experimental group 2m&3rd post-test. Similar highest percentage (26.7%) of the
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adolescent girls had severe pain in control group pre-test, 1st, 2nd&3rd post-test and only 6.6% of them in experimental
group pre-test. Whereas, 26.7% of the adolescent girls had no pain in experimental group 3rd post-test. None of them
had no pain in control group pre-test, 1st, 2M& 3rd post-test, experimental group pre-test, 1st& 2nd post-test, Mild pain
in control group2m™& 3rd post-test and severe pain in experimental group 1, 2n&3rd post-test. Hence, it can be
interpreted that highest percentage of the adolescent girls had mild pain in experimental group 2nd post-test it shows
that effectiveness of interventions on problems related to puberty among adolescent girls.

Percentage wise distribution to assess the effectiveness of interventions on problems related to puberty among
adolescent girls reported that highest percentage (80%) of the adolescent girls had good development in
experimental group 2nd post-test and lowest percentage (46.7%) of them in experimental group 1st post-test. Similar
(40%) highest percentage of the adolescent girls had fair development in control group pre-test,1st, 2nd& 3rd post-test
and lowest percentage (26.7%) of them in experimental group pre-test. Further, 73.3%0f the adolescent girls had
average development in experimental group pre-test and 20% of them in experimental group 2ndpost-test. None of
them had poor development in control and experimental group,Fair development in experimental group 1st, 2nd& 3rd
post-test and good development in experimental group pre-test, 1st, 2nd& 3rd post-test and experimental group pre-
test. Hence, it can be interpreted that highest percentage of the adolescent girls had good development in
experimental group 2ndpost-test it shows that effectiveness of interventions on problems related to puberty among
adolescent girls.

CONCLUSION

In the present study it can be concluded that effectiveness of interventions on problems related to puberty among
adolescent girls. Hence, it can be interpreted that the investigator needs to conduct experimental study to assess the
adolescent girls had average effectiveness of interventions on problems related to puberty.
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TableNo.1: Frequency and percentage wise distribution to assess the effectiveness of interventions on problems
related to puberty among adolescent girls.

Level of Control Group Experimental Group
rd nd rd

Problems | o o test 1Posttest | 209Posttest | o O | pre test | 1%Posttest | 2 . OSt 3Post
related to test test test
Puberty F % F % F % F % F % F % F % F %

No 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 26.7
Problems

Mild 0 0 0 0 0 0 0 0 0 0 3 20 7 46.7 9 60
Problems
Moderate

10 66.7 10 66.7 10 66.7 9 60 13 | 86.7 | 10 | 66.7 7 46.7 2 13.3

Problems
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Severe | o 333 |5 333 |5 33 [6 |40 |2 |133 ]2 |133 |1 |66 |0 0
Problems
Overall | 15 | 100 | 15 | 100 | 15 | 100 | 15 | 100 | 15 | 100 | 15 | 100 | 15 | 100 | 15 | 100

Table No..2: Frequency and percentage wise distribution to assess the effectiveness of interventions on problems
related to puberty among adolescent girls.

Control Group Experimental Group
Level of Pre test 1stPosttest | 2ndPosttest | 3dPosttest | Pre test 1stPost test | 2ndPosttest | 3'dPost test
bai
amn F % £l % | £ % | F| % | F| % | F| % | F| % | F| %
No Pain 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 26.7
Mild Pain 3 20 3 20 0 0 0 0 4 26.7 6 40 14 93.3 10 66.6
M%‘i?;ate 8 | 533 | 8 | 533 | 11 | 733 | 11 | 733 | 10 | 667 | 9 | 60 | 1 | 67 | 1 | 67
Severe Pain 4 26.7 4 26.7 4 26.7 4 26.7 1 6.6 0 0 0 0 0 0
Overall 15 100 15 100 15 100 15 100 15 100 15 100 15 100 15 100

Table No. 3: Frequency and percentage wise distribution to assess the effectiveness of interventions on problems
related to pubertal development among adolescent girls

Level of Control Group Experimental Group

Pubertal Pre test 1st Post test 2ndPost test | 3rdPost test Pre test 1stPost test 2ndPost test 3rdPost test

development F % F % f % F % F % F % f % F %

Poor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Fair 6 40 6 40 6 40 6 40 4 26.7 0 0 0 0 0 0
Average 9 60 9 60 9 60 9 60 11 73.3 8 53.3 3 20 5 33.3
Good 0 0 0 0 0 0 0 0 0 0 7 46.7 12 80 10 66.7
Overall 15 100 15 100 15 100 15 100 15 100 15 100 15 100 15 100
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ABSTRACT

Online learning is educations that take place over internet. It is often referred to as e-Learning among
other terms. Online learning has gained popularities in recent times. However student satisfaction plays
an important work with all the education related works. In this concern the study is confined to
Coimbatore district, by taking various factors like app preferred by students for e-learning, fees paid for
e-learning, problems experienced during e-learning, etc. The main objective of the study is to find out
prospect of towards online learning, problems faced during e-learning in Coimbatore district. Online
education is a form of education where students use their home computers or their personal computers
through the internet. For many non-traditional students, among them all those who want to continue
working full time or raising families, online graduations and courses have become popular in the past
decade. Online education is also known as E-learning. E-learning typically refers to the online interaction
between you as a student and the teacher; basically, you receive the training through an online medium,
even though your teacher may be in the same building. E-learning can be used in a classroom or an
online setting.

Keywords: e-Learning, Student Satisfaction, Online learning, Online education.

INTRODUCTION

In the last 20 years, the Internet has grown from being nearly non-existent into the largest, most accessible database
of information ever created. It has changed the way people communicate, socialize, do business and think about
knowledge and learning. Much more than just a new twist on distance learning, online schooling is changing the face
of traditional classrooms and making education more accessible than ever before. Online education is a form of
education where students use their home computers or electronic gadgets that supports through the internet to
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continue their education. For many non-traditional students, among them all those who want to continue working
full time or raising families, online graduations and courses have become popular in the past decade. Often online
graduation and course programmes, some of which are conducted using digital technologies, are provided via the
online learning portal of the host university. The Boston-based consulting firm Edu-ventures, Inc (2006) accepts more
than 60 percent of employers generally with the high quality of online learning, but students’ perceptions differ.
Only about 33 percent of prospective online students said that they perceive the quality of online education to be “as
good as or better than” face-to-face education. At the same time, 36 percent of prospective students surveyed cited
concern about employers’ acceptance of online education as a reason for their reluctance to enroll in online courses.

Operational Definition
Cent per cent Online Education: Fully-online degrees are earned from the comfort of your own home with no
required visits to your college or university campus.

Hybrid Education: Hybrid education allows students to pursue a combination of online and on-campus courses.

Online Courses: While online courses may be part of a degree program, they can also be taken on their own in order
to master a certain subject or learn a specific skill.

MOOCs: MOOCs, or massive open online courses, are usually delivered in lecture form to online "classrooms" with
as many as 10,000 people.

Objectives of the study

e To portray the current trend of online education in Coimbatore District

¢ To identify the profile of stakeholders undergoing online education

e To make know the society on the strengths and weakness of online education
e To suggest optimum statements for uplifting the online education

METHODOLOGY STATEMENT

Until now online education was a choice, due to this unprecedented situation like Covid, it has become the new
norm. In order to study the actual situation of the same, this study is carried out through convenience sampling
method from the selected student population (60) located in the Coimbatore District. The Period of study is two
months (April & May 2021). To conclude with the analysis part, Simple Percentage Analysis and Ranking
Methodology were carried out. As a coin has both sides, there are equal numbers of Strengths and Weakness to this
online education. It is been discussed as below

Statistical Analysis on Online Education

From the above table it is seen that 51.8% of the respondent (31) are PG Students, 26.6% of the respondents (16)
belong to students of UG and 21.6% of the respondent (13) are School Students. Majority of the respondents are
undergoing their Post Graduation. The table 4.2 shows that 45% of the respondents (27) are above 21 years, 31.6% of
the respondents (19) are belonging to age group 18 to 20 and the remaining 23.4% of the respondent (14) are below 17
years of age. Most of the respondents (31.6%) are above 21 years. The table 4.3 exhibits that 11.6% of the respondents
(7) are earning above Rs. 50001, 31.6%of the respondents (19) earn between Rs. 30001 and Rs. 50000, 41.6% of the
respondent (25) earn above Rs.15001 and Rs. 30000 and the remaining 15.2% of the respondent (9) are earning below
Rs. 15000 as their family income. Table 4.4 reveals that 81.6% of the respondent (49) says offline classes as the best
method of teaching by giving YES opinion and 18.3% of the respondents (11) says its second to online teaching by
opting the option NO. Table 4.5depicts that 85% of the respondent (51) has regularly faced the problem 15% of the
respondents (9) have frequently faced the problem. From the above table, six strength parameters of online education
is studied using ranking method. The results are as shown. The Review lectures instantly is Ranked as I, followed by
Group communication as I, Cost as 111, Work from anywhere, at any time as 1V, Diversity as V and Flexible learning
schedule as VI rank Respectively.

39171



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 71 / April / 2022 International Bimonthly (Print) ISSN: 0976 — 0997
Vignesh and Gowthaman

Suggestions through the analysis on online education

When it is seen, the strengths deemed to be there always and it sounds great. But when the weaknesses are

addressed, it requires the following suggestions. If they have been fine-tuned, we can take online education to the

next level in the higher education.

e The students in the online classes must be allowed to give feedback. Although it cannot be asked from everyone,
at-least it must be heard optimum

e It is seen from majority of the students that E-Learning can cause social Isolation, it has to be prevented.
Although the classes are conducted online, some practical works are to be given using the society and it has to be
monitored.

e Every student must require strong self-motivation and time management skills. It has to be embedded by the
course teacher through their strong endurance

¢ Online classes urge heavy lack in communicational skill development. It is true and it has to be taken care by
giving seminar, just a minute talk and also through snap talk through the same online mode itself.

e Teachers must follow strategic move in-order to prevent cheating during online assessments. Although it is
complicated to eradicate but if assessment is done through some specific moves, it can be curtailed.

e Online instructors can also tend to focus on practice so that the students may not feel boredom during their
online classes

e The students and teachers must in majority times, should focus on video recorded classes. This will help the
teachers to focus on the eye contact or the attention of the students in the classes

e The management and the parents are equally responsible to provide computer literacy to their students so that
the overall population is moving towards uplifting the quality standards and this may not lead to lack of
accreditation & quality assurance in online education

CONCLUSION

The facts seen in this study are the strengths and weakness of online education and it is similar to every type of
learning environment. Students have to analyze both the pros and cons factors which contribute them greatly on the
direction of his/her career path in the current situation. Students have to decide, how they are going to accomplish
their goals: online, in the classroom or a combination of both. It is also true that learning is highly dependent on the
individual’s motivation to learn. So the bottom line is that the efforts that a student puts into the education will
eventually determine the beneficial experience to shape the future career.
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Table 1: Education level

Description Frequency Percentage
Schooling 13 21.6%
UG 16 26.6%
PG 31 51.8%
Total 60 100%

Source: Primary data
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Table 2: Age composition

Description (in Years) Frequency Percentage
Above 21 27 45%
18-20 19 31.6%
Belowl7 14 23.4%
Total 60 100
Source: Primary data
Table 3: Family Income
Description (in Rupees) Frequency | Percentage
ABOVE 50001 7 11.6%
30001-50000 19 31.6%
15001-30000 25 41.6%
BELOW 15000 9 15.2%
Total 60 100%

Source: Primary data

Table 4: Offline classes is best teaching

Description | Frequency Percentage
Yes 49 81.6%

No 11 18.3%
Total 60 100%

Source: Primary data

Table 5: Frequency of problem faced in online

Description | Frequency Percentage
Regularly 51 85%
Rarely 0 0%
Frequently 9 15%

Total 60 100%

Source: Primary data

Table 6: Ranking on the strengths of online classes

www.tnsroindia.org.in ©1JONS

ISSN: 0976 — 0997

S.no Strengths 6 5 4 3 2 1 Total Arithmetic mean | Rank
Work from anywhere,| 8 16 7 16 6 7 60
1. atany time 48 80 28 48 12 7 223 3.71 v
Review lectures | 21 9 13 7 5 5 60
2 instantly 126 | 45 52 21 10 5 259 431 |
Group 11 19 9 7 7 7 60
3 communication 66 95 36 21 14 7 239 3.98 1
Cost 8 7 22 8 8 7 60
48 35 88 24 16 7 218 3.63 i
5 Diversity 6 9 6 11 19 9 60
36 45 24 33 38 9 185 3.80 \Y
Flexible learning 2 4 5 9 19 21 60
6. schedule 12 20 20 27 38 21 138 2.30 VI

Source: Primary data

39173


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 71 / April / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

Synthesis and Characterizations of Polymeric Film Prepared from
Orange Peels
Ramesh Ch. Rana and Chittaranjan Routray*

Department of Chemistry, School of Applied Sciences, Centurion University of Technology and
Management, Odisha, India.

Received: 10 Dec 2021 Revised: 22 Jan 2022 Accepted: 23 Feb 2022

*Address for Correspondence

Chittaranjan Routray

Department of Chemistry,

School of Applied Sciences,

Centurion University of Technology and Management,
Odisha, India.

Email: chittaranjan@cutm.ac.in

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
(CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

Bio degradable polymeric film is made out of orange peels taking starch along with glycerol as a
plasticizer and turmeric as an antioxidant so as to prevent any antimicrobial activity by blending all
together. The mechanical properties such as tensile strength, young’s modulus, break point elongation of
the dried film was analyzed by tensile tester (Colorcon).Biodegradability of the prepared film was also
tested by soil burial method and the morphology of the degradable film was examined by SEM. Also the
porosity of the film was measured by water dipping method. The antibacterial test result against
staphylococcus aureus, a bacterial generally found in oral environment revealed the development of
antimicrobial characteristic due to presence of curcumin in the prepared film. The developed film is
biodegradable and a suitable alternative for packaging as well as in reducing the pollution caused by
plastics.

Keywords: Biodegradable, Orange Peel, Tensile Strength, porosity, staphylococcus aureus packaging.

INTRODUCTION

In modern civilization packaging materials like polyethylene carry bags and pouches, PET bottles have gained high
importance for their easy processing methods and low cost. But they are regarded as solid waste after use and their
improper disposal can cause serious negative impact on marine and terrestrial ecosystem. According to the report of
Central Pollution Control Board (CPCB), the total plastic waste generation in India is around 3.3 million metric
tonnes per year and contribution of packaging materials is significant in this regard. Due to their non
biodegradability they can remain as such for long years and enters into marine as well as terrestrial ecosystem by
wind or human activities. Due to heavy demand it is also not possible to stop the manufacturing of these materials
and the municipality of different metros across the country has playing a vital role in managing this waste. That’s
why now-days a number of researches are going on in developing biodegradable packaging materials out of
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agricultural, vegetable and fruit wastes. In the literature it was reported that banana and orange peels can be suitably
converted into biodegradable plastics in presence of cellulose or starch [1]. Antimicrobial properties of the
biodegradable films for food packaging [2] also a major area of focus. Curcumin has been used as an antibacterial
agent in many researches and subsequently non toxic [3][4][5]. In this research films were developed out of orange
peels by blending with a developer like starch along with glycerol and turmeric using as plasticizer and
antimicrobial agent respectively. The properties like biodegradability, tensile strength, break elongation of the film
were also analyzed.

Experimental

Materials

Orange peels were collected from domestic waste. Cleaned and washed with water prior to use. Turmeric powder
was purchased from local market. Glycerol, Ethanol and acetic acid are reagent grade chemicals and were used as
such.

Preparation of film

The orange peels were cut into small pieces with a knife. Then they were boiled in ethanol along with turmeric
powder in an reflux condenser for 2 hrs, filtered and dried in an over at 60 °C.After that made into powder by the
help of a blender. To 2.5 g of orange peel powder 4mL of glycerol [6] and 4 mL of acetic acid were added. The
mixture was stirred with an electrical stirrer for 45 mins in order to get a uniform paste. The pastes so obtained is
spread on a Petridis and dried in over at 60 °C for 24 hrs.

Characterizations

Measurement of Hardness

The hardness of the film was measured by Rockwell hardness Tester A300(HR320S), Mitutoya, Brazil at
temperature(23+5)°C and relative humidity (50+10 )% with specimen size 30mm x 30mm x 1mm in HRB Hardness
scale. The range of force was 98.07N with minor load 60Kgf and the type of Indenter used was Ball 1/16

Measurement of Mechanical Properties

Mechanical properties of the of the film were determined by tensile tester (Colorcon) specimen size was4 x 3 cmz2in
area and 0.08 + 0.015mm in thickness and the test speed of the machine was 5mm per minute. Experiments were
performed at 22°C and 30-40% RH. Load and displacement values were recorded. Typical test parameters like
maximum stress, modulus of elasticity, work done, extension at break and strain at maximum load were
automatically computed by software

Porosity

The porosity of the film is determined by dipping in water in a Petridis for 24 hrs and weighing both dry and wet
film. Then the films were again weighted by digital weight balance machine and the porosity was determined by the
given formula,

Porosity = W-w /gAl

Where W and w are the weights of the wet and dry films respectively.

g = density of water = 1g cm?3

A = Area of the film

| = thickness of the film

Biodegradability test

The biodegradability of the films were tested by burring the films under soil in % feet distance from the ground
surface for 10 to 30 days and the films were taken out , cleaned properly with dry cotton cloth, weighed and kept for
image analysis by Scanning Electron Microscopy.

SEM
The surface structure of the films was viewed through Scanning Electron Microscope (JEOL 6510 LV, Japan).The
membranes were rubbed with tissue paper and then dipped in liquid nitrogen for freezing before analysis.

39175



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 71 / April / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Ramesh Ch. Rana and Chittaranjan Routray
RESULT AND DISCUSSION

Mechanical Properties Analysis

The mechanical properties like hardness, tensile strength, break point elongation as well as young’s modulus of
elasticity has been calculated and the data were recorded in table-1. It was observed that all the properties improved
with increase in glycerol concentration as shown in figure-2.The weight of the film also increased with addition of
glycerol to the reaction mixture as evidenced from figure-1.

Porosity and Biodegradability Analysis

From the porosity measurement it was confirmed that there is a decrease in porosity of the film with increase in
glycerol content as mentioned in table-2 which may be attributed to the fact glycerol binds firmly to the orange peel
surface forming a good and compact structure. The biodegradability of the prepared film was tested by soil burial
method and the data has been tabulated in the table-2. It has been found that the percentage of decomposition
increased from 10 to 30 days simultaneously .Also the biodegradability increased with increase in conc. of glycerol as
shown in the figure-3.

SEM Analysis

The SEM analysis of the film has been done and it also was observed that it’s degradability percentage increased
with time as evidence from the figure- 4. From Image 4(b) is it clear that the degradation of the film has been started
though the percentage is less but from image 4(c) and (d) it is confirmed that the film has been degraded a lot upto
30% as mentioned in the table-3.

Antibacterial Properties

The antibacterial study of the biodegradable film was done by using a natural and nontoxic additive like turmeric.
The antibacterial action of turmeric has been widely reported in the literature [7-12].Here we tested the antibacterial
properties of the film against staphylococcus aureus that is a common type of bacteria found in oral environment .1t
was observed that the bacterial growth was less around turmeric treated films as compared to the non turmeric
treated film as shown in figure-5. Hence it can be concluded that addition of turmeric to polymeric films is an
effective way to improve the antibacterial properties of the films.

CONCLUSION

Ecofriendly polymeric film was successfully developed from orange peels that are easily available. The method of
development or preparation is also cost effective and can easily prepared without need of any sophisticated
instrument in the laboratory. The tensile strength and young’s modulus value says that the film keeps a load bearing
capacity and can withstand small loads. From the porosity result it was confirmed that there are less pore formation
with increase in glycerol concentration in the structure. Moreover the biodegradability test was impressive as
percentage of decomposition under soil has been increased with time as well as glycerol concentration, confirming
the ecofriendly used so as to have a positive impact on soil and water pollution. Also using turmeric as an additive
improved the antibacterial properties of the film. Hence the developed biodegradable film may be suitable for
packaging applications and environmental friendly in near future.
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Table 1: Mechanical Properties of the film

Amount of Wt. ofthe | Hardness(HRB) | Tensile strength | Break elongation | Young’s modulus
glycerol (mL) film (g) (N/mm?) (%) (N-mm?2)
18 2.62 334 36.12 436.32 762.13
22 2.69 42.6 39.31 547.21 825.34
26 2.73 46.1 43.58 558.23 852.45
Table 2: Biodegradability test of the film
Amount of Glycerol | Wt. of dry film Porosity % of Decomposition
added(mL) (9) 10days 20 days 30 days
18 2.62 0.054 10.23 19.33 28.95
22 2.69 0.036 11.84 21.53 30.34
26 2.73 0.027 13.65 22.93 34.20
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ABSTRACT

The main objective of the study was to evaluate the effectiveness of comprehensive nursing interventions
on skin health among school children at selected schools Madurai. This study was employed at true
experimental research design. Totally 60 male school children were included in the study. The study
result showed that Pretest Level of skin health among control group students was 86.7 % mild skin
disease and 13.3% moderate skin disease, in post test 73.3 % mild skin disease and 26.7 % moderate
skin disease. Pretest level of skin health among experimental group was 73 % mild skin disease, 26.7 %
moderate level but in post test 66.7 % were normal skin and only 33% were mild skin disease. The control
group pretest mean was 26.3 and standard deviation was 3.82. Post test mean 26.7 and standard
deviation 3.95. Difference in mean percentage was 1. Among experimental group pretest mean was 26.9
and standard deviation was 1.54. Post test mean was 15.9 and standard deviation was 4.69. Difference in
mean percentage was 16. p value of the study was less than 0.001. The comprehensive nursing
interventions had highly significant on improvement of skin health and control of diseases among school
children.

Keywords: skin health, school children, comprehensive nursing interventions.
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INTRODUCTION

School children are vital part of our society. They are active and playful during this stage. So they are closely contact
with soil and dust environment. Personal hygiene, especially care of skin is important for the children. Skin is the
major organ of the human body. It is doing excretory and protective functions. Sweat glands are active during play
and accumulate metabolic waste on skin. The proper skin care is essential to prevent skin infections among school
children. The children and their parents should educate about importance of skin health. This research study is
aimed to protect and improve the skin health among school children.

Statement of the Problem
A study to evaluate the effectiveness of comprehensive nursing interventions on skin health among school children
at selected schools Madurai

Objectives

1. To assess the pretest level of demographic variables among male adolescents at Madurai in experimental and
control group

2. To evaluate the effectiveness of comprehensive nursing interventions on skin health among school children at
selected schools Madurai

3. To find the association between the skin health and selected demographical variables among school children at
selected schools Madurai

Hypotheses

H1: There is a statically significant difference between pre and post test of skin health among school children in
experimental group

H2: There is a statically significant association between skin health and selected socio demographic variables among
children in experimental and control group

METHODOLOGY

The research study was employed with quantitative research approach. The research design was true experimental
research design. The pretest-posttest control group design was adopted for conducting this study. Totally 60 male
adolescents aged between 11-17 years were participating in this study. Random sampling technique was used and
school children who satisfied the inclusion criteria were selected for this study.

Selection and Development of Study Instrument

The instruments used in the study were demographic variable proforma, and dermatological assessment tool.
Demographic variables proforma consist of age, religion, occupation of parent, educational status of parent, family
income and residential area of school children.

Data Collection

The data were collected from the students for the period of six weeks. Rapport was established with adolescents
after a brief introduction about the study and its purpose. The written consent was obtained from the school children
after fully explaining the procedure of the study. Based on the criteria for sample selection, Totally 60 school children
with poor skin health were selected using lot method of random sampling and assigned as experimental and control
group. The Pretest screening of dermatological assessment was done for both group students.

Comprehensive nursing interventions like care of skin by regular bath and injury preventions were demonstrated
with laptop, pamphlet and power point presentation and implemented to the experimental group for six weeks. The
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control group was allowed to stay as routine. Post test screening of dermatological assessment was done after six
weeks among both groups. Data were analyzed for the findings.

RESULTS AND DISCUSSION

The findings of the study revealed that Pretest level of skin health among control group students was 86.7 % mild
skin disease and 13.3% moderate skin disease but in post test 73.3 % mild skin disease and 26.7 % moderate skin
disease. The Pretest level of skin health among experimental group was 73 % mild skin disease, 26.7 % moderate
level but in post test 66.7 % were normal skin and only 33% were mild skin disease. The control group pretest mean
was 26.3 and standard deviation was 3.82. Post test mean 26.7 and standard deviation 3.95. Difference in mean
percentage was 1. Among experimental group pretest mean was 26.9 and standard deviation was 1.54. Post test
mean was 15.9 and standard deviation was 4.69. Difference in mean percentage was 16. The t value of the study 8.88
was higher than table value means the study was effective. The p value of the study was less than 0.001 which was
highly significant. Hence the Hypothesis (H1) There is a statically significant difference between pre and post test of
skin health among school children in experimental group was accepted. There was no significant association
between skin health and demographical variables in both groups. Hence the Hypothesis (H2) There is a statically
significant association between skin health and selected socio demographic variables among children in
experimental and control group were rejected.

CONCLUSION

Comprehensive nursing interventions had highly significant on control of skin diseases and improve the skin health
among school children. It is non invasive and non pharmacological interventions which is highly feasible. The
authors were recommended to implement health awareness programme regarding skin health among school
children to promote child health.

Dermatalogical Assessment Tool

This tool is designed to assess the level of skin health of the participants. This is developed by the investigator with
experts opinion (Dermatologist and pediatrician) to assess the skin health among students. This is a 4 point rating
scale ranging from 04 (None, Very Mild, Mild, Moderate, Severe ).

Ethical Clearance
Ethical clearance obtained from Institutional human ethical committee of Arupadai Veedu Medical College and
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Table-1 Frequency And Percentage Wise Distribution Skin Health Among School Children

Control group Experimental group
Level of skin assessment Pre test Post test Pre test Post test
f % f % f % f %
Normal 0 0 0 0 0 0 20 66.7
Mild 26 86.7 22 7333 22 73.3 10 333
Moderate 4 133 8 26.67 8 26.7 0 0
Severe 0 0 0 0 0 0 0 0
Overall 30 100 30 100 30 100 30 100

Table 2 : Comparison Of Pretest And Post Test Skin Health Mean Score Of Control Group And Paired T Test
Score To Evaluate The Effectiveness Of Nursing Interventions.

Control pre test | Control post test | Difference
Mean SD Mean SD in mean
Overall total 26.3 3.82 26.7 3.95 0.4 1.57 0.138(NS)

SKIN assessment

‘t’-value p-value

Table 3 : Comparison Of Pretest And Post Test Skin Health Mean Score Of Experimental Group And Paired T
Test Score To Evaluate The Effectiveness Of Nursing Interventions

Experimental pre | Experimental post .
SKIN assessment test test Di':fri::::e ‘t’-value p-value
Mean SD Mean SD
Overall total 26.9 5.14 15.9 4.69 11 8.88 P<0.001***(HS)

Table 4 : pointrating scale ranging from 0-4 (None, Very Mild, Mild, Moderate, Severe ).

NONE Very Mild Mild Moderate Severe

Skin conditions 0 1 ) 3 4

Dryness

Erythema

Itching

Swelling

Rash

Wound

Hair loss

Wart
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Scaly

Bleeding

Dermatitis

Infections

sun burn

Cellulitis

Pigmentation

Table 5. Skin Assessment Score

Skin Assessment Score Total .
Interpretation
Score= 60
0-15 Normal skin Healthy
16-30 Mild skin disorders
31-45 Moderate skin disease
health
46-60 Severe skin disorders Unhealthy
86.7 @ Normal

@ Mild

O Moderate

OSevere

Pre test Post test Pre test Post test
Control group Experimental group

Fig 1. Percentage Wise Distribution Of Skin Health Among School Children
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ABSTRACT

Since the outbreak of coronavirus in Oct 2019 and further declaration of same by world health
organisation (WHO), almost all countries have been affected by some or large extent. This has resulted in
implementation of lockdowns as the cases shot up beyond control. The lockdown was implemented to
largely restrict the movement of people, however this had a cascading effect of a big impact on
industries, business and eventually the economy of the countries. This article aims to capture on how the
covid pandemic affected the projects — that were already running, were about to start and the sequence of
events that unfolded that the project managers of organisations were not prepared for. The impact was
not just on the phases of project but also resulted in thought process on options to bring in the shift in the
way projects are managed or delivered. “Fast digitalization of our services helped us not losing or
stopping all services but low IT literacy and habits of market to work and study online is an obstacle.”
“This global crisis clearly indicated that project management are more than just processes, methods and
tools”. “We have learned working in virtual teams, which wasn’t part of the company culture and |
believe this is a positive change in future.”

INTRODUCTION

COVID-19 Pandemic: Its Impact on Project Management

Since the inception of the Covid-19 pandemic, the effect of that is felt across all industries and it has changed the way
people live, socialise and work. The corporate white collared jobs have switched to remote working or teleworking,
while a lot many have faced job loss or prolonged lay-off’s or cut in pay. In some way or the other almost all of us
have felt the devastating effect of pandemic where business have shuttered from economic instability. The Impact of
Covid, for project managers has been catastrophic. With little or no option, project managers have resorted to remote
working, this has brought in paradigm shift in the otherwise collaborative approaches that were often seen within a
traditional team environment. Lockdowns/border closures/ curfews have caused a major disruption to supply chain
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network, this has resulted in heavy risk of operating a business and managing projects. The pandemic has given rise
to the work from home model breaking all the technological & cultural barriers, setting in motion for a structural
shift where the work continues at least for some people. Despite these major shifts, in the world beyond the COVID-
19 pandemic, project management continues to be key to success for many businesses. We can look the impact of
pandemic in three specific areas: (1) remote working, (2) Up skilling, and (3) the residual effects (positive & negative)
of the pandemic on our industries, economy and country.

Remote Working in Project Management

With almost all countries now in the processes of vaccinating their population, with some going in for booster shots
too, the question that looms now is: remote work will persist to what extent ? Are people willing to go back to
traditional work environment? Some research and analysis finds that there is potential for remote work or the
hybrid model only among the highly skilled and for educated employee workforce. But this is again restricted to
certain type of industries and geographies and demographics of the country. From facing issues like network
connectivity, power failure, challenges around remote collaboration, communication to surrounding environmental
challenges and cultural adaptability — everything is getting onto digital platform. With the onset of pandemic, the
future of project management has been revealed — like many other industries — is remote working. However, the
implementation of remote working for project management has been easy at all. Remote working in project
management environment is an adjustment that is made by all the stakeholders, however there are also some
benefits to managing a team of remote team members, like potential to hire the best suited team members for the
open positions from any part of the country or world or as required. To manage a virtual team to best, the project
managers need to repurpose their focus on clear lines of communication, clear expectations and goals, and direct
feedback, which might have got diluted in traditional working space.

Remote working has to be executed properly, which will result in many benefits to an organization, project
managers, and to the team members

e Better employee productivity

e Access to best talent across geographies

e Reduced employee turnover

e Reduced stress levels

e Better work/life balance and wellbeing

Adopting to remote working or hybrid work environment is not easy, it requires a through act of balancing. If
executed properly, project managers can gain the advantage of establishing a highly skilled team members that yield
outstanding results. Although India is globally known for its high-tech software and financial services industries,
still, a vast majority of its active workforce of 464 million is engaged in occupations like retail services and
agriculture that cannot be done remotely in any circumstances. Among all the industries, majority of employee
workforce cannot work remotely, however, in advanced economies, it is said that upto one quarter can do so three to
five days a week. Some of the sectors like management, financial services, information services, software
development services have larger potential for remote or hybrid model of working when compared to mechanical or
other labour intense work environment. One of the research that was conducted in United States shares the below
details on the sectors that have higher potential for remote working.

Upskilling of employee workforce in wake of the COVID-19 Pandemic

The traditional way the project managers used to work has now changed- for better or for worse. With this shift
comes the growing need to up skill and optimise the operational procedures and to successfully achieve the project
results. Some of the areas that needs an attention both at individual and organisational level are- people, technology,
Quality management, communications, time management among others. Project management practices need to
evolve not just by upskilling in similar lines, but also helping organizations to achieve this vision. Details, in context
of project managers, around the same are stated below.
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People Management: Working remotely results in entire new scheme of set-up and their challenges in managing
the projects. Developing talent and encouraging innovation is not easy, there has to be well thoughtful and laid out
plan. Working remotely comes with its inherent challenges. Upskilling of project team members to learn new
collaborative approaches and manage in a virtual set-up can empower remote workforce towards better results.

Technology: Innovation is the key driver for businesses into the future which is driven by the Project managers,
Hence, upskilling everyone’s knowledge to constantly stay ahead of the curve in emerging technology is crucial to
long-term success. This can include:

e Cloud-based systems

e Artificial Intelligence and automation

e Data analytics tools & platforms

e Project management softwares

Quality & Continuous Improvement: Limited budgets leave little to no room for mistakes in managing a
project. Besides the standard project management practices, newer practices like Agile, lean and using scrum
methodologies largely help in continuous improvement. Implementing quality monitoring framework is an effective
procedure in optimising internal processes and better the project efficiencies through continuous improvement. One
such program is Lean six sigma practice. In recent years, the usage of the term ‘Project Management’ has increased
manifold. Project management is most commonly understood and misunderstood term, that is used as a tool to
define, plan and execute the series of steps & processes to create something that can be of some help in the future.
However, the benefit of project management which serves as a platform for overall organisational growth and for
personal development is often ignored.

Communication: Project managers will need to connect and communicate with their team members on both
scheduled or ad-hoc basis, it could be through meetings, calls, video conferencing, emails. Project managers
communications ability and skills has a heavy dependency on the successful execution of project. Effective
interaction among project team members and the project managers are very important for the execution and to
monitor the progress of the project. Effective communication is very important at the start when gathering
requirements from client, and then there on among the internal and external stakeholders too. Setting up and
maintaining of the most suitable and effective channels of communication is very critical to ensure proper flow of
information across stakeholders. This will also help to manage if there are any changes that could be required during
the course of the project execution. A patient and active listening is also an important and a crucial part of
communication. Sometimes not being able to listen entirely of a conversation could lead to unexpected
consequences. Although technology today has opened up new options of communication like video calling,
conference calling etc., it is advisable to have in-person conversation with your colleagues and people around you.

Time management: Time management is one of the triple constraint and the crucial part of the project from start
through the closure. Project lifecycle has multiple phases and has multiple tasks that are time bound. There is a
constant check on the activities and their respective timelines. If the task exceeds their allocated time, it will have a
cascading effect on other constraint of the projects like budget and resource management. Time management has
always been of top priority in the list of skills for managing the projects. The project manager should avoid the things
that are not necessary and extends the timelines of the projects, like having too many meetings (that could sometimes
be unnecessary), micro-managing the teams, lack of priorities and overloading the work beyond what could be
managed. The effective project manager should be very cognisant of time on productive and unproductive activities.
In our personal life too, we face situations when are left with no time or very little time to complete critical tasks.
Time management is very important is not just in managing projects timelines but in our life too. Creating priority to
do list, concentrating one task at a time, avoiding urgency in the work and maintaining time discipline and such
things will help us to balance and manage the time efficiently and effectively.
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Organize: We humans always think that we can manage multiple time bound tasks by multi-tasking, but largely
we fail in doing so, as we tend to lose focus on tasks — their deliverables, timelines, quality etc. This is where
prioritising the work becomes all the more important, which helps us in organising our work and time effectively.
On the personal front too, it becomes difficult to complete the tasks if we are not organised. In order to organize our
work, our thoughts need to be organized. We need to have a routine set in your mind and follow it accordingly.
A project manager has to deal with multiple parallel tasks at given point of time. Each task will have an owner,
timeline and budget to work within. The efficient project manager has to list down the critical and important tasks
that sensitive and have higher impact. Breaking down the bigger tasks into smaller one would and complete them on
priority. Also project manager has to identify the tasks that can be delegated to others and keep a check on the
progress and completion of same.

Problem Solving: There is no project that has no challenges, hence is the importance of project manager to deal
and fix the challenges. A project manager has to develop a problem-solving approach in managing the project related
challenges. Being that single point of contact to identify the problems proactively and solve them before they become
bigger challenge is an advantageous attribute. For an escalation or a problem during the course of the project, there is
a root-cause analysis that is done. A detailed analysis on the cause of the problem, the solution that was
implemented, the rational to the solution and the preventive steps that are going to implemented in future to avoid
reoccurrence of such problem. The root cause analysis is commonly known as RCA report for records. In our
personal life as well, we will face problems that have a deep effect. We need to find, practical, time sensitive and
critical thought solutions for the problems that we have faced.. There is no right or wrong way of solving a problem.
It is just a matter of making things right. Problem solving skills will help you develop composure, self-esteem, and
self-confidence.

Teamwork: Project happen with team, with group of people with individual role and responsibility. Every team
member of a project is equally important irrespective of the role that is aligned to one. In long run, a project manager
should have good team interactions. Working a team will help the project and the project manager to achieve the
targets smoothly as per the timelines and any delay. Delegation of work to team members will work much efficiently
if there is comfortable bonding and understanding among team members. Work will not seem like burden or tough
when we cohesively work as a team. Work among the team members is shared and balanced among the Team
members. In our personal life, events like parties, weddings or even informal even get-togethers, when we divide
and share the work, the job gets done quickly and helps to build the lasting and trusting relationships.

Budgeting: Among the various parameters and knowledge areas in project management, project budget is one the
key constraint the project has to be delivered. Project budgeting is the one of the triple constraints in project
management, so it very important and critical to get the budgeting numbers, approvals, sign-offs in time and as per
the expectations. Under the project management, there is function called PMO (Project management Office), whose
primary task if to keep a close monitor on budgets, timelines and reporting of same. As part of the project
management office (PMO), there is a through monitoring that happens to keep a track of the budget through the
lifecycle of the project. There are work breakdown structures (WBS) that are designed at the start of the project,
budgets are allocated to respective WBS’s and the same are monitored through regular status checks and reports. In
our personal life too, we all do budgets for a task, for a year, to keep track of the expense, income, if the expenses are
going over or under. This helps us to utilise the available resources in a optimal way and help in saving in budgets.

The Trickling Effects of the Pandemic in Project Management
Here are a few ways COVID-19 continues to shape the future of project management

Working with contract workforce: Hiring the right contract workforce is not an easy task, considering the
specific requirements the project will have. Some of the considerations that are to be kept in mind while hiring right
contract workforce will be right fitment, skillset, sustaining stability, the contract terms and considerations. The
project manager should weigh all options in hiring the right contractors, the associated risk especially with critical
skillset and critical contract workforce to avoid any disruptions in project delivery.
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Supply Chain management: Supply chain is the back bone for essential commodities. For productions industries,
especially for essential commodities industries, the covid related lockdowns and border restrictions has been a huge
challenge. This has indeed contributed to increase in cost and longer lead times for products and parts. It is very
evident that the project management has to be forward-thinking, and take a proactive approach to deal with any
potential threat of disruptions to entire supply chain cycle. Project managers have to have alternate plans to manage
any such disruptions in future that could be sourcing from locals or stockpiling critical materials.

Risk Mitigation plan: Risk mitigation is one of the knowledge areas in project management. Mitigation of risk is
all the more important, in the forward looking project management. Identification of risk and issues is not a one time
or static tasks. During the course of project management, risk are ever evolving. In the Covid era, the risk could be
sudden spike of cases, newer variants of virus, lockdowns, and border restrictions among others. A project manager
should proactively plan and have contingency and alternative plans to deal with any current or potential risks. And
these mitigation plans are also not static, they are also to be regularly reviewed and necessary actions taken.

Cost Implications: The pandemic has had the cost implications in some way or the other. With budget and cost
management being one of the triple constraints in project management, project managers through their forward
thinking and proactive-ness have to manage the project cost and budget very meticulously Managing cost, not only
affects the project’s risk mitigation but also the consequential implication of. The number and kind of covid virus
variants and rapid spread of may affect the employee workforce with respect to the safety and wellbeing. There
could be partial closure or complete shutdown of the offices or manufacturing premises for cleaning and sanitization
purpose, and measures like this would have a major cost pressure and implications for companies. The burden of an
unstable economy may result in limited cash flow for project managers in a post-COVID world.

CONCLUSIONS

People personally and organisations are getting used-to the new normal way of life. It will not be an understatement
to say that the pandemic has had and will continue to have a significant impact in the way organisation and business
operate across various industries. Preparation will be key in a post-coronavirus world and businesses are already
taking steps to integrate initiatives, such as better work-from-home capabilities, and measures to reduce the negative
impacts of major pandemics. While it is important to note that Preventing, mitigating and addressing the damage
being done to human rights will be key to maintaining trust — with clients and consumers, your employees, your
shareholders and your communities. It will be key to building a world of greater resilience. However, there is a light
at the tunnel as leaders and respondents are optimistic that once the dust settles on COVID-19, businesses and
consumers will be quick to return to normal.
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ABSTRACT

The heronry is the assemblage of single or multiple species of water bird that make colonial nests near
water bodies. The present study is an attempt to understand the nesting behaviour of different species of
egrets, herons, cormorants belonging to Order: Ciconiiformes and try to understand the population
trends, selection of nesting plants by water birds. This present study also aims to investigate the impact
of urbanization on birds in the study area. In Despite being a residential colony, the study area has low
chances of human disturbances and contains a large number of trees that provide nesting and breeding
places for birds like herons and cormorants in the rainy season. A total number of five species were
recorded among which four species of Family: Ardeidae and one species of Family: Phalacrocoracidae.
Water birds and nest count in the PCBL residential complex were much more than its adjacent forest
habitat. Statistical analysis showed a significant difference between the means of total nest count of two
habitat types as indicated by a one way ANOVA (F=5.90,P<0.05) followed by a Tukey’s HSD test
(P<0.05).The result of the analysis showed a significant difference between the total nest counts between
forest and PCBL colony in 2021.For the implementation of proper avifaunal conservation strategy of any
bird species, knowledge of its ecological requirements, population size, threats are very much needed.

Keywords: breeding; Heronry, Ciconiiformes, Waterbirds, anthropogenic impact,
conservation
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INTRODUCTION

The heronry is the assemblage of single or multiple species of water bird-like storks, herons, cormorants and egrets,
which make colonial nests near water bodies [1,2] . Heronries play an important role in the conservation of various
water birds in general and threatened species in particular. Nest preparation and assemblage of water bird depends
upon many factors like availability of food material, presence of nesting trees, adequate supply of nesting materials,
minimum pollution, safety and overall undisturbed ambience [3, 4]. In India about 26 species of water birds have
recorded to nest colonially among them Purple heron, Grey heron, Black-crowned night heron, Indian Pond heron
and Cattle Egrets, Little Egret Greater Egret were commonly reported. In India over 553 heronries were recorded and
most of them are found in wetlands or very near to water bodies [5, 6, 7]. Various internal and external factors
directly control the breeding success of animals. It also depends upon inter-species and intra-species relationships in
nesting colonies, access to food resources. Predation is one of the major selective forces that regulate the shape of
communities in almost all types of ecosystems [8,9]. To mitigate the predation pressure, birds adopt various anti-
predatory strategies like colonial nesting, nesting tree selection, through parental care. Group nesting in heronry also
minimizes the predation pressure in nests and nestlings [10, 11, 12]. Several species of water birds have adapted to
novel urban ecosystems and used them for both breeding and feeding habitats.

For the determination of a successful conservation strategy of any bird species, knowledge of its ecological
requirements is very much needed [13]. Climatic conditions especially the arrival of monsoon season directly affects
nest making and breeding behaviour of birds [14]. Ali & Ripley (1987) [15] also reported that the breeding season of
storks is very much dependent on the monsoon and related water conditions, which directly regulate the abundance
of food. So the knowledge of the climatic condition of a particular habitat, arrival dates and breeding season of birds
is very much important for studying the long term effects on breeding in the ongoing climate changes [14, 16]. Water
birds generally prepare a nest at the upper canopy level of large trees and they select the tree after careful evaluation
of the prevailing safety conditions [17]. Water birds usually construct nests set up simply exposed nests at the upper
canopy level of large trees. Nest building at the canopy is also common in cormorants and egrets but herons prefer
lower branches for nest building purposes[18,19].

Near water bodies,

Water birds generally prepare nest on indian banyan (Ficus benghalensis) trees , mango trees (Mangifera indica),
jackfruit (Artocarpus heterophyllus) and copper pod (Peltophorum pterocarpum) trees in urban but they also make nest
in forest area also [19,20]. To overcome the predation pressure birds select new unconventional habitats which have
less number and diversity of predatory species. Human influenced urban ecosystem is such a habitat that has less
diversity and density of enemy as well as the source for easily available food [21, 22,23]. So several species of water
birds now select novel urban ecosystems as breeding and feeding grounds. These types of wetland-dependent
breeding sites are also found within highly crowded towns and human settlements in Kerala [22] and different
places [19]. More than 45% of all heronries in India are located in parks and gardens in urban areas [6] and nests are
found in human-inhabited areas such as residential areas, towns, along roads sides, and non-residential areas [24,25].

A similar type of nesting behaviour is also observed in many Indian cities like National Zoological Park in New
Delhi [26] , Piele Gardens in Bhavnagar city[27], Karanji Tank in Mysore[28]. However, only a few studies were
carried out to understand the urban stress of water birds on nesting and breeding. So the purpose of this study was
also to access the population trends, anthropogenic impacts, preference of water bird nesting in Philips carbon black
limited residential colony of Durgapur in comparison to its surrounding forest. This present study also aims to
investigate the impact of urbanization on birds in these areas.
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MATERIALS AND METHODS

Study area

The present study was conducted in Philips carbon black limited (PCBL) residential complex and forest surrounding
this residential complex situated in Durgapur, West Bengal, India beside NH-2, which falls between 23°30'28” N,
87°21'11" E (Figure 1 and figure 2). There is a forest area adjacent to this residential colony and a water body nearby.
The colony has a thick canopy of deciduous trees which provides the nesting place for residential and migratory
birds including heronry birds of the order Ciconiformes.

Field observation

Regular observation and all counts were made during early hours (6.00 am to 8.00 am) of the day during monsoon
months of June 2020 to September2020 and June 2020 to September 2021. During this study point surveys and line
transects surveys were used for counting birds and nests [25, 29]. The count was done by walking inside the
residential complex and its adjacent forest and bird or nest count were done with the help of a binocular (Olympus).
Digital documentation was done with the help of a digital camera (Canon EOS 1200D DSLR) from time to time. The
field trips were carried out at an interval of seven days for proper counting of the bird and its nest in the study site.
Identification of birds in this study area was done using “The Book of INDIAN BIRDS” by Salim Ali [30]. Similarly
secondary information about heronries was collected from people residing in the residential complex and other local
people. No birds were Killed or captured during the study period.

Statistical analysis

Statistical analysis and graphical representation of data were done using Microsoft Excel, 2007.To compare bird
count and nesting preference between two habitats i.e residential complex and adjacent jungle, one-way analysis of
variance (ANOVA) was done setting Alpha to 0.05.At the same time, Tukey’s HSD post hoc analysis between pairs
or subgroups were done using Tukey HSD calculators (astatsa.com) to identify specific variables that differ
significantly.

RESULT

Bird survey

The spread of urbanization rapidly decreases the habitat of flora and fauna. But sometimes it creates alternative
habitats and support nesting as well as the breeding populations of various animals including heronry birds. In this
present study altogether five (5) nesting populations were documented out of 26 water bird species normally found
in India[6] . Five heronry birds were recorded in the study area which were Black-crowned Night Heron (Nycticorax
nycticorax), Cattle egret (Bubulcus coromandus), Great white egret (Ardea alba), Little egret (Egretta garzetta), Little
Cormorant (Phalacrocorax niger). Among these five species, cattle egrets are highest in number, little egrets and great
white egret are moderately found but the number of cormorants and black-crowned night heron population is less in
number (Figure 3) in both the studied areas. As per local people information, these water birds prepare nest for last
20-25 years. Water birds found in Philips carbon black limited (PCBL) residential complex are much more than in its
adjacent forest (Figure 4).

Statistical analysis showed a significant difference between the means of total nest count of two habitat types as
indicated by a one way ANOVA (F=5.90,P<0.05) followed by a Tukey’s HSD test (P<0.05).The result of the analysis
showed a significant difference between the total nest counts of two different habitats like Forest 2020 and PCBL
colony in 2021 as well as between forest and PCBL colony in 2021(Figure 4 and figure 5).
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Nesting behaviour

The residential complex is covered with different types of trees, but the main trees are mango, Indian fig, eucalyptus,
coconut and jack fruit. Ardea alba, Egretta garzetta and Bubulcus coromandus usually prefer mango trees here for
making whereas Phalacrocorax niger and Nycticorax nycticorax select eucalyptus tree for the same purpose. The total
number of a nest found in mango trees is higher than in other trees. Birds select a plant in the core area of the colony
than the periphery for making a nest in the study site. A mixed population of three species of the egrets are observed
in the same mango tree but sharing of the same eucalyptus tree by herons and cormorants is less frequent. Egrets and
cormorants generally prepare a nest in the canopy layer but herons less used the canopy layer. An interesting
difference in nest number was observed between two habitats (Figure 4). Nest numbers are much more in residential
complex than adjacent forest and number of bird population increases in 2021 in comparison to the bird population
of 2020 in both the habitats. In residential complex nest count of Cattle egret (34.53%), little egret (25.9%), Great white
egret (20.1%), little cormorant (10.7%) and Black-crowned Night heron was (8.6%) were found in 2020(Figure 5 & 6).
The percentage was more or less the same in 2021 with a slight decrease in nest preparation by Great white egret
(18.4%) in 2021. Nest number is much lower in the adjacent forest near residential colony than inside the residential
colony.

Anthropogenic Impact on bird population

During our survey in the PCBL residential colony, we observed the number of birds and nest is much more than the
adjacent forest area. Restricted entry of a vehicle and local people in residential colonies triggers the nesting of
heronry birds. National Highway (NH-2) is passing very close to adjacent forest which creates noise and air
pollution. High- speed dust storms and predatory animals sometimes damage nests and chicks more in forest areas
than a residential area. In the close vicinity of the forest area there lies a slum, people of that area belong to below
poverty line (BPL) category. Children of that area throw stones as a fun game and with a special wooden device
catapult kill the birds for flesh in the adjacent forest so the number of rejected nest in forest areas is much more than
in the residential colony. Birds present in residential colonies gather food material easily in comparison to birds
colonize in the adjacent forest.

DISCUSSION

In the Indian subcontinent approximately 1300 species of birds are commonly seen. The main reason for high
avifaunal diversity in this region is its diverse landscape like hills, plain land, Grassland, wetlands and marine
environment with unique vegetation as well as unique diversified climatic conditions which attract and give suitable
habitat for many bird species around the year [31]. Migratory birds are the key mobile links that contribute to the
function of a diverse eco-system. This makes migratory bird’s prime witnesses to global climate change.
Environmental factors like vegetation, food availability, rail fall, presence of prey species and other factors also
determine the population size of a bird population in any particular area [14]. Nesting behaviour and nest design of
any bird is regulated by natural selection, risk of predation and sexual selection [32]. Nest design is also regulated by
the habitats and habits of specific bird species so a tremendous amount of convergent, recurrent, and parallel
evolution of different nest types is observed in birds which make it difficult to delineate particular phylogenies [33].
The rhythmic patterns of the arrival of birds in the PCBL colony are phenomenal as well as very much seasonal. This
area provides a suitable habitat for the distribution of the above- mentioned bird species. The study area is covered
by different types of trees, but the main trees are mango, eucalyptus, Indian fig, coconut and jack fruits but water
birds select different vegetation strata to minimize competition for resources. Previous study showed that three types
of egrets, one type of cormorant and heron commonly found in this study area [19]. In the residential complex
maximum number of the nest were found from Cattle egret and the number of the nest counts was less among Black-
crowned Night herons. A previous study suggests that Cattle egret, herons and cormorants prefer low water level
areas for foraging. The study site provides a large number of trees for their habitat and a small water body nearby
this residential complex provide food for water birds. The selection of particular trees by bird species must play
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some evolutionary role. Nests on the tree might give the species a proper niche where it can breed or camouflage
from the surrounding, thus can increase reproductive success.

In the residential complex nest of Cattle egret is much more than other bird species. The total number of nest is also
more in residential complex than adjacent forest near residential colony. The reason behind this is that birds collect
food material easily from the domestic waste of residential colony. Normally human settlement near heronry and
repeated visit near nesting tree sometimes produce a detrimental effect on water birds as they leave the nest at
various stages of breeding which directly decreases the bird population [34,35]. But people who reside in the study
site of residential complex don’t disturb the birds so a natural harmony was made between various bird species and
residents which trigger the population of birds. A similar type of natural harmony between bird species and tribal
people were reported by Dey et al., 2021[29]. Residential complex study sites follow the strict rules for the to and fro
movement of local people or poachers so they do not easily enter the residential area and birds receive extra
protection. But adjacent forest is open type so many people including children enter the forest for various purposes
and annoying birds. Sometimes they kill the bird or destroy the nest. So birds prefer residential complexes as safe
habitats for nesting rather than the adjacent forest. The selection of nesting plants very near to human habitation
gives a better chance to avoid their predator and colonial nest formation behaviours also provides better chance to
survive [14]. Horns of the heavy vehicle passing through the jungle and pollution also disturb the birds in the
adjacent jungle so birds shift their habitat in the residential complex which is a less noisy and calm environment
suitable for bird nesting.

In recent times , bird population decreases very rapidly.. There are many factors that accelerate this decline are
felling of nesting trees, indiscriminate use of pesticides, drainage and conversion of wetland feeding habitats,
collection of eggs and chicks and conversion of coastal mangroves. Wetlands are also an important part of the
ecosystem. It plays a vital role to regulate the hydrological cycle. It is an ideal habitat for different types of migratory
and resident habitat birds like herons, cormorant, lesser whistling duck, cotton teals, egret and many water birds
[36]. Rapid urbanization also destroys the habitats of many organisms and destroys local biodiversity. Now a day’s
urban habitat are suitably used by the colonial water birds both for roosting and breeding. Urban ecosystems have
less diversity and density of predators, but supply of year-round food resources and nesting locations with a stable
environmental condition [21, 22]. Although the selection of habitat by a bird species is mostly genetically controlled
learning and experience also play a great role. Water birds construct nests at the upper canopy level of large trees.
They choose nesting sites after careful evaluation of the prevailing safety conditions [17]. In our study; we found the
colonial nest of heronry birds in two different habitats like wild habitats (forests) and urban sites (PCBL
Colony).Birds select nesting tree very near to human habitation which provide them better chance to avoid their
predator, as well as colonial nest formation behaviors, also give them a better chance to survive[14]. Urbanization
helps the water birds for getting food from waste material, protects against predators and poachers so bird count and
nest number are more in urban study sites than wild habitat. There are various hypotheses for nesting plant selection
by birds in human-influenced habitats. Among them enemy exclusion hypothesis one of the principle hypothesis
[23]. Urban environment protect birds against predators. Urban heronries are also exposed to man-made stresses like
the occurrence of close high-rise apartments, noisy streets and light pollution from high mast lighting towers,
vehicular emissions, effluent discharge and direct human access to nesting locations. But as this is a protected
residential complex so this type of manmade stress is very less in this study site which triggers the increase of bird
population and created urban habitat of this study site is no longer a lost habitat for birds and various wild birds.
They successfully acclimated with their new habitat and population size increases regularly. This type of survey
work may attract government/non-government avian faunal conservation organization(s) to implement proper
conservation strategy in the PCBL colony. Reporting of colonial nest selection by birds in cities for nesting and
foraging habitat also support the findings of this study [6, 26, 27,28].
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CONCLUSION

Predation is the main selective pressure in nature that regulates the population size of various including birds.
Nesting preference, habitat selection, and nest architecture directly correlate with the predation rate, and birds prefer
to prepare nests in an area where predation pressure is low. Throughout the globe, the rapid growth of urbanization
exerts a detrimental effect on biodiversity. Recent studies suggest that minimum water level is an important source
to attract egrets, herons and cormorants since most of the species prefer to forage in low-level water areas. So
awareness campaign for local diversity conversation is very much needed in the study site to accelerate the process
of avifaunal conservation and this type act should promote other urban people to come forward and only then we
can successfully implement any conservation strategy to protect our biodiversity.
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ABSTRACT

In Asia, the plant turmeric has been used for centuries with a long historical medicinal use. The turmeric
cultivated in India is very fine quality in the world for its high content and its inherent qualities of the
curcumin a significant phytoconstituents. Separation of curcumin from turmeric makes the turmeric
(spent flour) as a waste and used as a fuel in boilers. Thus the present study was aimed to extraction of
curcumin from turmeric and isolation of starch from native turmeric spent and industrial turmeric spent
and analysed for its physical, functional, anti nutritional and chemical properties to make it suitable in
the application of food industry. This isolated starch was subjected to nutrient analysis, mineral
composition, microbial analysis, functional properties and anti nutritional properties. The results
revealed that industrial turmeric spent starch were observed to have good qualities with reference to
high nutritive value, functional properties and low amount of anti nutritional parameters with low
microbial activity when compared to native turmeric spent starch. Thus the industrial turmeric spent
starch should not be wasted and can be used as an ingredient in the food product development,
nutraceutical and pharmaceutical formulations.

Keywords: Turmeric, Turmeric Spent, Starch, phytoconstituents, Nutraceutical and Pharmaceutical.
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INTRODUCTION

The spice, turmeric is widely used for its medicinal properties and as a colouring agent [1]. In Asia, the plant
turmeric has been used for centuries with a long historical medicinal use. In the Southern Asia, the turmeric is a
principal spice and it is also used as a component in many ceremonies. The turmeric is called as “Indian saffron”,
because of its brilliant yellow colour [2]. In the South Asia, the turmeric — Curcuma longa is the Zingiberaceae ginger
family which is a herbaceous rhizomatous plant. The turmeric cultivated in India is the very good quality in the
world for its high content and its inherent qualities of the curcumin a significant phytoconstituents. The Erode city, a
state of South Indian Tamil Nadu, the most important trading center and the turmeric world’s largest producer. The
turmeric is called as “Turmeric City,” “Yellow City,” or “Textile City.” A Maharashtra city, Sangli is next to Erode in
significant as a productive and in size and exporting for turmeric. Within the last 25 years and with over 3000
publications, the modern medicine has recognized turmeric importance. They differ in the functional properties,
chemical structures and physico-chemical characteristics. The various health benefits of curcumin made it as one of
the most selling and useful nutraceuticals in pharmaceutical industries. So, the component curcumin is scientifically
removed from the fresh turmeric flour and is used as nutraceutical. The spice industries while processing have to
give importance to utilize the by- products and its waste produced during spices processing that turns into value
added products. The additional effect on textural and nutritional quality of the product, dosage of addition and
incorporation of turmeric spent starch in selected food products needs to be standardized [3]

The world’s turmeric crop is produced in India and 80% of turmeric is consumed. The raw flavour from the
rhizomes are removed by steamed or boiled, the starch is gelatinized and to produce a colored product. From
turmeric, the 100 components have been isolated. From the C. longa and C.zedoaria has extracted starch and there is no
differences significantly between these two species in size, granule shape and amylose content were observed [4].
The turmeric rhizomes has a 40% (w/w) isolated starch, after oil extraction from turmeric by using supercritical fluid
extraction have observed [5]. The turmeric worldwide production is 1.115million tons and in India is for
approximately 80%. From India annually, turmeric oleoresin of 200 tons are traded. The turmeric liquor of 140 tons
as Removed Curcumin Turmeric Oleoresin and spent 18000 tons is manufactured by oleoresin turmeric industries
and the spent from turmeric oleoresin industries does not have any uses commercially [6]. This industrial turmeric
spent could be used in manufacture of food products such as baked products and other value added food products.
Thus the present study was focused to extraction of curcumin from turmeric and isolation of starch from native and
industrial turmeric spent and analysed for its physical, functional, anti nutritional and chemical properties to make it
suitable application in food industries.

MATERIALS AND METHODS

Sample Collection

Commercial industrial turmeric spent flour was bought from RKS Healthcare. For the preparation of native turmeric
spent flour, Turmeric was purchased from a Erode traditional market and the chemical reagents were also
purchased.

Extraction of Curcumin

The turmeric rhizome was rinsed and washed in tap water and dried at room temperature. The turmeric rhizome
was pulverized and grinded up to it was powdered. With soxhlation method, turmeric powder of 500mg were
extracted and dichloromethane and ethanol solvents were used. The extraction was stopped when, the solvent has
not turned orange, and the results were measured. By column chromatography, the isolation was completed with
(97:3) % dichloromethane-methanol as mobile phase on silica gel. [7]
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Isolation of starch from turmeric spent flour

The 1000grams of turmeric spent flour was dried in air then dispensed in five times its pure water weight and
allowed to settle for two hours and with a muslin cloth this was purified. Then the residue was washed with water
till it was clear. Then the impured milk of starch was centrifuged at 5000 rpm for 30 minutes and the supernatant
was filtered. By centrifuging, the developed starch sediment was washed with water for several times until a pure
white starch appeared. By employing a hot air oven, it absolutely was dried at 50-58°C for two hours to permit the
200 gms of starch and it was kept in impermeable container [8]

Nutrient analysis

The nutrient composition like carbohydrate, pH, moisture, protein, ash, crude fibre, total titrable acidity, fat, energy,
dietary fibre, amylose content and total starch were determined for the selected two native turmeric spent starch and
industrial turmeric spent starch flours using standard procedures.

Mineral Composition

The mineral composition such as zinc, sodium, magnesium, potassium, calcium, iron and phosphorus for native
turmeric spent starch and industrial turmeric spent starch by Atomic Absorption Spectrometry (AAS) were
determined [9]

Microbial Analysis

The microorganisms pure culture was obtained from the Microbiology Department, DKM College for Women
(Autonomous), Vellore. The fungi and bacterial stock cultures were sub - cultured in nutrient agar (NA) slants while
that of yeast and mould on Sabour and Dextrose Agar (SDA) slants and stored at 40°C [10]

Functional Properties

The functional properties such as bulk density, oil absorption capacity, water absorption capacity, hydration
capacity, hydration index, swelling power, solubility, swelling capacity, swelling index and solid loss were
determined. The bulk density of 2 different samples was determined [11] The oil absorption capacity was employed
to determine native turmeric spent starch and industrial turmeric spent starch [12]. By the method of Takashi and
Sieb (1988), the solubility and swelling power was determined[13]. By the method of Sosulski (1962), the water
absorption capacity was determined [14]

Anti-Nutritional parameters

The natural or synthetic compounds are anti-nutrients, it reduces the availability of the nutrients when present in
foods. By Sadasivam and Manickam (2005), the antinutritional parameters such as trypsin inhibitor, tannin and total
phenolics using standard procedures was determined [15]

Statistical Analysis

By the statistical methods, the final data was assembled together and examined. The Descriptive statistics results
such as one way ANOVA, standard deviation, mean were represented. A p-values <0.05 were mentioned as
important. The Analaysis of Variance (ANOVA) among the native turmeric spent starch and industrial turmeric
spent starch was used to test the differences.

RESULTS AND DISCUSSION

The data on nutrient analysis of native and industrial turmeric spent starch were presented in tablel. It shows that
pH (7.33), ash (8.56gm) , total titrable acidity (0.56gm) , crude fibre (5.13gm) , carbohydrates (74.53gm), proteins
(9.86gm), energy (324.13kcals), total starch (12.46gm) and dietary fibre (4.16 gm) of the Industrial turmeric spent
starch is greater than that of native turmeric spent starch. This indicates the good quality of the industrial turmeric
spent starch with respect to its chemical composition. Similar observations were reported by Sowbhagya et al., 2015
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[16] The figure 1 shows the nutrient analysis of native and industrial turmeric spent starch. The mineral composition
of native and industrial turmeric spent starch were presented in table 2. The mineral composition of industrial spent
starch shows a higher content of sodium (25.3mg), potassium (550mg), Iron (63.56mg), Calcium (97.6mg),
Phosphorus (290mg), Zinc (7.95mg) and Magnesium (21.66mg). Kumar et al (2005) reported the high mineral
composition of turmeric spent starch indicates its anti cancer, anti diabetic, antioxidant, and anti inflammatory
activity [17]. Figure2 shows the mineral composition of native and industrial turmeric spent starch. The
antinutritional properties of native and industrial turmeric spent starch were presented in table 3. It was found that
antinutritional properties such as tannins (2.15mg), total phenolic content (9.4mg) and trypsin inhibitors (2.09mg) are
lower in industrial turmeric spent starch when compared to native turmeric spent starch. This indicates the high
antioxidant capacity of industrial turmeric spent starch. This low anti nutritional values shows the efficacy of
industrial turmeric spent starch in scavenging the superoxide free radical effectively thereby improving the body’s
defence mechanism [18]. The antinutritional properties of native turmeric spent starch and industrial turmeric spent
starch is showed in figure 3.

The functional properties of native and industrial turmeric spent starch were presented in table 4. It was observed
that bulk density (1.0g/ml), oil absorption capacity (1.21g/g), water absorption capacity (7.44g/g), swelling power
(0.72g/g), solubility (0.82%), solid loss (37.49%), swelling capacity (0.82) and its index (5.86%) hydration capacity
(3.87) and its index (80.03%) is higher in industrial turmeric spent starch than native turmeric spent starch. These
higher functional properties of industrial turmeric spent starch indicates it good baking property and its suitability in
the application of food industry [19]. The greater bulk densities are advantageous for lowering the paste thickness
and better ease of dispersibility by Udensi et.al, 2000 [20]. An important factor of oil absorption in formulation of
food is because of fat increases the mouth feel of foods and it is a flavour retainer [21]. The figure 4 shows the
functional properties of native turmeric spent starch and industrial turmeric spent starch. The results from the table 5
revealed that growth of fungi named Rhizopus species was found in native turmeric spent starch and not in
industrial turmeric spent starch. The growth of gram-negative bacteria such as Bacillus and gram-positive bacteria
Staphylococcus Aurius were found in both native and industrial turmeric spent starch.

CONCLUSION

The nutrient analysis, mineral composition, anti-nutritional parameter, functional properties and microbial analysis
of industrial turmeric spent starch showed a good result than native turmeric spent starch. The best way to enrich
the food production is to use industrial wastes is very important. The turmeric spents, a spice industry by-product, is
a source of functional ingredients also phytoconstituents such as dietary fibre, protein along with mineral. The foods
nutritional aspect is increased by adding the turmeric spents as a important origin of functional ingredients. There is
much of potential for the turmeric spent usage, since India is the major producers of turmeric also turmeric spent
starch products. Thus the industrial turmeric spent starch should not be wasted and can be used as an value addition
in the food product development, nutraceutical and pharmaceutical formulations.
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Table 1 Nutrient analysis of Native and industrial turmeric spent starch

S:NO: Parameters Native turmeric spent starch Industrial turmeric spent
starch

1. pH 6.13+0.752 7.33+0.972
2. Ash (g) 7.1+0.912 8.56+0.502
3. Total titrable Acidity () 0.33+0.102 0.56+0.162
4. Moisture (9) 10.73+0.802 9.4+0.752

5. Crude Fibre (g) 4.83+0.752 5.13+1.002
6. Carbohydrates (g) 68.53+0.752 74.53+0.942
7. Proteins (g) 9.56+0.652 9.86+0.352
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8. Fat (g) 7.1620.702 6.83+0.702
9. Energy (Kcals) 313.33+0.612 324.13+1.052
10. Total Starch (g) 12.23+0.802 12.46+0.602
11. Amylose content (%) 12.26+0.702 11.6+0.72
12. Dietary Fibre (gm) 3.6+£0.52 4.16+0.702

The values are expressed as the mean of two samples + SD. Values in a row do not differ significantly (p>0.05).

Table 2 Mineral composition of Native and industrial turmeric spent starch

S:NO: Minerals Native turmeric spent starch Industrial turmeric spent starch

1. Sodium (mg) 19.73+0.472 25.3+0.81a
2. Potassium (mg) 487.5+0.452 550+0.852

3. Iron (mg) 54.2+0.652 63.56+0.452
4. Calcium (mg) 84.4+0.552 97.610.552
5. Phosphorus (mg) 247.6+0.412 290+0.72

6. Zinc (mQ) 7.18+0.542 7.95+0.602
7. Magnesium (mg) 18.33+0.982 21.66+0.492

Table 3 Anti nutritional parameters of native and industrial turmeric spent starch

The values are expressed as the mean of two samples + SD. Values in a row do not differ significantly (p>0.05).

. Industrial turmeric spent
S:NO: Parameters Native turmeric spent starch ustrt st:rch 1csp
1. Tannin (mg/qg) 17.32+0.532 2.15+0.68P
5 Total Phenolic content 32.3+1.01a 9.4+0 81b
(mg/g)
3. Trypsin inhibitor (TIU/mg) 13.59+1.162 2.09+0.92b

The values are expressed as the mean of two samples + SD. Values with different superscripts in a row differ
significantly (p<0.05).

Table 4: Functional properties of native and industrial turmeric spent starch

S.No: Functional properties Native turmeric spent starch | Industrial turmeric spent starch
1. Bulk Density (g/ml) 0.88+0.142 1.0+0.172
2. Water Absorption Capacity (g/g) 7.12+0.112 7.44+0.082
3. Oil Absorption Capacity (9/g) 1.15+0.052 1.21+0.102
4, Swelling Power (g/g) 0.52+0.432 0.72+0.162
5. Solubility (%) 0.69+0.202 0.82+0.232
6. Solid loss (%) 32.30+0.842 37.49+0.812
7. Swelling Capacity (g/1000seed) 0.77+0.552 0.82+0.472
8. Swelling Index (%) 5.6+0.452 5.86+0.452
9. Hydration Capacity (ml/1000seed) 3.04+0.092 3.87+0.262
10. Hydration Index (%) 76.07+0.872 80.03+0.202

The values are expressed as the mean of two samples + SD. Values in a row do not differ significantly (p>0.05).
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Table 5: Microbial Analysis of Native and industrial turmeric spent starch
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Organisms Present in Native

Organisms Present in
Industrial turmeric

S.No: Microbial parameters Dilutions .
turmeric spent starch

spentstarch

102 Rhizopus Sps No growth

1. Fungi culture 103 Rhizopus Sps No growth

104 Rhizopus Sps No growth

Gram positive cocci in clusters and

10+ A
rods Gram negative in rods

Gram negative in rods

. Gram positive cocci in clusters and
5
2 Bacteriology Culture 10 rods Gram negative in rods

Gram negative in rods
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Gram negative in rods

(Staphyloccus aurius — clusters and Bacillus — rods)
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Figure 4. Functional properties of native and
industrial turmeric spent starch
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ABSTRACT

Indian mathematician Narayana of 14thcentury CE posed several interesting problems in mathematics. In
this paper, I will introduce one such puzzle and determine its smallest solution in positive integers
through continued fraction method. In doing so, | will also derive a general way to generate infinitely
many solutions to the given problem. The way adopted in this paper using continued fraction provides
infinitely many solutions to two equations simultaneously,

Keywords: Pell’s Equation, Smallest Solution, Continued Fraction, Convergents, Infinitely many
solutions

INTRODUCTION

Around 1356 CE, Indian mathematician Narayana Pandita wrote a wonderful mathematical treatise titled Ganitha
Kaumudi. This work had several interesting puzzles and mathematical ideas. Most notable among them were
Narayana Cows, a puzzle resembling Fibonacci sequence pattern generation, but Narayana considered cow
population instead of Fibonacci’s rabbits. In this paper, however, | will introduce another interesting and important
puzzle posed by Narayana and derive its smallest solution in positive integers as well as infinitely many solutions
using continued fraction method.

Description of the Puzzle
Narayana posed the following puzzle:

Find the smallest solution in positive integers to the equation X~ —103y* =1 (1)
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Using continued fraction of /103 we shall obtain the smallest solution of (1). However, in this paper, | shall

discuss the way to obtain the smallest positive solution as well as generate infinitely many solutions using a novel
method.

Solution to the Puzzle
First, we notice that

(477 — 47103) x (477 + 47+/103) = 2

From this, we get the following computations

2 2
477 - 47103 = =
477+47103 954 (477 - 47/103)
B 2 B 2
B 2 B 2
54 — 954 —
954 — (477 - 47+/103) 954 2
954 — (477 —47+/103)
3 2 3 2
954 2 ) 954 2 ,
954 — > 954 — 5
94— 954 —— =
954 — (477 —47+/103) 954 2
954 —...
2
47103 = 477 - (2)
2
954 — 5
954 — 5
954 - 5
954 —— =
954 — ...
If we now compute successive convergents of the continued fraction represented by (2), then
AT _gyp 22T, 2 gy 954 217061235
1 954 477 954_ 2 455057 455057
954
¢, = 477— 2 477 455057 _ 103537981567 .
954 — 2 217061712 217061712
954 2
954

In each of the above convergents, if we consider the numerators as x and 47 (the coefficient of /103 in left hand

side of (2)) times the denominators as y, then we see that the convergents C,,C,,C,,... provides infinitely many

solutions to X —103Y? = 2whereas the convergents C,,C;,C;,... provides infinitely many solutions to
x* —-103y* =1.
T— 39206
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In particular, we find that (X,Yy) = (477,47);(217061235,21387679);...are solutions to the equation
x> —103y* =2 and (X,y)=(227528,22419);(103537981567,10201900464);... are solutions to
x* —103y* =1.

Thus the smallest solution in positive integers for X> —103y? =1 is given by (227528,22419) . The second
smallest solution is given by (103537981567,10201900464) . In this way using (2), computing Cg,C,,Cg,...we

get infinitely many solutions to X* —103y* =1. similarly from (2), computing C;:Cs, Cqy .. We get infinitely many
solutions to X* —103y* =2,

CONCLUSION

In this short paper, | had introduced the amusing puzzle introduced by Indian mathematician Narayana. Using the

recursive method proposed by Brahmagupta or by computing the continued fraction expansion for V103 we can
determine the smallest solution in positive integers to the puzzle posed as in (1) of this paper. But | had provided the
same solution through a novel way by constructing a continued fraction expression as presented in (2) and
considering its alternate convergents.

In particular, by extracting the convergents C;,C;,G;,... and considering the numerators as x and 47 times the

denominators as y, we can generate infinitely many solutions to the given puzzle X2 —1O3y2 =1. Doing the same
procedure for the convergents GC;,C,,C,,... we can generate infinitely many solutions to the equation
X2 —103y2 =2. Thus not only the continued fraction expansion in (2) generates infinitely many solutions to the
puzzle posed by Narayana but it also has generated infinitely many solutions to the equation X° —103y2 =2.

From the calculations performed in this paper, the two smallest solutions to the equation NG —1O3y2 =1 were
given by (X,y) =(227528,22419);(103537981567,10201900464). Thus the novel method of first solving

the equation X> —103y® =2 and then developing the continued fraction for 47~/103 as provided in (2), we have
generated infinitely many solutions to two equations in most comprehensive way. This is the main feature of this
paper.
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ABSTRACT

Reaping is the method of removing the mature rice crop from the field at the right time. Reaping will be
done by manually with help of sickles and knives or by mechanically combined harvesters or thresher.
Reaping, threshing, sweeping, hauling, field drying, stacking, and bagging are among them. Now a day,
reaper or combined harvesters are mostly used in harvesting process. The harvester machine is used to
pick paddies where only a small percentage of the paddies have fallen due to the harvesting machine's air
and vibration. Many people struggle to pick the paddies from the ground as a result of the process and the
majority of their time is spent in the process. In harvesting processes, the machine wastes about 20% of the
paddies. However, the proposed model was able to solve the problem by collecting the wasted paddies
via vacuum inhalation processes and it will be done automatically. Farmers will get benefited through our
proposed model and the paddies loss has been minimized.

Keywords: Harvesting Machine, Vacuum, Node MCU.

INTRODUCTION

After air and water, food is mostly needed for living beings to provide energy for doing the physical activities, for
sustain the life and to stimulate the growth of human beings. Grains, pulses, fruits, vegetables, oils, and other foods
are examples. About half of the world's population eats rice as a staple meal. Paddy farming is an intricate process that
involves number of steps to produce the final outcome [1]. Selection of seed, cultivation land concoction,
establishment of crop, water level management, crop nutrient management and health management, harvesting and
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post-harvesting are the basic stages of reaping. In the olden days, harvesting method is effective if the crop has lodged
or fallen over, but this method is a labour intensive [2,3]. Reaping nearly takes 45 to 80 hours per hectare if it is done
by hand. Manual collecting and hauling the harvested crop takes even more time [4]. A real harvesting method will
help to maximize the grain output and minimize the grain damage and decay [5,6].

Literature Review

Dr.S.Saravanan et al. (2020) proposed about the importance of paddy harvesting. They have proposed Vacuum based
suction of paddy harvesting methodology. This idea is better suited for harvesting the unused paddies from the land,
which is beneficial to our country's economic growth and the project's implementation would benefit our farmers [1].
Jeihoon Back et al (2014) proposed about the electrical power transfer to robot vacuum cleaner through high frequency
wireless method [2]. P.B.Jarande et al (2018) proposed an idea to provide solution for manufacturing the robotic
cleaner by utilizing the resources available in the local. They also proposed to design the robotic vacuum with Node
MCU [3].

METHODOLOGY

Air and vibration from the harvesting machine causes nearly 20% of the paddies to fall in the field. The farmers are
facing several difficulties to collect the paddies from the ground during this process. Also collecting the fallen paddies
from the field took a long time. Figure 1 shoes the manual collection of wasted grain from the field is difficult and the
cost needed to collect is huge. This method reduces the amount of food production and also causes huge financial
losses to the farmers.

Proposed System

While drinking upon the water there are most microorganisms that are mixed not visible to our eyes and due to the
impurities that have been mixed the PH level of the water gets lesser, making more likely to be contaminated with
pollutants and making it unsafe to drink. Fig.2 shows the picture of contaminated water. In the proposed method,
Vacuum inhalation methodology and a special mechanical setup is used to collect the dropped paddies. The Figure 2
Block diagram of the model is shown in figure. The electrical setup consists of relay, DC Geared motor, NODEMCU-
ESP8266, IR sensor, buck boost converter. Relay is used as a driver circuit for DC Geared motor and vacuum ON&OFF
Mechanism. Buck-Boost converter is used for converting high voltage to low voltage. It’s mainly for Wi-Fi module
which operates at low voltage. IR sensor is used for detect the object which is closer to machine nearly equal to 3cm.
NODEMCU is an open source firmware, used to control the entire system. LCD display is used for displaying the
vacuum ON/OFF state and wheeling position like right or left. The proposed setup will travel freely anywhere in the
field and it can also build its own path and obstacles will be avoided with the help of sensors.

Hardware Setup and Working

A cage wheel is designed for the wheel motion and a structured frame for carrying the vacuum mechanism and
storage tank shown in the Figure 3. The cage wheel is chosen instead of a regular wheel to drive the machine in wet as
well as dry land. Geared DC motor is fitted to the wheel shaft. The storage tank is built with a capacity of 5 liters.
Designing of the Vacuum Suction mechanism is a biggest challenge of this proposed methodology. The paddies are
sucked from the field by a vacuum pressure created by the DC series motor. During this process, the soil is also
sucked. To avoid the entry of soil into paddies, a filter is included in this storage tank to isolate the soil from the
paddies. The proposed model is a hybrid one which consists of electrical and mechanical components. In reality, the
paddy field is not completely dry, it is a little wet (puddle) in nature. So, in the design of wheel and framework, the
regular rubber wheel can’t be used at this place. In order to get rotation in field conditions, a cage wheel is designed.
The cage wheel is made of steel and can be used in any situation. A special structured frame is designed to support the
vacuum, storage tank, and other required components such as a battery, relay and so on. The vacuum architecture is
the most important aspect in this model. For designing the vacuum, vacuum outline pressure, density and volume
were taken into account. DC series motor is used for its rotation the table 1 shows the specification of the cage wheel.
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The sucked paddies and soils were fallen into storage tank through pump shown in the figure 3. A filter is designed
in the storage tank. Soil was deposited on the bottom of the storage tank because of less density when compared to
paddies and paddies were deposited on the top using this filter. Table 2 shows the specification selected for
performing simulation. The output from the proteus software shown in the figure 4. The electrical circuit is designed
in the software to meet the desired specifications. The microcontroller family Node MCU has a feature of WIFI
modaule as well as controlling operation. Blynk app is configured with Node MCU for ON/OFF of vacuum setup and
wheel direction. The figure 5 and 6 shows the final structure of the developed model to collect the waste paddies
from the field.

CONCLUSION

This proposed method of paddy collection is more suitable for collecting the wasted paddies from the ground which
is very much useful for the economic growth for our country and the implementation of this idea will be very useful
for the farmers in for collecting the paddies form ground without human work. The developed model can travel
freely anywhere in the field and it can also build its own path and obstacles will be avoided with the help of sensors.
Since the model will collect the paddies in the field automatically, the food production will increase and also the
labor cost will be reduced
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Table 1: Wheel Design Dimension

Wheel Diameter Material Used
20CM Heavy Duty Steel

Table 2: Specification of Vacuum Pump
Pressure 5 psi
Capacity 5 litre
Voltage 12v
Current 500mA

RPM 30 RPM
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ABSTRACT

A study to assess the knowledge regarding selected first aid measures among adolescent at TBML
college, poraiyar. The objectives of the study to assess the knowledge regarding selected first aid
measures among adolescent students, to associate the knowledge regarding selected first aid measures
among adolescent with selected demographic variables and to prepare the booklet regarding selected
first aid measures. Descriptive research design was used to assess the knowledge regarding selected first
aid measures among adolescent at TBML college, poraiyar. A total of 100 students were selected by
simple random sampling technique. Data was collected by closed questionnaire method. A booklet on
awareness on first aid measures and skill was given to each student. This study was concluded that
among the 100 student (1) 1% of the student had adequate knowledge. The present study assessed the
knowledge regarding first aid management. Most of the student had moderate knowledge.

INTRODUCTION

Life is characterized by precarious Taoists and turns risky conditions that emerge all the time. All throughout the
globe, people suffer from heart attack, accidents, organ failure along with this hypovolemic shock, chocking,
bleeding incidences are more common among the children’s and adolescent. The highly mortality associated with
them can be easily prevented most of the times by some very simple maneuvers and skills kike fluid resuscitation
immediate oxygen supply, prevent further fluid loss, abdominal thrust and also further blood loss. First aid is the
immediate action taken to save a life and reduce the effects of injury and illness medical help is obtained. First aid
provider should be able to handle the situation without panicking. Long go, henry sigerist, the medical historian
stated that “The people health ought to be the concern of the people themselves. They must struggle for it and plan
for it. The war against disease and for health cannot be fought by physician alone. It is a people’s war in which the
entire population must be mobilized permanently” many times, death results because of delay in reaching the
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casualty as soon as possible following the accident or injury, a life could be saved. This helps lower mortality and
morbidity rates, complications due to injury or delay in the treatment and a lesser monetary burden on the
causuality. Administration of first aid must not delay activation of the emergency medical services system or other
medical measures when required. First aid is the name implies is the first care given to a victim of an accident, injury
or sudden illness, before the provision of advanced medical care. First aid should be aimed to preserve life, promote
recovery and prevent worsening of the victim’s condition. Every year 1,50,000 people may die in the situations,
where first aid could have given them a chance to live. Almost 35% of death occurs within 5 minutes of an accident
while another 54% would die within 80 minutes.

However, by giving first aid at the site of the injury deaths can be decreased in 20% (METIN AND MUTHU, 2010).
According to the reports injuries are the leading cause of death, hospitalization and disability throughput the world
accounting for 9% of all deaths and 16% burden of disability annually. First aid is an important responsibility of all
the person, because in remote areas, there is very limited access to fully fledged hospitals and dispensaries in nearby
vicinity. Therefore we should be able to provide care of those who are injured. The aims of first aid are to preserve
life. Promote recovery and prevent worsening of the victim’s general conditions and quickly transport of the casualty
to the nearest medical aid is required. Hypovolemic shock or hemorrhage shock is a dangerous condition that occurs
if an individual’s loss more than 20% of the blood or fluid supply in the body. The significant loss of fluid makes it
hard for the heart pumps enough blood to the body. Remember that hypovolemic shock can result to organ failure
and necessitates immediate emergency care. A certain percentage of children to adolescent between the age group of
5-16 years old end up wounded while playing games. As a result many considered a hard games such as the football
often face a greater risk for sustaining a hard injury cause heavy bleeding. According to the injury facts 2017,
chocking is the fourth leading causes of unintentional injury death. Of the 5, 051 people who died from chocking in
2015. Then 2,848 were older than 74. Food is often responsible for chocking incidents in elderly. Living alone and
having dentures or difficulty or swallowing can increases at risk.

Statement of the Problem
A Study to assess the knowledge regarding selected first aid measures among adolescent at TBML college, poraiyar.

Objectives

e To assess the knowledge regarding selected first aid measures among adolescent students.

e To associate the knowledge regarding selected first aid measures among adolescent with selected demographic
variables.

e To prepare the booklet regarding selected first aid measures.

Research Approach
Research approach used for this study was quantitative approach.

Research Design

Research design is a blue print for conducting the study that maximizes control over factors that could interfere with
the validity of the findings. The research design adopted for this study was non-experimental (descriptive) research
design.

Setting
The study was conducted at tranquebar bishop manickam Lutheran college, poraiyar.

Population
Population is all elements (individuals, objects or substance) that meet certain criteria for inclusion in a study. The
population is a well-defined set that has certain specified properties. The population was this study was adolescent
(17-19) years.

Sample Size
A subset of population selected to participate on study. In this study sample size was 100.
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Sample Technique
Sampling is the process of selecting representing units of a population for the study in a research. In this study
simple random sampling technique was used

Sample Criteria
Sample where selected with the following pre-determined set criteria during the period of the study.

Inclusive Criteria

e Both boys and girls

e Age group between 17-19years

e Present during data collection

e Students who were able to understand English/ Tamil.

Exclusive Criteria
Students who are not willing to participate in the study.

Data Collection Procedure

Each day 25 students selected using simple random sampling technique. Data collection was conducted by using
structured questionnaire method. After data collection, a booklet were prepared for a awareness of first aid
management was given to each student to enrich and reinforce the knowledge and attitude regarding first aid
management.

Data Analysis

This chapter deals with the analysis and interpretation of the data collected from regarding first aid management.
This study results were tabulated, analyzed and presented on the data collected from the adolescent student. The
data were collected regarding the level of the knowledge about first aid management.

RESULTS

Table 1: Shows that put of 100 students 76(76%) of them belongs to 17 — 19 years, 13 (15%) of them belongs to 20-22
years, 9 (9%) of them belongs to 23-25 years. Regarding sex, 45 (45%) of them were male and 55 (55%) of them
female. The student fathers income 41 (41%) were earned below Rs. 5000 per month, 35 (35%) earned Rs. 5000-10,000
per month, 12 (12%) were earned 10,000-15,000 per month, 12 (12%) were earned >15,000 per month. Regarding
residence 46(46%) of them students were from urban area 43 (43%) of them were from rural area and 11 (11%) were
from municipality. Regarding the source of getting information 26 (36%) were gained knowledge from family
members 64(64%) were gained from college students. Regarding religion 41(41%) of them students are Hindu,
40(40%) of them students are Muslims and 19 (19%) of them students are Christian. Regarding family type 36 (36%)
of them students had nuclear family, 47 (47%) of them students had joint family. Table 2Shows that 1(1%) of students
had adequate knowledge, 60 (60%) of students had moderately inadequate knowledge and 39 (39%) of students had
adequate knowledge.

CONCLUSION

The study demonstrated that the structured teaching programme regarding knowledge on hypertension and its
prevention among adolescents residing in rural areas was effective to improve the knowledge of adolescents.

Recommendation
A similar study may be replicated on a larger scale. A comparative study may be conducted to find out the
effectiveness of using different teaching strategies regarding the same topic. The study can be replicated with control
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group. A study can be conducted to assess the knowledge and practices of other health practices like exercise,
relaxation techniques and Yoga etc.
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Table 1: Frequency and Percentage Distribution of Demographic Variables among Adolescent

S.NO DEMOGRAPHIC VARIABLES FREQUENCY | PERCENTAGE %
1. Age

17-19 years 76 76%

20 -22 years 15 15%

23 — 25 years 9 9%
2. Sex

Male 45% 45%

Female 55% 55%
3. Religion

Hindu 41 41%

Muslim 40 40%

Christian 19 19%
4, Monthly income

<5000 41 41%

5000 -10,000 35 35%

10,000- 15,000 12 12%

>15,000 12 12%
5. Family type

Nuclear family 46 46%

Joint family 54 54%
6. Area of living

Urban 46 46%

Rural 43 43%

Municipality 11 11%
7. Source of getting information

Yes 36 36%

No 64 64%
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Table 2: Distribution of Level of Knowledge among Adolescent
S.NO | LEVEL OF KNOWLEDGE PERCENTAGE FREQUENCY
1. Inadequate (Above 50%) 39 39%
2. Moderate adequate (51-75%) 60 60%
3. Adequate (below 76%) 1 1%
TOTAL 100 100%
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ABSTRACT

Distribution Transformers plays a vital role in the distribution of power from the secondary transmission
to the distribution systems. The distribution transformers have to be maintained periodically for its
reliable operation. This paper presents an online monitoring system to monitor the parameters like level
of the oil, values of voltage and current, temperature, level of oil and temperature of winding, loading
parameters and harmonics. This system consists of node Microcontroller unit, ESP 8266 unit interfaced
with the sensors and the communication unit. If any abnormalities occur in the transformer, then the
microcontroller unit will send the information to the web server and alert will be given to the attending
person by sending message or by automatic phone call.

Keywords: Online Monitoring, ESP 8266, Temperature, oil level, Distribution Transformer

INTRODUCTION

In developed countries, the failure rate of the transformers is less than 1% which is about 15% in developing
countries like India. The major failure occurs in the distribution transformer and it occurs due to the theft, loading
effects due to overloads and unbalanced loading. Overloading occurs in a transformer due to the summer seasons,
holidays and due to the lifestyle of the people. Due to these overloading phenomena, the voltage of the distribution
transformer drastically changes which increases the temperature of the motor and the insulation of the transformer
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worn out [1]. The increase in temperature of the transformer also affects the dielectric strength of the insulation oil in
the transformers by forming sludge in the oil. The two main reasons for forming sludge in the transformer is due to
the moisture and oxidation in oil. The windings of the transformer made up of copper coil also get damaged due to
the increase in the temperature. Power theft is also occurring in the transformer by using metal hooks in the
transmission system. Distribution Transformers are maintained periodically by a person appointed by the electricity
board but this method will not be effective as it involves time period and also discontinuity in power supplies. There
is a need for frequent monitoring of Transformer through web server in order to reduce the issues [2]. We proposed a
system for the automatic monitoring of transformer parameters such s temperature of the windings, current, voltage
and oil level. The main objective of this paper is to propose a user friendly 10T based online Monitoring system for a
distribution transformer.

Faults in Transformer and methods to detect faults

Faults in Transformer: The fault in the transformer can be classified as external and Internal Faults. The Faults
occurred due to the overheating, Design procedures; loss of insulation across the windings, contamination in the
insulating oil is called internal faults. The faults which occur due to the overloading, switching operations and due to
lightning strikes are known as External Faults.

Methods to detect faults: There are several techniques available to monitor the working of transformer they are
partial discharge analysis method, thermographs method, vibration analyzers and Dissolved gas analyzer method.
The partial Discharge technique is used to find the insulation strength of the windings of the transformers [3]. The
partial discharge is the discharge of the dielectric material subjected to the high voltage and it affects the insulation of
the windings. Partial discharge analysis involves sensors such as optic senor or wavelet transformation techniques
for the detection of partial discharge in a transformer. Dissolved Gas Analyzer method is used to analyze the
degradation of the insulation material based on the type of gas dissolved in the transformer oil. The gases evolved
due to the deterioration of Insulation material are CO, COz, CH4, C2H4, H: etc. The following tabulation shows the
faults based on the gases in the insulation oil [4]. Thermograph is the famous method used to detect the hotspots in
the external surface of the transformer due to the raise in the temperature by using the infra red imaging process.
This process is effective in finding the temperature raise of any electrical device. The above methods are effective in
finding the faults in the transformer by means of the periodical evaluation and maintenance of the transformer.
Distribution transformer can be monitored effectively by means of online monitoring of the devices by using the 10T
mechanism and we can able to detect fault by using the above technique.

Proposed Method

The following block diagram shows the online monitoring of the distribution transformer. The parameters such as
voltage, current, temperature of the windings and the level of the oil in the distribution transformer are sensed by the
suitable sensors and it is converted to the digital value by the analog to digital converter and it is compared with the
predetermined set values in the microcontroller. The microcontroller process the input parameters and it is sending
to the ESP 8266 wifi module to display the data in the web server and also alert the maintenance person if there is
any deviation by sending SMS and automated calls. The workflow of the project starts from the data collection unit
which consist of sensors used to measure the physical parameters of the Transformer which is processed data
processing unit consist of driver circuit for the micro controller circuit and microcontroller unit and the
communication device used to display the parameters and alerts if there is any fault [5]. Rectifier based voltage
sensor is used to detect the overvoltage and under voltage phenomena in the transformers. The capacitor is used a
filter circuit. The variation of the voltage causes the variation in the transformer flux leads to the Iron losses. This can
be detected by the voltage sensors and alert the maintenance engineers if there is any overvoltage or low voltage. LM
35 is used as a temperature sensor used to detect the temperature changes in the windings of the transformer [6]. The
detection of variation of winding temperature is important parameter in decision of assessing the transformer life.
The sensor detects the changes of the temperature and it is given to the analog to digital converter unit of the
transformer.
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The temperature changes in the winding are due to the overvoltage and over current of the transformers. The sensor
output changes 10 millivolt for every degree centigrade. So we can able to read the temperature by the following
equation
Sensor

0.01
The current sensor ACS 712 senses the changes in the current by using the principle of Hall Effect. The output
current measured by this sensor module is the instantaneous currentvalue which can be converted to RMS value by
suitable calculations [7]. The main feature of this sensor is that it can able to measure both AC and DC currents and it
is compatible with any type of microcontroller unit. Ultrasonic sensors are used as level sensors for detecting the
level of oil in the transformer tank. An ultrasonic sensor uses the ultrasonic wave for measuring the distance of the
object or to detect a level of the liquid [8]. The GSM module is used to communicate the user when there is an
emergency or fault occurs in the transformer. The GSM module will make a call to the number stored in the module
in case of faults [9]. The ESP 8266 module is used to send the messages and display the measured parameters in the
web server. The ESP 8266 module is having wifi module which will act as a transceiver to send the messages in the
web server [10].

Output Temperature = output voltage of the

Implementation in Algorithm

The steps of the algorithm is shown below

1. Start

2. Initialize proposed system with button switch.

3. All sensors such as current sensor, temperature sensor, oil level sensor, vibration sensor and humidity sensor
take the reading from the transformer [11].

All analog values which are collected in converted into digital value with the help of program.

Digital values are converted in the PIC microcontroller.

PIC microcontroller shows these values on LCD.

Microcontroller sends these values on webpage having Thingspeak where we have created a Ul to display the
data.

8. Ifany emergency condition occurs then immediately SMS is sent to engineers present over there through GSM.

9. Webpage Valued box will blow red to alert online.

10. All the data values are saved in database periodically.

11. End.

No a ks

Software Design: The software program is written in C programming which is responsible for controlling the
microcontroller operation. Database is created first for remote monitoring and storing of transformer data and the
database is designed by using MYSQL Database and the complete data of the transformer is stored in IOT software
Thing speak. By using this software, the data can be retrieved and analyzed in the future. The software
implementation of the project is done by using proteus software and the diagram is shown below.

The health index of the transformer is calculated by taking the monitoring parameters of the Transformer such as oil
level, temperature, loading parameters and noise etc. The formula used to calculate the health index of the
transformer is calculated as

" KjHIF;

1 45

Kiis the weightage of the ith parameter
HIF; is the health index of the ith parameter
Based on the parameter, the health index values and status are shown in the following table 2.

HI =

Hardware implementation of the Project: The Hardware implementation of the proposed system is shown in the
figure. The output of the sensor is given to the microcontroller and the microcontroller is driven by a driver circuit.
The sensor is connected to measure the various parameters of the Transformer. The predetermined cut off level for
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various parameters are set up in the microcontroller by the use of programming. The output parameters such as
temperature, oil level, voltage and current will be displayed in LCD and the same will be stored in the 10T software
Things speak. The microcontroller used in the hardware implementation is PIC controller.

ANALYSIS OF RESULTS

The output of the hardware is shown in the below figure. In the figure the value of oil level is indicated as r. If the
value of the r is 1, the oil level is normal. If r is equal to 0, then the oil level is low and hence the transformers needs
maintenance and the oil should be replaced. The value of temperature is indicated as 30 and it is in the normal state.
If the temperature raises suddenly increases then the alert will be sent to the mobile of the respective authority. The
figure shows the sudden rise in the temperature, since the set value for the temperature is 40 degrees. The
temperature value shown in the below figure is 41 degrees, so the alert message will be sent to the respective person.
The following figure shows the oil level is low and temperature is normal. Displayed values r: 0 and temp:0030,
when oil level is low then r: 0.

Outputs in ThingSpeak Platform

The measure output parameters are stored in the IOT Software thing speak are shown in the following figure. The
figure shows the temperature measurement of the sensors in the webpage. We can able to retrieve and analyses the
data. The status of the oil level, moisture level, voltage and current values are recorded in the ThingSpeak software.
The following graph clearly shows the normal and abnormal conditions of the transformers. The First graph shows
the output of measurement of temperature over a time period. The continuous monitoring of temperature level of
the distribution transformer is important since, it affects the operating life period, maintenance and reliability. For
analysis purpose we have set the dates as years. The second graph shows the measurement of oil level in the
transformer, A value of 0 represents the low value and the value of 1 represents the normal value. The level of oil has
to be maintained at proper level, which is a important parameter for the operation of distribution transformer. If the
level of oil is low, the temperature of the transformer will be increased and overheat the transformer. If the level of
the oil is high, then it leads to decrease of dielectric strength of the oil and oil has to be replaced. The third graph
shows the measurement of moisture content due to rainy Seasons. Since the moisture content will affect the dielectric
strength of the insulation. If the transformer is loaded at peak levels, this moisture will create gas bubbles and it
leads to contribute significant damage to the strength of the dielectric material present in the insulation. The
following graphs shows the measurement of voltage and current monitoring in the Distribution
transformer.Monitoring of current and voltage is important since the increase or decrease of these parameters will
drastically affect the consumer ends

CONCLUSION

This paper presents a reliable system for monitoring various parameters of transformers such as monitoring of oil
level, rise of temperature, voltage and current in a single platform. Furthermore, this system proposes the effective
online monitoring and easier preventive maintenance in the transformer. The user can easily rectify the faults. This
system provides higher reliability in the remote maintenance of the distribution transformer. If a fault occurs in a
distribution transformer, the responsible person can easily rectify the fault in remote operation itself by giving
commands to the service authorities.

FUTURE ENHANCEMENTS

In future, we can able to monitor the transformer by implementing fuzzy logic algorithms and machine learning
algorithms for calculating health index of the transformer. Since this algorithm provide accurate and reliable results.
We can also implement higher 10T techniques like raspberry pi to improve the quality of the system.
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Table 1. Types of Faults in the Transformer

S.No | Type of Faults Gases in the oil
1 Arcing in the winding CzH:
2 Corona discharge H2
3 Oil breakdown to high temperature C2H4
4 Oil breakdown to low temperature CH:sand CzHs

Table 2. The health index values and status

S.No | Health Index Health Status
1 100 % < HI >80 % Excellent
2 80%<HI>70% Good
3 70 % < HI >60 % Alarm State.
4 60% < HI>50 % Needs maintenance
5 HI <50 % POOR
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ABSTRACT

A cross sectional study with quantitative approach was used to assess the knowledge on Breast Self
Examination and identify the obstacles among 100 working women coming to Sacred Heart Hospital,
Thoothukudi for treatment were selected by convenient sampling technique and self administered
guestionnaire was used to assess the knowledge and identify the common obstacles to practice breast self
examination .The result showed that most of working women had moderate knowledge and it revealed
that the common obstacles to do breast self examination were not prioritizing Breast self Examination
,not believing in Breast Self Examination ,lack of knowledge about how to perform Breast Self
Examination, being worried to findout breast cancer ,not having enough privacy and time to perform
Breast Self Examination were the common obstacle to practice Breast Self Examination.

Keywords: Breast Self Examination

INTRODUCTION

Breast cancer is the most common invasive cancer in females. Breast cancer is the second most common cancer in
women after skin cancer. It is also a leading cause of cancer deaths among females. With being the most common
type of cancer in women, breast cancer accounts for 14% of cancers in Indian women. It is reported that with every
four minutes, an Indian woman is diagnosed with breast cancer. In 2020, there were 2.3 million women diagnosed
with breast cancer and 6, 85, 000 deaths globally. As of the end of 2020, there were 7.8 million women alive who were
diagnosed with breast cancer in the past 5 years, making it the world’s most prevalent cancer. There are more lost
disability-adjusted life years (DALYs) by women to breast cancer globally than any other type of cancer. Breast
cancer occurs in every country of the world in women at any age after puberty but with increasing rates in later life.
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The incidence rates in India begin to rise in the early thirties and peak at ages 50 — 64 years. Overall, 1 in 28 women
is likely to develop breast cancer during her lifetime. The objective of the WHO Global Breast Cancer Initiative
(GBCI) is to reduce global breast cancer mortality by 2.5% per year, thereby averting 2.5 million breast cancer deaths
globally between 2020 and 2040. Reducing global breast cancer mortality by 2.5% per year would avert 25% of breast
cancer deaths by 2030 and 40% by 2040 among women under 70 years of age. The three pillars toward achieving
these objectives are: health promotion for early detection; timely diagnosis; and comprehensive breast cancer
management. Breast cancer treatment can be highly effective, especially when the disease is identified early.
Providing health education to public improves awareness among women regarding breast cancer and helpful to the
family members about the importance of early detection and treatment. Due to late screening and diagnosis the
survival rate of breast cancer is becoming low. Women can very well identify the breast cancer by doing Breast Self
Examination and treat cancer outgrowths. So practising regular Breast Self Examination will help to detect breast
cancer early and increases quality of life and survival and prevent the complications and disability. Lack of
knowledge about the symptoms of breast cancer and the importance of doing Breast Self-examination are the main
obstacles for not practicing BSE. Therefore the investigator was interested to do this study aimed to assess the
knowledge on Breast Self Examination and identify the obstacles among working women

Background

Breast cancer is the most common cancer worldwide surpassing lung cancer for the first time in 2020.1t is considered to be a
progressive disease with a poor prognosis if detected late. It is considered to be a progressive disease with a poor prognosis
if detected late..Breast self examination is an important prevention method of breast cancer. This study was aimed to assess
the knowledge and barrier factors practising breast self-examination among working women. Coming to Sacred w=c
Heart Hospital, Tuticorin. Methods. A cross-sectional study was conducted in 2021 among 100 working women
using self-administrated questionnaire. Convenient sampling technique was used to select the study participants.
Descriptive and Inferential analysis were done. Results. Majority of the study participants were between 35 to 40
years old. Seventy six (76%) of the participants had heard about BSE and 62% had moderate knowledge about BSE.
None of them had good knowledge about BSE. Mass media was the most common source of information about
breast cancer. Few of the participants (13%) had performed BSE. It revealed that not prioritizing Breast Self
Examination, not believing in Breast self examination, lack of knowledge about how to perform Breast self
examination. Being worried to find out breast cancer, not having enough privacy and time to perform BSE were the
obstacles to perform BSE.

Objectives of the study

1. To assess the knowledge on Breast Self Examination among working women

2. Toidentify the common obstacles of performing Breast Self Examination

3. Tofind out the association between the level of knowledge and selected demographic variables.

METHODOLOGY

Research design
Cross sectional research design with quantitative approach was used to assess the knowledge of BSE and identify the
common obstacles of performing BSE.

Setting of the study

Study was conducted in Sacred Heart Hospital, Thoothukudi which is 250 bedded hospital. It is the parent hospital
of St.Ann’s College of Nursing. It has the facilities of outpatient department, Medical, surgical, pediatric, ICU, IMCU,
pharmacy, lab, CSSD, OT and physiotherapy.

Samples
100 working women who fulfill the inclusion criteria and coming to Sacred Heart Hospital for treatment were
selected by convenient sampling technique to participate in this study.
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Description of tool
Structured questionnaire to assess the knowledge and checklist to assess the common obstacles for performing
Breast Self Examination.

Protection of human rights

Written permission was obtained from the Administrator, Sacred Heart Hospital, Tuticorin. The data was collected
after clear discussion with the study participants about the purpose and procedures of the study and after obtaining
informed consent form each participant.

Findings

The demographic variables reveal that (28%) majority of the study participants were between 35 to 40 years old.
Seventysix (76%) of the participants had heard about BSE and 62% had moderate knowledge about BSE. None of
them had good knowledge about BSE. Mass media was the most common source of information about breast cancer.
Few of the participants (13%) had performed BSE. It revealed that not prioritizing Breast Self Examination, least
importance to perform Breast self examination, not understanding the importance of performing BSE, having
disturbance to perform were the obstacles to perfom BSE.

CONCLUSION

The present study assessed the knowledge on Breast Self-Examination and identify the Obstacles to perform BSE
among working women coming for treatment in a selected hospital, Tuticorin. The findings revealed that most of the
participants had moderate knowledge and having Obstacles for practising Breast Self Examination. There was no
significant association between knowledge and selected demographic variables .In this study, though most of the
women had moderate knowledge about breast self-examination they had obstacles to perform BSE. So it is essential
to educate and improve knowledge among the public about BSE to prevent breast cancer.
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Table 1: Knowledge of Breast Self-Examination among working women

S.No Knowledge level No Percentage

1. Adequate(76 -100) - -

2. Moderate(50 -75) 62 62%

3. Inadequate(0 — 50) 38 38%

Table 2: Obstacles to perform Breast Self Examination
Obstacles No Percentage

Least importance to perform Breast Self 40 80%
Examination
Not understanding the importance of 40 80%
performing Breast self examination,
Don’t know how to perform Breast self 30 60%
examination
afraid 10 20%
Not having symptoms of breast cancer. 30 60%
Having disturbance to perform Breast self 30 60%
Examination

Knowledge level

Moderate{50 -75} Inader

{0 - 50)

Figure 1. Knowledge of Breast Self Examination

among working women

Figure 2. Obstacles to perform Breast Self
Examination

39229



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 71 / April / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

Artificial Bee Colony Algorithm Based Speed Control of BLDC Motor
Tuned with Spider Web Based Controller

Sathishkumar St*, Kavushika C?, Jeyashriz, Archana M2 and Kamatchi Kannan V3

1Asssitant Professor, EEE, Bannari Amman Institute of Technology, Sathyamangalam, Tamil Nadu, India.
2UG Scholar, Department of EEE, Bannari Amman Institute of Technology, Sathyamangalam, Tamil
Nadu, India.

3Associate Professor, Department of EEE, Bannari Amman Institute of Technology, Erode, Tamil Nadu,
India.

Received: 04 Feb 202 Revised: 27 Feb 2022 Accepted: 19 Mar 2022

*Address for Correspondence

Sathishkumar S

Asssitant Professor,

EEE, Bannari Amman Institute of Technology,
Sathyamangalam, Tamil Nadu, India.

Email: ersathis@gmail.com

@ @@@ This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
GEIETE (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

We present a Spider web-based controller based on the ABC algorithm to help improve the performance
of a BLDC motor. Brushless DC motors must be able to function at a variety of speeds and loads while
maintaining a positive variable speed. The BLDC motor drive's prolonged settling time, varying power
variation, set point inaccuracy, and nonlinear features lead to lower adaptability in practice. To address
the issues, a revised Spider controller is proposed, which employs to lessen the following optimal
solution, should use Proposed method in a self-tuned regulator structure. while meeting imbalance
restrictions. Component failure, low reliability, the necessity for specialized mechanical mounting, and
electrical noise concerns are just a few of the disadvantages of Hall Effect sensors. ABC's suggested
tuning Spider, the results of the controller are compared to those of a traditional controller and enhanced
artificial bee colony algorithmtuned spider controllers.When it comes to time-domain characteristics,
control commitment as well as performance objectives then planned ABC tuned controller is preferred,
according to the results.

Keywords : Spider Web, BLDC, ABC
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INTRODUCTION

BLDC motors are widely employed used in electric vehicles for a variety of industrial and domestic applications, as
well as as computer peripherals. This motor's advantages include increased power intensity, greater power factor,
increased performance, higher consistency, higher torque, small size, longer life, low noise, less maintenance, and
simplified control techniques. The conversion procedure is complete wirelessly because the BLDC motor is
brushless. In this sort of commutation, feature enables are conducted to analyze the rotor relative position to the
stator winding. A three-phase BLDC motor requires details concerning the operating point every 60 electrical
degrees.As a result, even when a rectangular current is applied, torque ripple exists. Furthermore, due to the
inductive nature of the motor windings and the finite dc bus supply voltage, the control system usually fails to
generate the required waveform during the commutation process. As a result, an output waveform known as
transmission output waveform is created. This torque ripple increases in proportion to the speed, reaching a
maximum of 50% of the average torque. In sensor less motor drives, they also cause noise, vibrations, and major
failures. As a result, in order to use a BLDC motor for household applications, this torque must be reduced. The
commutation torque ripple in the BLDC motor can be decreased by employing separate current sensors because each
phase's current management is accomplished with different current sensors. Smooth torque is crucial for enhanced
performance in industrial applications, hence obtaining ripple-free instantaneous torque is critical.A brushless DC
motor is one that is devoid of brushes. As the name implies, there are no brushes or commutators. Commutation in a
BLDC motor is achieved through the use of an electronic circuit, which reduces mechanical losses and increases
efficiency. Significant energy savings can be realised by replacing inefficient motors with more efficient BLDC
motors. A BLDC provides a number of advantages over other machine types. They require less maintenance because
the mechanical commutator has been removed. It also has a high-power density. In comparison to induction motors,
BLDC motors have reduced inertia, allowing for faster dynamic response to reference commands. In terms of speed-
torque characteristics, BLDC motors can surpass AC motors in the classic sense. However, there are substantial
drawbacks to using a mechanical commutator, such as brush sparks and friction losses. As a result, the motor's
performance must be improved, which is done with the help of an electronic commutator. The progress of brushless
DC motors is depicted in the Fig.1.

MATHEMATICAL MODEL OF BLDC MOTORS

A three-phase stator winding is being used in the BLDC motor variable equation model. The stator is connected in a
star pattern, and the permanent magnet rotor contains non-salient poles. The minimum and maximum values are
Al, A2,B1, B2, C1, C2 of inverter feet, respectively, only with constants Al, A2, B1, B2, C1, C2. The signals produced
by the Hall effect are represented by the letters Ha, Hb, and Hb. Every winding's voltage output, which includes
voltage loss, resistance, and created EMF, is as follows:

Uy:Ry iy+ e(py ->1

The change of rate of the flux is equal to the winding generated EMF.
It can be given as,

oy
oy = dy >2

We take the Phase A as an example, the flux is,

Phase P = Lyi,+ Mpgig+Mpgiz +@py >3

PM flux of Phase P, @pm (X)=N@pm (x)---->4
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Ooui () = [ B(0)SdO >5

Sub (2) & (5) in (1)

d . . .
Up=Ryp + i (Lpip*Mpqig+tMprig+@py)

d . . . T
=Ryp+ F (LpiptMpgig*Mprigt@py)t f_ngB(x)de
2

da . . .

=Ryp++ (Lpiy*Mpoig+Mprig+@py)+ey=------------ >6
Lp=N?"P >7
MPQ:NZAPQ ->8

Lp=Ly = Lg = L, Mpy=Mygr = Mgp = Mgy = Mpp=M
substitute in equation 6,

= aip aiQ AP
Up=Rip + Lo -+ M=+ M—-+e, 29
Were,

=2 [vs [ p(ryd
T f—§+e ()dx

= T — _r a

_NS[B(2+0) B( 2+9) dt

=NS, [B(5+8) = B(=5+0)]-rrmrmmrmreeeeeeees 10

ey = NS, [B g+9)—3(—5+9)]

=NSw[B(E+9)—B(—g+0+n'—2n')]

2
=2NS,,5 (Z+6) >
eq =2NS4,pm:fa(0)"Weiymsa(6) 12

The rotor position causes thef,(8) to have a trapezoidal distribution, with maximum and lowest values of 1 and -1,
respectively. There are also three-phase symmetrical windings available,

8 (6)=fA (6 — )

f(6)=fA (6 +2?”)
The winding flux connection formed by the revolving rotor produces ex, which is a rotating back-EMF, as shown in
Equation (10) The currents in all three stages meet the requirement.

ip*ig+ig=0 >13

cT— SU,=Ry, + (L — M)% +e,
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MATRIX FORM

Usl[R O O]fir] [L—M O 0 dip ep
Up[z|0 R Oflie|lt| O L-M 0 |_-|lof|es

Udlo o RILigIL o 0 L—ml" ligllec.

Ul [R —-R O[] [L-M M-L 0 1,k ep—_ep

Upc|Ff O R -R iq+[ 0 L—-M M-—L|_|lg+]|es —€s|- >16
Ul I-R 0 RILglIM—-L 0 L-MI"li ec —ec
P=epiptegipterip ->17

P=T,Q >18

(17) & (18)

T = epiptegig+erirp 319

€ Q

(12) & (19)

To = Pl@mfp(0)ip + 0rnfo(0)igs Omfr(0)ig]—->20

Simplify (20)

T, = 2P ip = Kyi >21

T, = TF% +By Q >22

In a 6-step inverter, there are frequently only two switches, one on each good aspect belongs to the positive group,
while the negative side belongs to the treated samples. The negative group energizes any 2 phases at a time while
remaining neutral. The other phase switches have been turned off. A technique is utilized because a small capacitor
is required rather than a large DC connection capacitor. In this case, a duty ratio is used to drive only one switch. For
a specific value of output from a hall sensor, keep the other switch on. The following diagram depicts the switching
sequence.

HALL SENSOR SIGNALS

At a 120° angle, three Hall Effect sensors are used. The differential equation for the BLDC motor is also defined by
the following assumptions. Eddy current and hysteresis losses, as well as core saturation, are not considered. A
trapezoidal wave with a flat top width of 120° electrical angle is used to illustrate the armature reaction and magnetic
field dispersion in the air gap. Two of the three electrical windings are energized at a time in three-phase BLDC
motors (any two phases). Three Hall Effect sensors are utilised as a consequence. A trapezoidal back-EMF waveform
is the back-EMF waveform of a perfect BLDC motor. When a rectangular current waveform is applied to this type,
the torque ripple is zero. Leading to absence of the magnetic material and limitations, the ideal trapezoidal wave is
not obtained in practise.

SPIDER-BASED CONTROLLER

The spider produces an attain particular aims fiber from its mouth as part of its web-building operation. To imitate
this action, the controller circuit is fed with rectified voltage and hall sensor output. The controller can be used in two
different modes.

Mode 1

1. The controller only reads the value of the input voltage once every second in this mode..
2. The spider approaches the input voltage's zero-crossing point.

3. Spider explores for and travels to a new site.
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4. Changing between old and new locations (by destroying previously produced silky like fiber). The SDC
(controlling switch) is demonstrated in this activity.

Mode 2

1. A hall sensor output is obtained by the spider. As a result, it pauses and looks for an optimal position for the silk
to also be connected.

2. After selecting an appropriate position, such as the switch that corresponds to the positive terminal of the input
voltage, the silky fiber is fixed, indicating that the inverter switch is ON.

3. Itthen searches for a suitable location to connect the fiber.

4. And that's where the silky fiber is secured by the switch, which is connected to the negative pole of the input
voltage and does not correspond to the phase previously specified.

5. For forward and backward movement between newly discovered and previously identified sites, the inverter
switch must be controlled with a duty ratio 'D' as indicated by the switching time.

BLDC MOTOR WITH SPIDER BASED CONTROLLER SIMULATION CIRCUIT DIAGRAM FOR
MATHEMATICAL MODELLING

ABC ALGORITHM

The bee behaviour is the natureof ABC algorithm which is based on find the best solution to limited situations. ABC
algorithm’s features.

(i) Small control parameters,

(i) Quick computation time and convergence ratio

(iii) Bothexploration and exploitation, and

(iv) Good adaptability.

ABC ALGORITHM
Starting phase x/=x; ..+ rand(0,1)(x, pi =X min)+ i=1.2,...., D

min maxi—
Bees phase(employed) : v;; = x;; + @;;(x;j — x;)
fig
Z‘lsi\g fiti

Bees phase (Unemployed):p; =

CONCLUSION

This paper proposes the use of a multi-model MPC technique to control a low-cost BLDC motor. The multi model
MPC, as intended, enables the drive to provide a superior motor Kinetic than a single model approach. This is
especially true when using a Hall Effect sensor to determine velocity. At low speeds, the controls on the modelling
framework had a lot more problems dealing with the drive non-linearity. The multi-model strategy, on the other
hand, provides for the use of well-known local talent as well as enhanced local control tunings. When opposed to a
single-model approach, this flexibility is a significant benefit. A method for measuring the current rating in the
controller, as well as a direct rotation speed, were also proposed. In addition to being sufficient for a good prediction
of the current momentary peak, the proposed method demonstrates its conservatism. In future work, it could be
improved. Comparing waveforms with and without the application of a fuzzy based control algorithm, including
with and without a capacitor, demonstrates the effectiveness of the spider web construction method in generating
the necessary switching control pulses. The control pulses are generated using a spider web-based control algorithm,
which improves the system's speed stability. Despite the addition of a switch and a tiny capacitor to the design, the
total cost of the drive is reduced. Likewise, the switch control approach is simple and does not require additional
components.
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Table 1 Six-step Switches of inverter's phases A, Band C.

Sequence of Signals of Hall Sensor ACTIVE Control
Switches Ha Hb Hc mode
1 1 0 0 A2 Cl
2 1 1 0 C1l B2
3 0 1 0 B2 Al
4 0 1 1 Al C2
5 0 0 1 C2 Bl
6 1 0 1 Bl A2

!
l DC MOTOR WITH PERMANENT MAGNET BRUSH ‘
!
| DC MOTOR WITH PERMANENT MAGNET BRUSHLESS (SENSOR CONTROL) |
1

[ CONVENTIONAL DIRECT CURRENT MOTOR |

‘ DC MOTOR WITH PERMANENT MAGNET BRUSHLESS (SENSORLESS CONTROL) ‘

Fig.1 - BLDC Motor Progress Flow Fig.2 Hall Sensor Signals

39235



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences

Vol.13 / Issue 71 / April / 2022

International Bimonthly (Print)

“ www.tnsroindia.org.in ©/JONS

ISSN: 0976 — 0997

Sathishkumar et al.,
—»  Single Phase >  Three Phase ? AFBL}
Bridge Rectilier Inverter > Melor |
— o
'S 1|
= [ [ 3 i = —‘
Controller Hall Sensor " ‘» = e 1! il J i1
T B— [ i bt B0 | | —
HET aPh P H=t ]
W
Comparator =~ |
+ .
[ TReference |
Speed 1

Fig.3 Block Diagram

Fig.4 Simulink Model

Fig.5 BLDC motor back emf in 3 phases and phase

Fig.6 Electromagnetic torque

current

Fig.7 Rotor angle waveform

Fig.8 BLDC motor speed and mean current waveform
with spider-based controller

Fig.9 Spider-based controller -battery current
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ABSTRACT

Spontaneous emotions are diverse from posed ones in appearance, timing, face and body movements, as
well as in neural gestures. In this paper, we focus to provide novel system architecture for distinguishing
paired emotions (Posed versus Spontaneous) using EEG signals. We attempt to analyze the performance
of different classifiers for discrimination of paired emotions using sub_ band_ energy of EEG signals as a
feature. Five performance parameters True Positive & Negative Rate (TPR & TNR), Positive & Negative
Predictive value (PPV & NPV), Accuracy (ACC) and F-Score (FSC) are utilized to measure the effect of
eight classification techniques Ensemble, k-Nearest Neighbor (k-NN), Linear Discriminant, Logistic
Regression, Naive Bayes, Neural Network, Support Vector Machine (SVM), and Tree. As a result
Ensemble, SVM and Tree classifiers shows the effective outcome for classifying paired emotions.

Keywords: Spontaneous, Accuracy, energy, emotions.

INTRODUCTION

Human-human communication is governed by emotions; an innate attribute to every human. Spontaneous emotions
diverge from posed ones in appearance, timing, head movement, body gestures, as well in neural signature. Most of
the work is focused on distinguishing spontaneous and posed emotions using facial and speech modality [1][2].
Further, it is proven that the brain signals, being the source of emotional exhibits, serve as the most authoritative
modality for emotion recognition [3]. Temporal dynamics of EEG signals such as; amplitude, total duration,
trajectory and speed of onset and offset are highly relevant parameters for EEG based emotion recognition [4].
Rhythmic and temporal memory characteristic of EEG signals are used to recognize emotion based on Long-Short-
Term Memory (LSTM) neural network. The performance of model evaluated against benchmark dataset DEAP
achieving classification accuracy of 69.5% and 62.6% for valance and arousal respectively [5]. Spatial and temporal

39237



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 71 / April / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Ritesh Joshi and Maya Ingle

characteristics of EEG signals associated with Event Related Potentials (ERPs) are used to classify brain activities.
Temporal features are extracted using Global Field Power (GFP) and weighted SVM (sw-SVM) spatial filter is
employed to optimize classification accuracy with respect to each temporal feature. The inclusion of temporal feature
attributed to improved classification results and physiological understanding [6]. However, scope persists in
analyzing temporal dynamics of posed and spontaneous emotions using EEG signals.

The latent developments in EEG signal analysis using emerging technology allow exploration of EEG signals in
numerous fields. In this paper we propose the system architecture Temporal Characteristics based Classification of
Posed and Spontaneous Emotion (TC2PSE) using sub_band_energy feature. The efficiency of the proposed TC2PSEis
outlined using experimental results. Section 2 presents the proposed TC?PSE system with its architecture and
systematic description of each component. In section 3 the experimental setup and execution specifications are
described along with the performance parameters such as True Positive & Negative Rate (TPR & TNR), Positive &
Negative Predictive value (PPV & NPV), Accuracy (ACC) and F-Score (FSC)to analyze the efficiency of classifiers.
The performance of classification techniques is compared using aforesaid performance parameters using
experimental results in Section 4. The comparison reveals the effectiveness of classification techniques for paired
emotion discrimination. Finally, in section V we conclude with the future direction of the work.

System Architecture for Analyzing Variation in Paired Emotions

Neural patterns in time-frequency domain provide more objective measures for assessing emotional states of
subjects. In this work, we intend to analyze the variation in brain signature and activation patterns of brain signals
for paired neutral, happy and sad emotions. System architecture namely Temporal Characteristics based
Classification of Posed and Spontaneous Emotion (TC2PSE) is proposed to classify and analyze variation in paired
emotion (posed and spontaneous) and their activation patterns in time-frequency domain. The four components of
system architecture namely; data acquisition, data preprocessing, feature extraction, and classification of paired
emotions are as shown in Fig. 1 and described as follows:

Data Acquisition

EEG data acquisition has turn out to be an exigent task due to non-stationary nature of EEG signals and subjective
dependence of emotions. The EEG signal acquisition from various brain locations (bl) for paired (posed and
spontaneous) emotions is conceded in data acquisition phase. Spontaneous emotional experience persists for a
changeable length of time depending on the subjects and the emotion-eliciting perspective. However, the length of
posed emotional excerpt is normally set by the posing instructions. Identification of apposite subjects capable to
articulate target emotion is a decisive part of effective posed emotion evocation. Similarly to elicit spontaneous
emotions, selection of efficient and consistent emotion elicitation stimuli is vital. In posed emotion (directed
emotional action task) dataset acquisition is carried out against deliberate elicitation by subjects. In spontaneous
emotional EEG dataset acquisition subjects are exposed to stimuli (film clip viewing context) and signals from
specific regions of the brain are captured using meticulous EEG signal acquisition device. The captured multichannel
EEG signal is characterized as:

X(@) = [xC 1(t), x€ Z(t),...,xc bi(t)] € RDIXN - (D

where X(t)is the multichannel raw EEG signal, t is the time indicator, bl, N are the number of brain locations and
sample points respectively, and x " (t) is the EEG signal corresponding to | th channel and R is bIxN dimensional real
space.

Preprocessing

The EEG signals are subject to filtering after data collection step. The raw EEG signals are contaminated with noise
and require preprocessing to eliminate it and realize the relevant signals. Artifacts such as eye blinking or muscular
movement may taint the data and deform the neural activity. Numerous preprocessing methods such as Butterworth
filter, Notch filter, and Band-pass filters pre-treats EEG signal and remove noise and artifacts. The EEG signal may be
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decomposed into numerous frequency bands : 6 (0.5-4 Hz, generally appears when infants or adults are in a state of
quietness, lethargy, fatigue, etc.), 0 (4-8 Hz, generally appears when the person gradually becomes sleepy from the
awake state, or the emotion gradually becomes calmer), a (8-13 Hz, generally appears when people are awake,
relaxed, or closed eyes),  (14-30 Hz, generally appears when people are alert or focused), y (> 30 Hz, generally
appears in short-term memory process, multisensory information integration process, etc.) [7]. Frequency band
extraction is performed on the preprocessed EEG signal to obtain a frequency band of interest:

Fb(®) = [fi° @), f2(@, - fiE P @] €RPY L ()

Wherek represents the emotion-related rhythm obtained from the filtering. In addition, blind source separation based
on Independent Component Analysis (ICA) technique efficiently contribute in mining out noise free components of
EEG signals and transform raw EEG signal into preprocessed signal. The components Fb;of the observed random
vector Fb = (Fby, ..., Fby)t are generated as a sum of the independent componentsc, k =1,..., N:

Fby= [ @), fE2@. O] €RMY @)
weighted by the mixing weights.

Feature Extraction

Temporal feature extraction pretends a central role in dragging out significant features from pretreated noise free
EEG signals for further analysis. The extraction and usage of emotion specific channels based on specific time-
frequency domain features add in efficient analysis of paired emotions. The temporal feature namely; sub band
energy against preprocessed EEG signals is mined for analyzing variations in paired emotions. The sub band energy
is square of time-amplitude values of the signals with respect to specific brain location. The Feature Vector FV is
constructed based on the filtered dataset using the temporal feature extraction component of the TC2PSE. The sub-
band energy parameter represents the signal intensity over a time sliced period, the variation of a time function as
shown in Eq. (4):

Sub_band_energy = (X5 (f 5 ()2 ts x st ... (4)

Where t is time in seconds, ts is time slice in seconds, sr is sampling rate, kis frequency rhythm, bl is brain location
with respect to Ch channel.

Classification

Classification component is responsible for identifying the emotion class where new EEG signal resides. Here,
sub_band_energy of EEG signals are the key inputs for predicting the equivalent emotion class for EEG signal. A
trained classifier forms the association between predefined emotion classes and corresponding EEG features and
categorizes new EEG instances in an unseen testing dataset. The classification component of TC2PSEarchitecture
involves eight classifiers namely; Ensemble, k-Nearest Neighbor (k-NN), Linear Discriminant, Logistic Regression,
Naive Bayes, Neural Network, Support Vector Machine (SVM), and Tree for discriminating paired emotions in eight
regions namely; frontal, parietal, temporal, combined, reference electrodes, left hemisphere, right hemisphere and
whole brain region using EEG signals.

Ensembles are collection of predictive models highly useful when performance of predictive models is most
important outcome. The contributing models are referred to as ensemble members, may be the same type or different
types. The predictions made by the ensemble members may be combined using statistics, such as the mode or mean.
An ensemble can make better predictions and achieve better performance than any single contributing model. An
ensemble reduces the spread or dispersion of the predictions and model performance. Ensembles are used to achieve
better predictive performance on a predictive modeling problem than a single predictive model [8].
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k-Nearest Neighbor (k-NN) is one of the simplest Machine Learning algorithms based on Supervised Learning
technique. It assumes the similarity between the new case/data and available cases and put the new case into the
category that is most similar to the available categories.k-NN classifier depends on the emotional class labels of
closest training patterns in the feature space where the nearest neighbors of a given feature vector are defined in
terms of the standard Euclidean distance. An EEG signal is classified by a plurality vote of its neighbors such that
EEG signal assigned to the emotion class which is the most common among its k nearest neighbors. The best choice
of k depends upon the nature of the data to be classified [9].

Linear Discriminant Analysis (LDA)is a dimensionality reduction technique used as a preprocessing step in Machine
Learning and pattern classification applications. The main goal of dimensionality reduction techniques is to reduce
the dimensions by removing the redundant and dependent features by transforming the features from higher
dimensional space to a space with lower dimensions. Some popular extensions include, Quadratic Discriminant
Analysis (QDA), Flexible Discriminant Analysis (FDA),and Regularized Discriminant Analysis (RDA). LDA is a
simple model in both preparation and application. The representation of LDA is straight forward.It consists of
statistical properties of your data, calculated for each class [10].

Logistic regression (LR) is a statistical analysis method used to predict a data value based on prior observations of
a data set. The approach allows an algorithm being used in a machine learning application to classify incoming data
based on historical data. As more relevant data comes in, the algorithm should get better at predicting classifications
within data sets. A LR model predicts a dependent data variable by analyzing the relationship between one or more
existing independent variables. Itis a process of modeling the probability of a discrete outcome given an input
variable. The most common logistic regression models a binary outcome; something that can take two values such as
true/false, yes/no, and so on. Logistic regression is a useful analysis method for classification problems, where we are
trying to determine if a new sample fits best into a category [11].

Naive Bayes’ algorithm is a supervised learning algorithm, which is based on Bayes’ theorem and used for solving
classification problems. It is mainly used in text classification that includes a high-dimensional training dataset.
Naive Bayes classifier is one of the simple and most effective classification algorithms which help in building the fast
machine learning models that can make quick predictions. It is a probabilistic classifier, which means it predicts on
the basis of the probability of an object. The Naive Bayes’ algorithm is comprised of two words Naive and Bayes’,
can be described as; Naive because it assumes that the occurrence of a certain feature is independent of the
occurrence of other features andBayes, because it is contingent on the principle of Bayes’ Theorem [12].

A neural network consists of units (neurons), arranged in layers, which convert an input vector into some output.
Each unit takes an input, applies a (often nonlinear) function to it and then passes the output on to the next layer.
Generally, the networks are defined to be feed-forward: a unit feeds its output to all the units on the next layer, but
there is no feedback to the previous layer. Weightings are applied to the signals passing from one unit to another,
and it is these weightings which are tuned in the training phase to adapt a neural network to the particular problem
at hand. Neural nets take inspiration from the learning process occurring in human brains. They consist of an
artificial network of functions, called parameters, which allows the computer to learn, and to fine tune itself, by
analyzing new data [13].

SVM is a supervised machine learning algorithm for solving classification or regression problems that are linearly
inseparable. The basic idea in SVM is to transform data using kernel trick to estimate a hyper plane in order to
categorize EEG features from the predefined emotional classes in the most optimal way. The hyper plane is linear in
nature and several solutions exist to categorize EEG data. SVM works on two approaches One-vs-One (OvO) and
One-vs-All (OvA) to deal with the multiclass classification problems. It does complex data transformations, then
figures out how to separate data based on the labels or outputs defined [14]. Tree-based classification models are a
type of supervised machine learning algorithm that uses a series of conditional statements to partition training data
into subsets. Each successive split adds some complexity to the model, which can be used to make predictions. Tree
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is constructed by two entities; branches and nodes. Tree-based ML methods are built by recursively splitting a
training sample, using different features from a dataset at each node that splits the data most effectively. The
splitting is based on learning simple decision rules inferred from the training data. To predict a class label or value, it
starts from the root and, using branches, go to the nodes by comparing features on the basis of which will provide
the best split [15].

Experimental Study

This section outlines the hardware and software required for implementation of TC2PSEarchitecture. The
sub_band_energy is extracted as feature from filtered EEG signal with respect to paired neutral, happy and sad
emotions. Here, some recognition issues along with four performance considerations used for analyzing depiction of
various EEG classification techniques are discussed in detail.

Experimental Setup and Execution

The Emotiv Epoc+ 14 channel high resolution, moveable, wireless EEG data capturing device is used to acquire raw
EEG data for TC?PSE. The sampling rate of device is 128 / 256 samples per second coupled with single analog to
digital converter (16 bit). The channel positioning is as per 10-20 international system [16]. The TC2PSE architecture is
implemented using MATLAB 2021a software on a laptop with Intel(R) Core (TM) i5-4200U CPU @ 1.60GHz and
Windows 10 operating system.

The native EEG signals are captured for pairedneutral,happy, andsad emotions from 8 fine fettle subjects’in19-45 years
of age group. The posed emotions are intentionally enacted by subjects based on past experience. The spontaneous
emotions are evoked using emotion inducing movie clips. The neutral emotion is conjured usingserene scenes and
light instrumental music whereas happy emotion is elicited using movie clips in subject’s mother tongue (Hindi). The
raw EEG signals are assimilated in European Data Format (.edf) and stored in paired native EEG datasets. The
duration of recording is fixed as for60 second.The pretreatment phase deals with the filtering of paired raw EEG
signals using band pass filters in order to preserve the frequencies amid 0-50Hz. The independent components are
separated using ICA for eliminating the artifacts ascended due to eye blinking, eye movement and muscular
movement. The P3 and P4 electrodes (Common Mode Sensitivity (CMS) / Driven Right Leg (DRL)) are set as
reference electrode. The outcome of pre-treatment phase is binary .mat files that are generated corresponding to
filtered EEG signal using EEGLAB toolbox.

The time sliced sub_band_energy is extracted as feature from preprocessed EEG signal. The time slice of 60 seconds is
considered and hence sub_band_energy with respect to 60 second is computed for each subject. Feature vectors, PNFV,
SNFV are constructed corresponding to paired neutral emotion, PHFV, SHFV and PSFV, SSFVfor paired happy and
paired sad emotions respectively. In case of neutral emotion, alpha rhythm corresponding to frontal, parietal,
temporal, combined, reference electrodes, left hemisphere, right hemisphere and whole regions is considered for
classification [17]. Similarly, beta and gamma rhythms with respect to aforementioned eight regionsare considered
for happy and sad emotions [18]. For posed and spontaneous neutral emotion alpha rhythm corresponding to 14
channels, 8 subjects and three sets of paired emotions each of size [14*8*6] is computed using Eq. (4).The averaged
values of feature vectors of paired neutral, happy and sad emotions ofall subjects for 14 channels are depicted in
Table 1.Accordingly, the training dataset is formed based on calculated values of Sub_Band_Energy feature of all 8
subjects and 3 paired emotions.

Emotions are discriminated against above mentioned eight brain regions andfor an extensive evaluation of extracted
feature, eight classifiers namely; Ensemble, k-Nearest Neighbor (k-NN), Linear Discriminant, Logistic Regression,
Naive Bayes, Neural Network, Support Vector Machine (SVM), and Treeare utilized. The confusion matrix generated
by all three classifiers in each region is shown in Table 2 (for Neutral), Table 3, Table 4 (for Happy) and Table 5, Table
6 (for Sad). In all cases70% data is used as training set and 30% data is used as testing set.
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Performance Parameters

The performance parameters such as, True Positive& Negative Rate (TPR& TNR), Positive & Negative Predictive
value (PPV& NPV), Accuracy (ACC) and F-Score (FSC)are useful to determine accurateness of EEG classification.
Above mentioned performance parameters provide effective measure to analyze the extent of inarticulateness/
disjointedness that subsists in different classification methods of EEG signal. TPR or Sensitivity exemplifies the
ability of classifier for accurately classifying proportion of true positive samples and TNR or Specificity determines

the ratio of number of accurate negative predictions to the total number of negatives and are stated as
TP

TPR=_"_ ... (5
TNR=—"— ... (6)
TN+FP

PPV or precision and NPV yields the proportion of identified positive samples which are true positive and true
negative [19] and are defined as

TP

PPV =—T L (T)
NPV =—E_ . (8)
TN+FN

Accuracy represents the fraction of number of all accuracy predictions to the total number of the samples in the
dataset and is defined as

ACC = —PAN) (g

TP+TN+FP+FN

Where True Positive (TP), True Negative (TN), False Positive (FP), and False Negative (FN) specify accurate positive
prediction, accurate negative prediction, inaccurate positive prediction and inaccurate negative prediction
respectively and are computed using confusion matrix of classifiers.

F-score or F-measure is a measure of a test's accuracy. The F-score, also called the F1-score, is a measure of a model’s
accuracy on a dataset. It is used to evaluate binary classification systems, which classify examples into ‘positive’ or
‘negative’. The F-score is a way of combining the precision and recall of the model, and it is defined as the harmonic
mean of the model’s precision and recall.

2TP

F,Score = Z*W

(10)

It is apparent that the best value for all the five measures is 1.0 whereas worst value is 0.0. Thus, classifier with a
higher value for all four parameters is capable to recognize emotion more efficiently. The performance measures are
estimated for each classifier and each emotion in all eight regions of brain usingsub_band_energy. The computed
values of these measures for each paired emotion in each region are depicted in Table 7 (a)-(b), Table 8 (a)-(b), Table 9
(a)-(b), Table 10 (a)-(b) and Table 11 (a)-(b) respectively.

EXPERIMENTAL RESULTS

The EEG signal classification based on TC2PSEarchitecture is carried out against eight different regions of the brain
using eight classifiers namely, Ensemble, k-Nearest Neighbor (k-NN), Linear Discriminant, Logistic Regression,
Naive Bayes, Neural Network, Support Vector Machine (SVM), and Tree. The performance of these classifiers
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considerably depends on EEG signal contents as well as features extracted. Four performance measures namely; True
Positive & Negative Rate (TPR & TNR), Positive & Negative Predictive value (PPV & NPV), Accuracy (ACC) and F-
Score (FSC) are applied for evaluating the effectiveness of classifiers depending on kind of paired emotion evoked.
Numerous results are evaluated for three paired emotions namely Neutral, Happy and Sad in eight regions of brain
as Frontal, Parietal, Temporal, Combined, Reference, Left Hemisphere, Right Hemisphere and Whole Region. In case
of paired neutral emotion features are extracted using alpha band where as for paired happy and sad emotions
features are extracted for beta and gamma bands as depicted in Table 7 (a)-(b), Table 8 (a)-(b), Table 9 (a)-(b), Table 10
(a)-(b) and Table 11 (a)-(b) respectively. The observations drawn from these regions are deliberated as follows:

Case A: Neutral Emotion (alpha band)

The Ensemble classifier exhibited the maximum TPR, PPV, accuracy, and F-score values as 1.00, 1.00, 1.00 and 1.00
respectively for posed and spontaneous Neutrale motions in all the regions of the brain. Similarly tree classifier
shows the best performance in frontal, temporal parietal, combined and reference electrode regions as 1.00, 1.00, 1.00
and 1.00 respectively. From results it is evident that reference electrodes region is showing best performance (1.00,
1.00, 1.00 and 1.00) for all the classifiers except Logistic regression. Similarly, in case of parietal region all the
classifiers are reflecting best performance except Linear Discriminant and Logistic Regression classifiers. The worst
performance (TPR 0.38, ACC 0.56) is reflected by logistic regression classifier in case of combined regions for
spontaneous neutral emotion.

CASE B: Happy Emotion (beta band)

Under this scenario, the best performance (1.0, 1.0, 1.0, and 1.0) is logged for ensemble and k-NN classifiers for
combined and whole brain region for posed and spontaneous happy emotions whereas for left hemisphere region
best performance (1.0, 1.0, 1.0, and 1.0) is shown for ensemble, k-NN, Naive Bayes, Neural network and SVM
classifiers for paired emotions. The worst performance (TPR 0.38) is shown for ensemble classifier in temporal region
whereas in case of temporal and whole brain region it is recorded as (TPR 0.38) for linear discriminant and logistic
regression classifiers. The average best performance (TPR) of eight regions is encountered as 0.90 and 0.97 for neural
network and ensemble classifiers respectively whereas worst performance as 0.69 and 0.75 using logistic regression
classifier for paired happy emotion.

CASE C: Happy Emotion (gamma band)

In this set-up, the best performance for posed happy emotion is observed in case of SVM classifier (averaged PPV
0.96) whereas it is recorded as (averaged PPV 0.93) in case of spontaneous happy emotion for all the regions
combined. The worst performance is reported as (averaged PPV 0.74 & 0.77) using linear discriminant classifier for
paired happy emotion. Further, FSC is logged as 0.92 using k-NN and SVM classifier. Under this scenario, the best
performance (1.0, 1.0, 1.0, and 1.0) is noted for ensemble and k-NN classifiers for whole brain region for paired
happy emotion whereas worst performance is shown as (0.5, 0.67, 0.63, and 0.57) for spontaneous happy emotion
using logistic regression classifier.

CASE D: Sad Emotion (beta band)

In this case, the best performance (1.0, 1.0, 1.0, and 1.0) is witnessed for ensemble and neural network classifier for
whole region and tree classifier for left hemisphere area. The worst performance (TPR 0.38) is shown for ensemble
classifier in temporal region whereas in case of temporal and whole brain region it is recorded as (TPR 0.38) for
linear discriminant and logistic regression classifiers. The average best performance (TPR) of eight regions is
encountered as 0.90 and 0.97 for neural network and ensemble classifiers respectively whereas worst performance as
0.69 and 0.75 using logistic regression classifier for paired happy emotion.

CASE E: Sad Emotion (gamma band)

In this set-up, the best performance for posed happy emotion is observed in case of SVM classifier (averaged PPV
0.96) whereas it is recorded as (averaged PPV 0.93) in case of spontaneous happy emotion for all the regions

39243



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 71 / April / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Ritesh Joshi and Maya Ingle

combined. The worst performance is reported as (averaged PPV 0.74 & 0.77) using linear discriminant classifier for
paired happy emotion. Further, FSC is logged as 0.92 using k-NN and SVM classifier.

CONCLUSION

We have presented innovative system architecture namely TC?PSEusing extracted features for EEG based paired
emotion recognition. In particular, time-intensity approach for feature extraction has been used. Moreover, the
performance of computed features has been evaluated against Ensemble, k-Nearest Neighbor (k-NN), Linear
Discriminant, Logistic Regression, Naive Bayes, Neural Network, Support Vector Machine (SVM), and Tree
classifiers in eight different regions of the brain using performance parameters. Ensemble, k-NN and SVM classifier
reports the best results for emotional classification in all regions of brain for extracted features. Further, we have
observed that emotional activity of brain is spread all over the entire region of the brain. The presented architecture
will provide a new way using features for solving the EEG based multiclass paired emotion recognition problems.
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