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Impact of Indonesia-Taiwan Bilateral Cooperation on Indonesia Economy
Betrix Silitonga!, Wiwiek Rindayati?, Widyastutik!
!Alumni of Master in Economics Program, IPB University, Bogor, Indonesia

23Lecturer in Economics Program, IPB University, Bogor, Indonesia

ABSTRACT

This study aims to analyze the impact of bilateral economic cooperation between Indonesia and Taiwan on
macroeconomic performance and sectoral economics in Indonesia. The inferential analysis is used to ensure
that commodities that are ranked as the main results of sectoral selection requests are indeed worthy of being
recommended in the Indonesia-Taiwan cooperation scheme. RCA index is one of the proxies used in
conducting inferential analysis. The impact of cooperation in trade schemes between Indonesia and Taiwan
was obtained from simulation analysis using GTAP version 9. Through the cooperation of Indonesia-Taiwan,
Indonesia macroeconomic performance has increased, such as welfare, Gross Domestic Product/GDP,
consumption (private and government), investment and inflation in all simulations. Cooperation between
Indonesia and Taiwan caused the largest increase in Indonesia output in the sector wearing apparel while the
largest export was sectoral oil seeds. Indonesian imports experienced the largest increase in sectoral textiles
and the demand for skilled labor increases more than the demand for unskilled labor.

Keywords : CGE, Integration, Liberalization, Macroeconomics and Sectoral

Chen 2014; Tkacik 2014; Karalekas 2016; To-Hai
2016).

I. INTRODUCTION

Indonesia has abundant natural resources and human

resources so that many countries in the world (one of
which is Taiwan) are interested in becoming
Indonesia trading partners. Taiwan has shown great
interest in strengthening bilateral cooperation with
Indonesia. Halper (2011); Hong (2011); Ariawan
(2012); Cheng and Chow (2014); Deng (2014); Li
(2014); Borst and Lardy (2015); To-Hai (2016)
observes the development of China's rapidly growing
economic system so that China plays an important
role in the global economy. China is in the top
position as a world trading partner while Taiwan has
a vital role in China's economic development in

decades (Dent 2005; Tung 2009; Hsu 2010; Bush 2011;

If Taiwan plays a vital role in the Chinese economy,
Pattiradjawane (2015); Kemendag (2017); Eurasia
Review (2018) states that cooperation built directly
with Taiwan can boost Indonesia economic growth.
Taiwan seeks to reduce its dependence on China to
increase its economic growth (Tubilewicz 2015;
Marston and Bush 2018). Referring to Dent (2005);
Huang (2009); Bush (2011); Phillips (2014); Kruppa
(2016); Majoros (2016); MoFA (2018), the strategies
taken by Taiwan include joining the WTO and
implementing New Southbound Policy/NSP. As
explained by Hsu (2010); Bush (2011); Hong (2011);
Kabinawa (2013); ITS Global (2014): Hsu (2015);
Chen (2016); Aditya (2018); Bilaterals (2018); Bo-jiun
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(2018); Chong (2018); Eurasia Review (2018); Hsiao
and Yang (2018); Lin (2018); Tso and Jung (2018),
the NSP policy was realized through Taiwan's
participation in the economic and trade fields that
in Southeast Asia,
the

destination for Indonesian exports in 2017 (Figure 1).

were built with countries

especially Indonesia.Taiwan is 6th main
Referring to version 9 of the Global Trade Analysis
Project (GTAP) and World Integrated Trade
Solution/WITS (2019), import tariffs in China are
relatively small while import tariffs in Taiwan are
relatively large for all sectors. According to Aditya
(2018), bilateral cooperation between Indonesia and
Taiwan allows Indonesia to expand its market share
and improve its trade balance through submitting a
reduction in import tariffs in Taiwan to export
products from Indonesia.The development of
Indonesia cooperation scheme with Taiwan has
consequences for each country to implement trade
liberalization. Trade liberalization is realized through
the reduction or elimination of import tariffs and
other trade barriers (Ariawan 2012; Zulkarnaen et al.

2012; Lee et al. 2014; Kruppa 2016).

Through bilateral cooperation between Indonesia
and Taiwan, the objectives of this study are: 1) To
analyze the impact of Indonesia-Taiwan bilateral
economic cooperation on macroeconomic
real GDP,

investment, government expenditure, trade balance

performance (welfare, consumption,
and inflation) in Indonesia. 2) Analyzing the impact
of Indonesia-Taiwan bilateral economic cooperation

on sectoral economic performance (output, exports,

imports and employment opportunities) in Indonesia.

II. LITERATURE REVIEW

Economic Integration. Achsani (2004) reveals that
the phenomenon of globalization cannot be avoided
by every country in the world. The current of
globalization has prompted various countries to form
blocks or schemes of cooperation between countries.
The purpose is to strengthen the position of the

country in the world economic arena. Globalization

has triggered various countries to open economic

integration with other countries. The form of
economic integration is for example bilateral,
regional and multilateral. The aim of economic

integration is to get greater profits from trade
schemes so as to improve the welfare of the country's
people.

Salvatore (1997) defines economic integration as a
commercial policy that discriminates against the
reduction or elimination of trade barriers only for
members of the Free Trade Area (FTA). The
enactment of bilateral cooperation between
Indonesia and Taiwan certainly encourages the
decline of trade barriers only to the countries of
Indonesia and Taiwan, while the state of Rest of the
World (RoW) imposes large trade barriers. The
occurrence of trade liberalization is expected to spur
economic integration through more open trade by
reducing various obstacles (Wibowo 2009).

Global Trade Analysis Project (GTAP). The GTAP
model and the CGE model use the basic concepts of
expenditure and purchase flows between economic
actors. Both models are built with microeconomic
theory which explains in detail the behavior of each
economic agent. The CGE and GTAP models are able
to overcome problems related to macroeconomic
aspects by using macroeconomic closures. The use of
closures to separate endogenous and exogenous
variables in the model so as to achieve equilibrium
conditions (Oktaviani and Puspitawati 2017).

Firdaus (2011) states that all sets, subset, parameters
and nominal form variables (value/levels form) are
denoted by capital letters. Lowercase notation to
represent variables in the form of percentage change
(percentage change) or linear form. According to ITS
Global (2014), in the GTAP model there is a database
of consumption, production, bilateral or multilateral
trade in goods and services, intermediate input
between sectors, taxes and subsidies imposed by the
government and others.

Wibowo (2009) states that the GTAP model has a
model structure and behavior parameters (in the
substitution, demand and

form of elasticity:

Volume 2 | Issue 6 | November-December-2019 | http:/gisrrj.com
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transformation) to determine the mobility level of
the primary factors. Brockmeier (2001) describes the
condition of the balance of income and expenditure
in an open economic system.According to Walmsley
et al. (2012), the GTAP database is the center of a
global trade analysis project that summarizes the
annual flow of goods and services for the entire
world economy. GTAP includes bilateral trade,
transportation and protection matrices that connect
the economic databases of each country or region.

Previous research. Elisabeth (2014) examined the
the

cooperation arrangement. Simulation analysis with

feasibility of Taiwan-Indonesia economic
GTAP is used to analyze the impact of cooperation in
general balance and aggregate level while the Single
Market Partial Equilibrium Simulation Tool/SMART
is used to analyze the impact of cooperation in partial
and disaggregated levels. Simulation results show
that Indonesia macro and sectoral economics were
positively affected as a result of Indonesia-Taiwan
cooperation. Through the macro economy, namely
welfare, economic growth as measured by real GDP
and Indonesia inflation rate shows an increase. In
sectoral economies, there are 3 sectors that have
experienced increased demand for labor (educated
and uneducated), namely sectoral wearing apparel,
textiles and motor vehicles and parts.
Laksani and Salam (2016) examine the influence of
the of Southeast
(ASEAN)-Hong Kong, the China
(AHKFTA) on Indonesia
The

macroeconomics are welfare, GDP and trade balance.

Nations
Trade

macro

Association Asian

Free
Agreement
economy. indicators used to measure
Based on the findings using GTAP version 8, the
cooperation of the AHKFTA which reduced the tariff
by 50% caused the welfare of Indonesia and Hong
Kong to decrease. Full liberalization actually
increases Indonesia welfare and GDP but Hong
Kong's real GDP decreases. If the rate is reduced by
50%, then Indonesia real GDP falls while Hong
Kong's real GDP increases. The 50% tariff reduction
in the AHKFTA cooperation scheme has caused
Full

Indonesia trade balance to be negative.

liberalization in the cooperation of the AHKFTA
increases imports of all sectors in Indonesia and
increases output in sectoral vegetable oil (vol), oil
seeds (osd), wearring apparel (wap), textile (tex) and
electronic equipment (ele).

Mahyuddin (2012) examined the impact of the
ACFTA on ASEAN-5
Malaysia, Philippines, Singapore and Thailand) and
China.

liberalization

economies (Indonesia,

Simulation results show that trade

affects public consumption,
government spending, investment, trade balance,
labor wages, capital and GDP leases of each country.
ASEAN-5 countries experienced a greater increase in
exports compared to China. Trade balance position
between Indonesia and China is better than those of
Malaysia, Philippines, Singapore and Thailand.
Consumption of each country to increase which is
driven by an increase in people's income. Based on
simulations with GTAP, agricultural commodities
dominate Indonesia output, exports and imports. In
Indonesia, the percentage increase in output of
agricultural commodities increased by 0.12% and
non-agricultural commodities decreased by -0.01%
increase
(3.11%)
agricultural (1.36%).
The results obtained by Wibowo (2009) with GTAP

version 6 show that the trade value of China is

while the in imports of agricultural

commodities was higher than non-

indeed better than ASEAN countries, but the trade
value of Thailand, Malaysia and Singapore is better
than Indonesia. The majority of ASEAN countries
and China experienced an increase in investment as a
result of trade cooperation. Through the scenario of
eliminating import tariffs, real GDP and Indonesian
welfare have increased. Indonesia exports increased
by 2.96% while the increase in Indonesian exports
was smaller than other ASEAN countries. Import
commodities that dominate ASEAN are livestock,
vegetables and fruits, while the increase in Chinese
imports is dominated by agricultural, forestry and
mining materials. The output of ASEAN countries
has increased while China's output has decreased.
Methods

Volume 2 | Issue 6 | November-December-2019 | http:/gisrrj.com
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This research examines sectoral request-offers and all
sectors of Indonesia and Taiwan using the 2-digit
Harmonized System (HS-2017) code. Supporting data
has been adjusted to the main data contained in the
GTAP version 9 database. The analytical method
used is inferencing, simulation and descriptive
analysis.

Request-Offer Analysis of Indonesia and Taiwan:
Index Revealed Comparative Advantage (RCA). The
inferior analysis is used to validate commodities that
are ranked as the main ranking scheme for Indonesia
and Taiwan requests based on the results of the
selection. The criteria used to select commodities in
the request-offer scheme are the amount of import
tariffs, annual growth in value from 2013-2017
(in%), share exports (in%) and high export value in
2017 (in thousand USD) of each country. After the
selection, inferential analysis was carried out in
the

recommended in the scheme of Indonesia request for

order to get appropriate sector to be
Taiwan and Indonesia offer to Taiwan. The proxy

used in inferential analysis is the Revealed
Comparative Advantage/RCA index.

Observations on the average RCA and RCA trends
during 2013-2017 are needed to obtain sectors that
should be recommended as requests. The observation
period for the last 5 years (2013-2017) can illustrate
the actual development that is renewable so that it
helps in formulating policies that are right on target.
The actual conditions over the past 5 years can also
be the basis for Indonesia in formulating effective
strategies as a form of Indonesia proactive attitude in
responding to ongoing cooperation with Taiwan.
to Mahyuddin (2012),

advantage is a theory developed to show that a

According comparative
country can benefit from trade. The comparative
advantage or competitiveness of a country's exports
on the global market can be represented by the RCA
index first developed by Balassa. The RCA index is

calculated with the following formula:

Xi/X¢
RCA = W W,
Information:
Xi = Indonesian export value for commodity i to
Taiwan
Xt = total value of Indonesian exports to Taiwan
Wi = the value of world exports for commodities i to
Taiwan
Wt = total value of world exports to Taiwan
Export competitiveness in sectoral Indonesian
requests is categorized as high if it has a RCA index
greater than 1. High sectoral competitiveness is
indicated by comparative advantage that exceeds the
world average. Export competitiveness in sectoral
Indonesian requests is categorized as low if the RCA
index is smaller than 1 or below the world average.
The RCA index, the greater the value, indicates that
the level of comparative advantage is higher.
Analysis of the Impact of Indonesia-Taiwan Bilateral
Cooperation on Indonesian Macro and Sectoral
Economics: Global Trade Analysis Project (GTAP)
Application. In addition to inferencing analysis, this
study uses simulation analysis using GTAP version 9
with the Computable General Equilibrium (CGE)
model. Percentage changes in the CGE model
policy
simulation. All variables in the form of percentage

represent influences before and after
changes or linear shapes are denoted by lowercase
letters. Capital letters in mathematical equations are
used to represent all sets, subset, parameters and
nominal form variables.In GTAP version 9 there are
input-output (IO) tables, production sector value
added, primary input values and intermediate inputs,
bilateral trade, transportation, protection, taxes and
subsidies from 140 regions and 57 sectors. This
research aggregates basic data into 3 regions and 57
sectors to be relevant to the research objectives.
Regional aggregation to analyze the impact of
reciprocal bilateral cooperation between Indonesia
and Taiwan. Regional aggregation is needed to
analyze the impact of cooperation on the economic
performance of each region (Indonesia, Taiwan and
Rest of the World). This research focuses on the

performance of the Indonesian economy as a result

Volume 2 | Issue 6 | November-December-2019 | http:/gisrrj.com
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of cooperation with Taiwan in the fields of economy
and trade. Aggregation results are adjusted to the
research objectives to sharpen the focus of the study
so that it is more specific and relevant to answer
research problems (Tabel 1). In Table 2, all scenarios
are simulated with the GTAP version 9 database.

III. RESULTS AND DISCUSSION

Impact of Cooperation on Indonesian

Macroeconomics

Through a scheme of bilateral cooperation between
Indonesia and Taiwan, each country experiences
economic changes. Macroeconomic changes in each
region (especially Indonesia) are shown in Table 3.

Welfare. The results of the analysis show that
Indonesian welfare increased in all simulations. The
findings are also in line with the research conducted
by Elisabeth (2014). The highest welfare of Indonesia
is obtained from simulation results 6 which reached
148.9356 million USD. The reduction in tariffs with
the largest percentage of 95% which was also
followed by a trade facility increase of 0.9% affected
the increase in Indonesian welfare in a larger
proportion. Welfare according to GTAP is calculated
based on consumer surplus and producer surplus.
From the consumer side, Salvatore (1997); Lee et al.
(2014); Laksani and Salam (2016) revealed that the
reduction in tariffs as an implication of trade
liberalization can improve consumer welfare because
the prices of goods received by consumers become
cheaper. Kemendag (2015) reveals that the trade
facility includes trade transactions, transparency and
professionalism of customs and excise and regulatory
environment as well as harmonization of
standardization and is converted to international
The

of products

provisions or regional more

the

circulating in the market, the more it provides great

provisions.

harmonious standardization

benefits to consumers. Consumers are given great
opportunities to obtain goods that have met

standardization. Leland (1979) explained that

standardization of products consumed by the public
can improve consumer welfare.

The scenario of decreasing import tariffs as well as
increasing trade facilities can lead to trade creation.
Wibowo (2009) defines trade creation as the
implication of economic integration that can create
trade among members that have never happened
before. Through trade creation, member countries
obtain products from production that is more
efficient than other member countries. Products that
are produced with a more efficient process can
reduce the selling price of these products so that
consumers get goods at lower prices. For producers,
the

accompanied by an increase in trade facilities of 0.9%

scenario of a tariff reduction of 95%
can maximize company profits. This is because the
company's revenue allocation (income) is greater
the

cooperation

than production costs incurred. Bilateral

between Indonesia and Taiwan
according to CoA (2016), also facilitates technology
exchanges, market access and industry information.
This clearly makes it easy for producers to get easier
information with minimum costs so that production
costs decrease.Based on the description above, a
reduction in import tariffs and an increase in the
trade facility can improve Indonesia welfare. From
the producer side, the facility can improve welfare
because it increases export opportunities for
producers. For consumers, the scenario can maximize
satisfaction (utility) because the allocation of income
(income) is spent by consumers to obtain more and
cheaper goods. This indicates that the increase in
public welfare is indicated by the accumulation of
consumer surplus and producer surplus as a result of
cooperation between Indonesia and Taiwan in the
fields of economy and trade.

Gross Domestic Product (GDP). Each simulation
(SIM 1, SIM 2, SIM 3, SIM 4, SIM 5 and SIM 6) has
an impact on the increase in Indonesian real GDP.
The increase in Indonesia GDP as a result of
cooperation with Taiwan was also found by LIPI
(2012) and Elisabeth (2014). The highest increase in

real GDP is obtained from simulation results 6,
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namely 0.0112%. The increase was caused by a
decrease in tariffs with the largest percentage,
namely 95%, as well as an increase in the trade
facility by 0.9%. According to Sorescu and Flaig
(2017), the implementation of a trade facility has the
potential to increase the GDP of a country whose
percentage depends on the level of development of
each country. Wilson et al. (2003) explained that the
trade facility indicated an increase in efficiency in
administration and procedures that was in line with
the

Improvements in the trade facility led to increased

increase in port logistics and customs.

productivity in production, distribution and
consumption activities. This is because the travel
time and duration needed during the activity are
shorter and faster. Intuitively, cutting travel time
and the shorter duration during the process of
production, distribution and consumption can reduce
inefficiencies. Increased efficiency as an implication
of the increase in the trade facility can encourage an
increase in GDP in terms of expenditure, namely
consumption, investment, government spending and
the trade balance.

Consumption. Based on the simulation results,
simulation 6 has an impact on the increase in
Indonesian consumption with the largest percentage
of 0.0677%. This is caused by the implementation of
the scenario of reducing tariffs in the largest
percentage, which is 95% and followed by the
scenario of a trade facility increase of 0.9%. Wibowo
(2009) explained that consumption of private
households the

Constant Difference of Elasticity/CDE. According to

follows function of spending
Oktaviani and Puspitawati (2017), the preferences of
households This

indicates that the non-homothetic CDE function is

private are non-homothetic.
consistently able to explain changes in consumption
as a result of changes in income levels. Referring to
Romer (2012) regarding the traditional keynesian
consumption function, individual income is
positively correlated with consumption. Based on
BPS (2018), Indonesia GDP has increased its growth

rate since 2001-2011. As in Figure 2, Indonesia GDP

growth rate in 2001 reached 3.64% while in 2011 it
reached 6.49%. CGTA (2018) states that GTAP
version 9 database uses reference data from 2004,
2007 and 2011. Thus, observing Indonesia GDP
growth rate from 2001-2011 is considered relevant to
be juxtaposed with GTAP version 9 simulation
results.

the

consumption in all simulations is also followed by a

Based on Figure 2, trend of increased
trend in GDP which tends to increase since 2001-
2011. Indonesia increasing GDP growth indicates
that the ability of public consumption to be driven
up as a result of increasing public purchasing power.
The increase in Indonesian consumption in all
simulations is influenced by the reduction in import
tariffs on Taiwan's export products. The biggest
increase in consumption in simulation 6 is the
impact of the reduction in tariffs with the largest
percentage of 95% for all sectors while the impact of
the increase in the trade facility is 0.9%. The
has

cheapness of Taiwan's export products for consumers

reduction in tariffs implications for the
in Indonesia, thereby increasing the purchasing
power of the Indonesian people. According to Lipsey
et al. (1995), the price and quantity of demand for a
product has a negative relationship. This indicates
that the cheaper the Taiwanese export products, the
higher the number of Indonesian consumer demand
for Taiwanese products, cateris paribus. Indonesia
increasing consumer demand for Taiwan's export
products has caused Indonesia consumption to
increase.

Investation. Based on the simulation results of GTAP
version 9, simulation 6 provides the highest increase
in investment for Indonesia, which is 0.096% and is
an implication of a 95% tariff reduction and a trade
facility increase of 0.9%. All simulations have an
impact on the increase in investment in Indonesia.
This indicates that the reduction in tariffs can
encourage an increase in investment from partner
countries. According to Gastanaga et al. (1998), the
lower the tariff rates prevailing in a country, the
foreign companies (investors)

are increasingly
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interested in building new companies in the country
as a form of market expansion. Decreasing tariffs
creates an increasingly conducive world trade
climate. Improving the world trade climate can
increase the confidence of producers and investors
from partner countries to invest, buy shares and
build projects in the country. This is also the case
with the tariff reduction scenario which is also
followed by the scenario of an increase in the trade
facility. Both scenarios can increase investment in
Indonesia. According to Kemendag (2015), trade
facilitation is demonstrated by the existence of
clarity, efficiency and transparency that reduces
bureaucracy and corruption and relies more on
technological progress. As an implication,
improvements in the trade facility have pushed up
productivity in Indonesia. The proxy wused to
simulate a trade facility is ams. The increase in the
trade facility which has implications for productivity
increases in Indonesia can increase investors' interest
and preference for investing in the country. In line
with the research conducted by Woo and Heo
(2009); Lipsey and Sjoholm (2011), declining levels of
corruption as part of a trade facility improvement
can also increase the attractiveness of investors to
invest in a country. There is a lot of research that
looks at the role of investment in spurring economic
growth in developing countries, one of which is done
by Pham (2010). The findings are that FDI has an
important role in spurring economic growth and
global integration in Indonesia. Lipsey and Sjcholm
(2011) also found the influence of FDI in Indonesia
which led to increases in productivity, increased
exports, rising wages, employment growth and
positive spillovers.

Government Expenditures. All simulations caused an
increase in Indonesian government spending. The
biggest increase in government expenditure was
obtained from simulation 6 reaching 0.0751%. The
magnitude of the increase in Indonesian government
expenditure on simulation 6 is caused by the
implementation of the scenario of tariff reduction

with the highest percentage of 95% and the increase

in the trade facility scenario by 0.9%. The greater the
percentage of tariff reduction applied, the greater the
increase in government spending. The trade facility
implementation of 0.9% caused a tendency for
government spending to increase. Wilson et al.
(2003) found that the trade facility has an important
role for the government in making decisions
including in formulating policies. This indicates that
the improved trade facilities between Indonesia and
Taiwan have increasingly encouraged the Indonesian
government to increase spending to advance national
development. From 2015-2017, Indonesia national
development focused more on strengthening the
which

comparative advantage.

domestic  sector became  Indonesia
The target of the Indonesian government according
to Bappenas (2018) is currently sustainable food
sovereignty, energy and electricity sovereignty,
maritime affairs and maritime affairs and industry
and tourism. This target is used as economic power
and the potential for strengthening inter-island
connectivity. Development 1is carried out by
prioritizing the role of marine economy and the
synergy of national marine development (SKRI
2016). The government provides assistance and
establishes regulations that support the optimization
of Indonesia leading sectors as stated in the 2015-
2019 Medium Term Development Plan (RPJMN).
The 2015-2019 RPJMN is the third stage of the
National Long Term Development Plan (RPJPN)
2005-2025 which has been established through Law
Number 17 of 2007 (Bappenas 2018).

Realization of government assistance which is
increasing every year has implications for the
increase in Indonesian government spending which
tends to increase. Trade liberalization is realized
through the reduction or elimination of import
tariffs between the countries involved. If Indonesia
reduces import tariffs on Taiwan's export products,
Taiwan products will be cheaper for the Indonesian
This has the

depreciation of the Taiwan exchange rate (Taiwan's

government. implications  for

new dollar or TWD compared to the Indonesian
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rupiah). According to Krugman and Obstfeld (2003)
on Market Equilibrium Output in the Short Run, the
depreciation of TWD against the Indonesian rupiah
pushed up Taiwan's output. As an implication,
Taiwan's exports increased to Indonesia because the
Indonesian government tended to increase spending
on imported products from Taiwan which were
cheaper.

Balance of trade. In all simulations, Indonesia trade
balance showed a decline. The biggest decrease was
obtained from simulation 6 which reached -186.7489
million USD while the smallest decrease in the trade
balance was obtained from simulation 1 which was -
21.6415 million USD. These results have in common
with the findings of Laksani and Salam (2016) who
examined the impact of ASEAN and Hong Kong
cooperation through a 50% tariff reduction and full
liberalization. Indonesia trade balance from the
findings is a deficit because the proportion of exports
is smaller than imports.Referring to Gultom et al.
(2018), Indonesia relies more on exports made from
raw materials. This has implications for the added
value obtained by Indonesia not as much as the
added value obtained by other competitive countries.
Most of Indonesia exports also still have low
competitiveness. The impact of trade creation on
trade liberalization creates a high dependence on
Trade

consumers to prefer imported products because the

imported products. creation encourages
import prices obtained by consumers are relatively
cheaper. The flood of imported products in Indonesia
has caused the local industry to experience market
pressure so that it tends to be uncompetitive when
facing an invasion of imported products. As an
implication, Indonesia trade balance has a deficit
because the proportion of imports is greater than
exports.According to Laksani and Salam (2016), the
central issue in Indonesia that needs to be observed is
how much the strength of Indonesia export supply in
responding to opportunities for trade liberalization.
If Indonesia does not maximize the increase in
productivity through production efficiency and

utilization of technology, industries in Indonesia

cannot compete with foreign industries when facing
trade liberalization. As an implication, the trade
balance will continue to be deficit because export
performance is not better than import performance.
Inflation. Simulation with GTAP version 9 shows
that simulation 6 has an impact on the inflation
increase with the highest percentage of 0.0541%. In
all simulations (SIM 1, SIM 2, SIM 3, SIM 4, SIM5
and SIM 6) indicate an increase in inflation. The
implementation of tariff reduction in each simulation
causes import prices for Taiwanese products to be
cheaper in Indonesia. As an implication, Indonesian
domestic products compete with imported products
from Taiwan. As found by Gultom et al. (2018),
industries in Indonesia have not been able to create
high added value in production activities. Production
inefficiency in Indonesia causes the price of
Indonesian products to be relatively expensive
compared to imported products.

The flood of imported products at lower prices has
caused the Indonesian people to have a better
preference for imported products. As an implication,
the public has expectations that prices of domestic
goods will tend to be expensive compared to the
prices of imported goods. The expectations of the
community are getting stronger along with the
development of cooperation schemes between
Indonesia and Taiwan. The more rapid liberalization
of trade between Indonesia, Taiwan and other
trading partner countries (Rest of the World) will
increasingly lead the public towards the superiority
of imported products. According to Blanchard and
Johnson (2012), high public expectations of the
inflation rate at the selling price of an item will
encourage an increase in actual inflation. This means
that public expectations for inflation have a positive
correlation with the real inflation rate. Intuitively,
the perception of the Indonesian people towards
increasingly expensive domestic products will push
the real inflation rate to rise. Coupled with the flood
of cheap imported products that enter Indonesia.
From the demand side, the cheaper the price of an

item will further increase people's demand for the
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item. According to Lipsey et al. (1995), the price and
quantity of demand for a commodity are negatively
related. This means that the lower the price of a
the higher the
commodity, cateris paribus. As an implication,

Syahfdi et al. (2010) revealed that the lower the price

commodity, demand for the

of a product, the higher the export volume, and vice
versa. This further encouraged Taiwan to continue to
expand its export capacity to Indonesia. As an
impact, the inflation rate in Indonesia is increasing.
Impact of Cooperation on Indonesia Sectoral
Economy

Output. The scenario of decreasing import tariffs and
facilities between
the
performance of each country. Gultom et al. (2018)

increasing reciprocal trade

Indonesia and Taiwan affects output
states that Indonesia sectoral production value added
is relatively low. As an implication, most of
Indonesia output has decreased as a result of the
cooperation scheme between Indonesia and Taiwan
in the trade sector. Table 4 presents Indonesia sectors
that experienced the largest increase in output.

Indonesian commodities in the request-offer scheme
experienced the largest increase in output, namely
ofd or nec food products and fsh or fishing
commodities in all simulations. Commodities of tex
or textiles experienced the largest increase in output
reaching 0.1535% in simulation 4. This was due to
the percentage reduction in rates in simulation 4
using an optimistic scenario. The percentage of tariff
reduction in the optimistic scenario reaches 95%, the
percentage value being the highest rate reduction.
MoFA (2018) explained that Taiwan also invested in
the Indonesian textile industry. As an implication,
investment in the industry is driving up output.
Lipsey and Sjoholm (2011); CoA (2016); Aditya
(2018); Kemendag (2018) explains that investment
can trigger industrial development in terms of
production.There is one commodity in Indonesia
request-offer scheme with Taiwan which has the
biggest decrease in output in all simulations, namely
crp or chemical, rubber, plastic products. Simulation

6 shows the biggest decrease in Indonesia output on

chemical commodities, rubber, plastic

crp or
products. The amount of output decrease in these
commodities is -0.159%.

Exports. Commodity requests-offer from Indonesia
and Taiwan which experienced an increase in
exports were tex or textiles; v_f commodities or
vegetables, fruits, nuts; fsh or fishing commodities
and ofd or food productsnec. Based on the simulation
results of GTAP version 9, the largest increase in
1 and 2 occurred in

exports in simulations

texcommodities or textiles. The amount of this
increase reached 0.834% and 1.844%.

commodities or texare one of the commodities

Textiles

included in Indonesia offer scheme to Taiwan. The
increase in Indonesian exports was highest in tex or
textiles commodities obtained from simulation
results 6 and simulation 4. The magnitude of the
increase in Indonesian exports of tex or textiles
commodities in simulation 6 was 2.640% and
simulation 4 was 2.368%.

Most of Indonesia exports have decreased, although
still in a relatively small percentage. Commodities in
Indonesia request-offer scheme with Taiwan did not
experience a decline in exports in all simulations.
The biggest decline in Indonesian exports occurred
in wol or wool, silk worm cocoons; otn commodity
or transport equipment nec; cmt or meat
commodities: cattle, sheep, goats, horses; gdt or gas
commodity manufacture and rmk or raw milk
commodity.

Import. Of all simulations (SIM 1, SIM 2, SIM 3, SIM
4, SIM 5 and SIM 6), commodities that experienced
the greatest increase in imports were tex or textiles
and commodity crp or chemical, rubber, plastic
products. Textile commodities or tex and cosmetic
commodities (crp) are also included in Indonesia
offer scheme to Taiwan. In the request-offer scenario
(simulation 1 and simulation 2), commodity textiles
experienced an increase in imports of 0.8443% and
2.0365%. In the scenario of the tariff reduction
applied to all commodities, textiles also experienced
the largest increase in imports. In simulations 3 and

4, the increase in textiles imports was 0.9187% and
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2.1965%. Likewise, the increase in commodity
imports of textiles in simulations 5 and 6 reached
1.0375% and 2.3821%. None of the commodities in
Indonesia  request-offer scheme to Taiwan
experienced a decline in imports. In all simulations
(SIM 1, SIM 2, SIM 3, SIM 4, SIM 5 and SIM 6), the
decline in imports in the largest percentage occurred
not in Indonesia commodity offer-offer schemes
with Taiwan such as commodities wap or wearing
apparel commodities and osd or oil seeds.
Employment Opportunity. Commodities in the
request-offer scheme that experience the greatest
increase in labor demand in all simulations are ofd or
food products nec; fsh or fishing and tex or textiles.
In simulations 1 and 2, only 3 of the 4 commodities
included in the recommendation of Indonesia
request to Taiwan experienced an increase in labor.
These commodities are ofd or food products nec; fsh
or fishing and v_f or vegetables, fruits, nuts. Likewise
in simulations 3, 4, 5 and 6 for commodities
recommended in Indonesia request scheme to
Taiwan, only 2 of the 4 commodities experienced an
increase in labor namely ofd or food products nec
and fsh or fishing commodities.

Of all simulations (SIM 1, SIM 2, SIM 3, SIM 4, SIM
5 and SIM 6), the commodities that experienced the
largest increase in unskilled labor and skilled labor
were tex or textiles. The greatest increase in labor of
tex or textiles commodities was obtained from
simulation results 4, namely 0.143% for unskilled
labor and 0.148% for skilled labor. This indicates that
the increase in workforce in these commodities is
more common in skilled labor or unskilled labor.
The simulation results also have similarities with the
research conducted by Elisabeth (2014). The findings
indicate that tex or textiles commodities experienced
an increase in demand for skilled and unskilled
workers. The increase in skilled labor is also greater
the

simulations.

than increase in wunskilled labor in all
According to the MoFA (2018), Taiwan is investing
in several Indonesian industries, such as furniture,

textile, footwear, non-metal mining, metal, tire,

service trade, agriculture and so on. Based on the
findings of Lipsey and Sjéholm (2011); Aditya (2018),
the effect of these investments can drive the growth
of employment in Indonesia. Intuitively, an increase
in investment can encourage a company that receives
an injection of funds and capital from investors to
develop its production scale.

MOoFA (2016) and Eurasia Review (2018) added that
there were more than 2000 Taiwanese companies
built in Indonesia. As an implication, the increasing
number of these companies will increasingly require
a larger workforce to carry out operational and
production activities in Indonesia. Thus, the number
of workers in sectors that receive capital injections
from investors tends to increase.

In the GTAP model, labor is assumed to be unable to
move between regions. The movement of labor only
occurs between sectors in a region. If investment
encourages the development of scale of production in
tex commodities or textiles in Indonesia, then as a
substitute for other commodities, the demand for
labor will decrease. This is caused by the transfer of
labor to commodities that require a greater amount
of labor to spur the increase in the scale of
production on the demand side.

Textiles commodities are included in the industry
classification which has labor intensive production
trends. The amount of labor needed is very much
when the company wants to increase its output.
Intuitively, the increase in commodity exports of
textiles led to an increase in output for these
commodities so that in order to achieve an increased
scale of production, the amount of labor needed to
achieve certain outputs also increased. On the
demand side, this has led to an increase in labor
demand.

the

Indonesia that experience the greatest decline in

Commodities in request-offer scheme in
demand for labor are crp or chemical, rubber, plastic
Most

experienced the greatest decline in unskilled labor.

products. commodities in  Indonesia
This indicates that the demand for skilled labor is

greater than the number of unskilled workers. In line

Volume 2 | Issue 6 | November-December-2019 | http:/gisrrj.com



Betrix Silitonga et al Gyn Int S Ref Res ], November-December-2019, 2 (6) : 01-18

with the findings of LIPI (2012); Elias (2013);
Elisabeth (2015) who showed that bilateral relations
between Indonesia and Taiwan became an
opportunity for Indonesia to receive technology
transfer from Taiwan. The utilization of technology
transfer from Taiwan can be maximally absorbed by
a skilled workforce. Skilled labor has the ability,
expertise and competence that is sufficient to utilize
the

company reduces the demand for unskilled labor so

advanced technology. As an implication,
that its allocation is transferred to skilled labor.
Conclusion

the the

commodities included in the scheme requesting

From results of inferential analysis,
Indonesia to Taiwan are processed foods (ofd);
tobacco (b_t); vegetables, fruits and nuts (v_f) and
(fsh) while

included in Indonesia offer scheme to Taiwan are

fishery commodities commodities
manufacturing (lum); cosmetics (crp); miscellaneous
edible preparations (ofd) and textiles (tex).

Based on the results of the simulation analysis,
cooperation in the economic field and trade between
Indonesia and Taiwan had a positive impact on most
sectoral economies and Indonesia macro economy.
From a sectoral economic perspective, most exports,
outputs, imports and employment opportunities in
Indonesia  have increased. In terms of
macroeconomics, cooperation with Taiwan caused an
increase in the level of welfare, GDP, consumption,
investment, government spending and inflation in
Indonesia. The increase in GDP is transmitted from
an increase in consumption, investment and
government spending after the import tariff was
reduced reciprocally.

Through cooperation with Taiwan, Indonesia trade
balance has not shown good performance so that
Indonesia needs to take strategic steps to improve the
performance of Indonesia trade balance in the future.
The tariff reduction of 95% for all commodities and
an increase in the trade facility of 0.9% in simulation
6 provides the greatest benefits to Indonesia sectoral
and macro economy. The increase in the trade

facility by 0.9% was transmitted from increased

productivity and efficiency in the trade sector. As an
real GDP,

investment,

implication, the level of welfare,

household/private consumption,
government expenditure and inflation in Indonesia
increased in the highest percentage, even though
Indonesia trade balance experienced the biggest
deficit of -186,7489 million USD. The trade balance
deficit based on simulation 6 can be corrected with
some policy recommendations and recommendations.
Tex or textiles commodities in all simulations
experienced the largest increase in exports, output,
imports and labor demand. Overall, the demand for
skilled labor has increased more than the demand for
unskilled labor.

The rapid development of Indonesia cooperation
with Taiwan needs to be anticipated by Indonesia.
Indonesia can continue cooperation with Taiwan
while making improvements and preparing strategic
steps. This is so that Indonesia can obtain greater
benefits from the cooperation that is established by

continuing to prioritize national interests.
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Tables and Figures
Table 1. Region aggregation

No Research Region Code Region in GTAP version 9

1  Indonesia IND Indonesia

2  Taiwan TWN Taiwan
Australia; New Zealand; Rest of Oceania; China; Hong Kong; Japan;
Korea; Mongolia; Rest of East Asia; Brunei Darassalam; Cambodia;
Lao People's Democratic Republ; Malaysia; Philippines; Singapore;
Thailand; Viet Nam; Rest of Southeast Asia; Bangladesh; India;
Nepal; Pakistan; Sri Lanka; Rest of South Asia; Canada; United States
of America; Mexico; Rest of North America; Argentina; Bolivia;
Brazil; Chile; Colombia; Ecuador; Paraguay; Peru; Uruguay;

3  Rest of the World RoW  Venezuela; Rest of South America; Costa Rica; Guatemala;

Honduras; Nicaragua; Panama; El Salvador; Rest of Central America;
Caribbean; Austria; Belgium; Denmark; Estonia; Finland; France;
Germany; Greece; Hungary; Ireland; Italy; Latvia; Lithuania;
Luxembourg; Malta; Netherlands; Poland; Portugal; Slovakia;
Slovenia; Spain; United Kingdom; Switzerland; Croatia; Romania;
Russian Federation; Ukraine; Rest of Eastern Europe; Rest of Europe;
Georgia; Israel; Jordhan; Rest of the World.

Tabel 2. Simulation Classification in Cooperation between Indonesia and Taiwan

Simulation Percentage Scenario Sectoral Region
1 (-) 50 % Tariff (tms) Request-offer sectoral
2 (-) 95 % Tariff (tms) Request-offer sectoral
3 (-) 50 % Tariff (tms) All Sectoral Indonesia
4 (-) 95 % Tariff (tms) All Sectoral and
(-) 50 % Tariff (tms) Taiwan
5 All Sectoral .
(+) 0.9 % Trade Facility (ams) reciprocall
(-) 95 % Tariff (tms)
6 2 All Sectoral
(+) 0.9 % Trade Facility (ams)
Table 3. Simulation Results in Indonesian Macroeconomics
Macro Indicator SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6
Welfare (million USD) 12.8689 8.9427 41.9669 58.2729 132.1508 148.9356
Real GDP 0.002561  0.003404 0.003824 0.00493 0.010057 0.011213
Investation (%) 0.0094 0.0193 0.0341 0.0699 0.0584 0.0960
Government  Expenditures
(%) 0.0064 0.0106 0.0224 0.0410 0.0558 0.0751
Trade Balance (million USD) -21.6415  -48.7447 -68.6756 -147.641 -103.565 -186.7489
Inflation (%) 0.0030 0.0061 0.0155 0.0306 0.0385 0.0541

SIM 1 = Decrease in tariffs by 50% in the request-offer sector

SIM 2 = Decrease in tariffs by 95 % in the request-offer sector

SIM 3 = Decrease in tariffs by 50% in all sector
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SIM 4 = Decrease in tariffs by 95 % in all sector
SIM 5 = Decrease in tariffs by 50% in all sectorand increase in trade facility by 0.9%
SIM 6 = Decrease in tariffs by 95 % in all sectorand increase in trade facility by 0.9%

Source: GTAP version 9 database, processed
Table 4. Indonesia Ten Sectors Experiencing the Biggest Output Increase in the Indonesia and Taiwan
Cooperation Scheme (in%)

Sector SIM1 Sector SIM2 Sector SIM3 Sector SIM4 Sector SIM5 Sector SIM6
wap 03142 wap 0.6926 wap 0.2552 wap 05764 wap 0.2430 wap 0.5815
ofd 0.0542 ofd 0.1329 mvh 0.0888 mvh 0.1981 nmm 0.0858 mvh 0.1958
fsh  0.0289 fsh  0.0646 nmm 0.0696 tex 0.1535 mvh 0.0820 nmm 0.1681
ele 0.0281 ele 0.0603 tex 0.0687 nmm 0.1485 ele 0.0563 tex 0.1445
tex 0.0124 tex 0.0293 ofd 0.0472 ofd 0.1187 cns 0.0550 ofd 0.1163
v_f 00120 v_f 0.0269 ele 0.0386 ele 0.0817 tex 0.0534 ele 0.1029
cns 0.0088 cns 0.0180 cns 0.0321 cns 0.0657 ofd 0.0433 cns 0.0903
fmp 0.0071 fmp 0.0144 fsh 0.0269 fsh 0.0601 Ium 0.0409 fsh 0.0625

nmm 0.0048 is 00098 lum 0.0253 lum 0.0459 fsh 0.0289 lum 0.0621
is 00048 nmm 0.0096 v _f 0.0109 lea 0.0281 frs 0.0154 v _f 0.0273

SIM 1 = Decrease in tariffs by 50% in the request-offer sector

SIM 2 = Decrease in tariffs by 95 % in the request-offer sector

SIM 3 = Decrease in tariffs by 50% in all sector

SIM 4 = Decrease in tariffs by 95 % in all sector

SIM 5 = Decrease in tariffs by 50% in all sectorand increase in trade facility by 0.9%
SIM 6 = Decrease in tariffs by 95 % in all sectorand increase in trade facility by 0.9%

Source: GTAP version 9 database, processed
Table 5. Indonesia Ten Sectors Experiencing the Largest Reduction in Output in the Cooperation Scheme

between Indonesia and Taiwan (in%)

Sector SIM1 Sector SIM2 Sector SIM3 Sector SIM4 Sector SIM5 Sector SIM6
crp -0.055 crp -0.114 is -0.138 is -0.283 is -0.163 is -0.314
nfm -0.030 nfm -0.062 nfm -0.093 nfm -0.191 vol -0.134 vol -0.215
vol -0.028 vol -0.060 vol -0.073 vol -0.151 crp -0.089 crp -0.159
gdt -0.022 gdt -0.045 crp -0.062 crp -0.129 otn -0.080 nfm -0.148
osd -0.013 osd -0.026 otn -0.046 otn -0.097 osd -0.072 otn -0.134
ocr -0.012 ocr -0.026 osd -0.036 omf -0.077 ome -0.064 osd -0.111
lum -0.011 lum -0.024 gdt -0.036 gdt -0.074 wht -0.064 omf  -0.104
omn -0.010 otn -0.021 PPP -0.032 osd -0.073 lea -0.061 gdt -0.092
otn -0.009 omn -0.020 omf -0.032 PPP -0.067 omf -0.057 wht -0.091
PPP -0.007 PPP -0.016 wht -0.029 wht -0.055 gdt -0.052 ome -0.072

SIM 1 = Decrease in tariffs by 50% in the request-offer sector

SIM 2 = Decrease in tariffs by 95 % in the request-offer sector

SIM 3 = Decrease in tariffs by 50% in all sector

SIM 4 = Decrease in tariffs by 95 % in all sector

SIM 5 = Decrease in tariffs by 50% in all sectorand increase in trade facility by
0.9%

SIM 6 = Decrease in tariffs by 95 % in all sectorand increase in trade facility by
0.9%
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Source: GTAP version 9 database, processed

Figure 1. Indonesia exports to the main destination countries in 2017
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An Efficient Virtual Machine Intrusion Detection System on Cloud Computing
Sathiya Dharani K, Akilandeswari K
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ABSTRACT

As Cloud Computing is the rapidly growing field of IT. Cloud Computing is defined as an Internet based
computing in which virtually shared servers that is data centers provide software, platform, infrastructure,
policies and many resources. In this research we have analyzed, the various intrusion log files of virtual
machines in order to identify the significant features for creation of intrusion model. In this research we have

used logistic regression classification algorithm. Through this algorithm we have achieved the highest

accuracies with low false positive rate.

Keywords : IDS, Virtual Machine, Logitboost, Accuracy, Cloud Environment.

I. INTRODUCTION

Cloud computing is not just a joining to something
over the internet. In its place, it is re-imagination of
an outmoded data center. Data midpoint constituents
like

accomplished separately. Cloud Computing allows

Servers, Storage and Networking are
well-organized use of capitals in a data center by
allocation it through diverse examples of calculate. It
also empowers users to establishment the resources
themselves [1]. It will be talented to effortlessly scale
up or balance down the possessions which they
requirement on demand. Cloud resources are
adaptable; contingent on the load to a specific
instance, calculate possessions like RAM, CPU can be
additional on call so that the illustration does not

bang.

National Institutes of Standards and Technology
(NIST) describes whatever cloud computing is and
what are the cloud computing prototypes. Cloud
computing is a developing technology determined by

the requirements for flexible IT arrangement, the

appearance of big data analytics and enlarged mobile
usage. Cloud computing is a knowledge which
everything only on the internet; central distant
servers are used to sustain data and applications [2].
Cloud the

applications deprived of installing software’s. The

computing permits users to use
users can admission the internet and send messages
wherever in the world. Cloud computing permits
more well-organized computing by central storage,
memory, dispensation and bandwidth. The greatest
example is Google mail. For this, the users essential
not install any software or a server to use a Google
mail explanation. The user can admission internet,
over which he sends messages [3]. Consequently the
servers and email software are all contemporary on
the cloud i.e. internet and these software’s and
servers are accomplished by the cloud service

breadwinner i.e. Google.

Cloud computing is separated in to three layers,

structure, software and policy.
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II. RELATED WORK

In [4] the authors developed an IDS approach based
on cloud that interconnects to host cloud via a
virtual private network (VPN). The host cloud and
the IDS cloud are in an interpenetrating architecture
within whole cloud infrastructure. In host and IDS
sides of the VPN connection, there are proxies which
transfers data between IDS and the host clouds. User
Data Collector collects data from host cloud behind
the host side proxy and IDS side proxy receives these
data, and sends them to analyze engine of the IDS.
Then analyze engine inspects the instances with user

information and signature database.

In [5] the authors concluded Snort is much better
and has some pluses than other NIDS. Snort is not
commercial, and it is under General Public License
(GPL). So a Snort user has not to pay amounts of
dollars to implement it to a network. And also
administration of the Snort is smoother than other
on the shelf NIDS that is under either GPL or

commercial.

In [6] introduced an unrealized cloud based IDS that
runs in an isolated environment within public cloud
in the PaaS level. A user has the whole control of the
IDS and the provider has no responsibility on the
intrusion detection mechanism. It can define VPNs
between sub clouds or different clouds, which are
founded in discrete geographical locations. IDS SaaS
supports many cloud features as portability, elasticity,
scalability and for the most important point on

demand access.

ITI. PROPOSED SYSTEM DESIGN

The proposed intrusion detection framework begins
with the collecting the event level log files from the
virtual machine monitor as shown in the figure 1.
Once the event level log files are collected, the
collected event log files analyzed in terms of their

characteristics and statistical behavior in order to

identify the significant features for the detecting the
intrusion in cloud virtual machine monitoring
systems. Once the significant features are identified,
the learning model should be created to classify the
given event log profile features. The outcome of the
model is to classify whether the given event log

profiles are intrusion or normal profile.

Virtual Machine Monitor level event
extractor

l

Event Analyzer

l

Feature Extraction

!

MNodel creation

w

Intrusion Detection

Figure 1. Proposed Intrusion detection system
framework
The intrusion detection experiments are conducted
using Weka data mining tool. Weka tool is an open
source investigation tool for organization and
clustering algorithms. The proposed research work
utilizing the logitboosting classification algorithm for
identification of the intrusion detection in the cloud
environment. To estimate the performance of the
suggested work utilized four dissimilar measures
namely, precision, recall, accuracy and false positive

rate.

Estimated our classifier with various calculation
measures, such as accuracy, F-measure and false

positive rate.
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Accuracy is percentage of correctly identified

intrusion log profiles.

TP+TN

Accuracy=
TP+FP+FN+TN

True Positive (TP) =Number of samples correctly
predicted as intrusion log profiles.

False Positive (FP) = Number of samples
incorrectly predicted as intrusion log profiles.

True Negative (TN) = Number of samples
correctly predicted as benign log profiles.

False Negative (FN) = Number of samples
incorrectly predicted as benign log profiles.

Precision is a measure of what fraction of test data
is detected as intrusion log profiles are actually
from the intrusion log profile classes.

TP
Precision (P) = TP + FP

Recall measures the fraction of intrusion log
profiles class that was correctly detected.
TP

Recall (R) = TP+FN

False Positive Rate (FPR) is percentage of
wrongly identified benign log profile classes.

FP
Positive Rate (FPR) = FP +TN
The experimental results are given in table 1.

Measures Values
Precision 0.980
Recall 0.979
Accuracy 97.90
False Positive Rate 0.009

Table 1. Experimental results of LogitBoost
Classifier

From the table, one can confirm that the
LogitBoost classifier attains highest accuracy of
97.90% and false positive rate of 0.009 when
detecting the intrusion in the cloud environment.

IV. CONCLUSION

In this research, we have presented data mining
based intrusion detection system virtual machine
monitoring in cloud environment. The system
starts with investigating the statistical behavior of
virtual machines, then gratitude of important
features and applied data mining method to
categorize the event log profile data into intrusion
profile and benign profile. Through LogitBoost
classifier achieved 97.90% accurateness.
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ABSTRACT

The research is having an objective to analyse the monthly data of Foreign Exchange Reserve of India and
merchandise export from India since 1990-91. The analysis was aimed at finding an autocorrelation of the
said variables. Both the variables are considerably significant in the broader domain of macroeconomic
framework. Foreign exchange reserve classifies the strength of government reserve in other currencies to
mitigate unforeseen circumstances whereas higher export value signifies better current account and trade
position. These parameters have strong correlation with the exchange rate of home currency and on the
balance of payment. The degree of autocorrelation exemplifies the dependence of these variables on their past
outcome. This study tested the autocorrelation of the variables successfully and through the detailed
statistical methodology of unit root testing, ARMA modelling and GARCH modelling, it established a
statistical model that emanates the possibility to forecast the variables. This outcome may have significant
impact in policy making and predicting future trade trend.
Keywords : Foreign Exchange Reserve in India, Export from India, Autocorrelation, Unit Root Test, ARMA
model, GARCH model, EGARCH model
I. INTRODUCTION weightage is for the foreign currency asset held by

government. When the current account deficit

The data on foreign exchange reserve position of a
country keeps updating us on multiple facets of
macroeconomy- the strength of home currency, the
macroeconomic risk-taking ability, capability to fund
import, trade contingency position and so on. This is
even more significant for import-dependent country
like India. The data on merchandise export of any
country emphasises its global trade position, trade
surplus / deficit tendency, current account position,
exchange rate position etc. When trade deficit exists
in a country, it subsequently impacts current account
deficit which is extremely relevant in modern
market economy. The composition of foreign

exchange reserve (Table 1) depicts that the maximum

cannot be compensated by FDI or FPI inflows, the
foreign exchange reserves play a key role for
macroeconomic balance. The foreign exchange
reserve also indicates the availability of contingency
funds with the government to provide import
support in case ofexpected economic stress. The FDI
and FPI can’t always compensate the gap of current
account deficit resulting in requirement of external
borrowing or funding from own reserves. The 93%-
95% contribution of foreign currency assets in total
foreign exchange reserve explains the ongoing
valuation of foreign currency in comparison with
home currency and its changes reflect the situational

improvement / degradation of home currency. This
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has some correlation with the export amount from
the country due to its capability to strengthen home
currency. Table 1 also depicts an approximate 200%
increase in foreign currency reserve of India in April

2019 in comparison with April 2005. Furthermore,

the two variables, namely export value and foreign
exchange reserve, have been considered for review
and analysis to invigorate the meta-data analysis for

finding out inner traits of the datasets for forecasting.

Table 1

Foreign Currency Gold Reserve_T_ranche SDRs Total

year | Month Assets Position
(USD % of (UsSD % of (UsSD % of (UsSD % of (USD

Million) | Reserve | Million) | Reserve | Million) | Reserve | Million) | Reserve | Million)
2019 | Apr 390966 93.4% 23022 5.5% 3351 0.8% 1454 0.3% | 418793
2018 | Apr 395277 94.0% 21662 5.2% 2056 0.5% 1523 0.4% | 420517
2017 | Apr 349056 93.5% 20439 5.5% 2347 0.6% 1460 0.4% | 373302
2016 | Apr 339025 93.4% 20043 5.5% 2471 0.7% 1511 0.4% | 363049
2015 | Apr 327153 93.0% 19336 5.5% 1317 0.4% 4063 1.2% | 351869
2014 | Apr 283707 91.2% 20966 6.7% 1838 0.6% 4475 1.4% | 310986
2013 | Apr 263322 89.6% 23974 8.2% 2240 0.8% 4356 1.5% | 293892
2012 | Apr 260839 88.5% 26618 9.0% 2915 1.0% 4474 1.5% | 294846
2011 | Apr 282037 90.0% 23790 7.6% 3013 1.0% 4671 1.5% | 313511
2010 | Apr 254773 91.1% 18537 6.6% 1341 0.5% 4982 1.8% | 279633
2009 | Apr 241487 95.9% 9231 3.7% 983 0.4% 1 0.0% | 251702
2008 | Apr 304225 96.8% 9427 3.0% 485 0.2% 18 0.0% | 314155
2007 | Apr 196899 96.3% 7036 3.4% 463 0.2% 11 0.0% | 204409
2006 | Apr 153598 95.6% 6301 3.9% 772 0.5% 6 0.0% | 160677
2005 | Apr 135950 95.8% 4443 3.1% 1443 1.0% 5 0.0% | 141841

Previous Research

Various research work has been undertaken and
accomplished earlier on the foreign exchange reserve
and export value of multiple countries, but the
autocorrelation study and modeling of the variables
are hardly
Bhattacharya B, Mookherjee ], in 2001 and Doong,
S.-Ch., Yang, Sh.-Y., Wang, A., in 2005, in their

research papers elaborated the aspects of the

available in research domain.

importance of foreign exchange reserve and its
impact on trade deficit, exchange rate and even in
stock market for emerging countries. Mohammad, S.
D., Hussain, A., & Ali, A., in 2009 and Aizenman, J.
and Marion, N., in 2002, assessed the impact of
foreign exchange reserve on domestic economy in

case of middle-east countries.

Disyatat, P., in 2001 and Greenspan, A, in 1991
stated the importance of foreign exchange reserve in
macroeconomic stability. They also highlighted the
examples of some emerging countries who were

capable of maintaining strong reserve position and
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converted themselves to trade power house. They
suggested to incorporate the provision of purchasing
foreign currency by government to make the reserve
position stronger and also advised that well-informed
calculatedpurchase of the foreign currency is an

excellent mode of investment and hedging.

Kenen, P. and Yudin, E., in 1965, and Ford, J.L. and
Huang, G., in 1994 worked out the evolution of the
of higher by global

superpowers. This got reclarified and more specific

concept forex reserve
with the advent of globalization and liberalization.
All these studies covered the aspects of forex reserve
and its gradual change for many countries. These
papers also justified the changing trend in the field of
merchandise export and investment in foreign
currency. This paper mostly covers the quantitative
aspects of the meta-data to analyze the possibility of

finding an autocorrelation of the variables.
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Initial Theoretical framework and Methodology

This research work, as stated earlier, aimed at
establishing relationship of foreign exchange reserve
(FX) of India and export from India (EX) with their
past values. In other words autocorrelation of the
said parameters was tested in this paper. As the
theoretical framework goes, the data points were
collected from relevant sources and the analysis has

been performed based on monthly data from FY

1990-1991 to the last available data (June / July 2019).

The log returns for both the variables have been
calculated for all analytical purposes due to higher
chance of normalization. The log returns of Foreign
Exchange Reserve (RFX) and Export from India
(REX) data were initially placed in histograms to
have an overview of normalization effect.
Subsequently, the data series statistical exercises
were performed that started with correlogram to
analyze the existence of autocorrelation. This was
revalidated by Breusch-Godfrey Serial Correlation
LM test. The Unit Root Testing was performed next
with Augmented Dicky Fuller test to verify the
stationarity of the variables barring which the unit
roots take the future prediction and data model
equation away from the expected trajectory. Once
the stationarity was established, both RFX and REX
was modeled in terms of Autoregressive Moving
Average (ARMA) models and the variables were
both tested on ARMA(1,1) and ARMA(2,2) models.
Once the acceptability of the models was decided on
at 5%

significance level, it is concluded that the modeling

the probability factors and t-statistics
of the variable with that specific autocorrelated
model is possible. These models were further tested
variances with General

for their respective

Autoregressive  Conditional
(GARCH) and Exponential GARCH (EGARCH)

models.

Heteroskedasticity

Presentation of data and explanation

The initial representation of the data vide histograms
(Figure 1) confirms that the normalization trend in
the data set is present. The export data set is less
skewed than foreign exchange data which is
reconfirmed with higher value of Kurtosis and very
the

representation of the variables is performed, the

high wvalue of Jarque-Bera. Once initial
autocorrelation tendency is tested with correlogram
with 18 lags and the same was revalidated by
Breusch-Godfrey Serial Correlation LM test. In both
the tests, the hypothesis Null Hypothesis HO: There
is no autocorrelation in the Indian forex reserve and
export data and Alternate Hypothesis H1: There is
autocorrelation in the Indian forex reserve and
export data. The correlogram (Figure 2) for export
data clearly indicates autocorrelation from first lag
and the same is present from third lag in case of
foreign exchange. This was established due to very
low p-value and significant Q-statistics. Very low
Chi-square value and significant F-statistic in
Breusch-Godfrey Serial Correlation LM test (Figure 3)
confirm the presence of autocorrelation in both the
variables. This helps the analysis to be conducted
further to derive the model for representing the
variables for future prediction. The presence of Unit
root in the data sets was checked with Augmented
Dicky Fuller test. Unit roots disrupt stationarity of

any variable and hinder the process of modelling the
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Null Hypothesis: REX has a unit reat
Exogenous: Constant
Lag Length: 11 (Automatic - based on SIC, maxiag=16)

Null Hypothesis: RFXhas a unitroot
Exogenous: Constant

Lag Length: 8 (Automatic - based on SIC, maag=18)
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Figure 2
variable for forecasting. The tests were performed for
both the variables with only constant and constant
with linear trend. The results (Figure 4) highlight
that t-statistic (calculated t-value) or tsw<teritical
obtained from the ADF table. This rejects the null
hypothesis and confirms the alternate hypothesis of
As the
stationarity of the variables are established due to
the
experimented to be modelled with ARMA model.

Both the

Breusch-Godkrey Serial Correlation LM Test
Null hypothesis: No serial correlation at up to & lags

no unit root for both the wvariables.

absence of wunit roots, variables were

Breusch-Godtey Serial Correlation LM Test
Hull hypothesis® No serial corelation at up to & lags.

F-stafistc
Obs*R-squarsd

7.052116  Prob. F(§,343)
3843487 _Prob. Chi-Square(8)

0.0000 F-statistic
0.0000 Cbs*R-squared

1312740 Prob. Fi8,344)
6538411 Prob. Chi-Square(8)

0.0000
0.0000

Figure 3
variables were tested with ARMA(1,1) (Figure 5) and
ARMA(2,2) (Figure 6) models and the results, with
the help of probability and t-statistics, depicted that
export data can be modelled with ARMA(1,1)
whereas foreign exchange reserves data can be
represented as ARMA(2,2) model. The derived co-
in both the the

representation of the variables with its past values

efficient cases resulted in

due to the
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Figure 4
presence of autocorrelation. The export data and the
foreign exchange reserve data can be representedas:
REX:= 0.008328+ &:+0.390452REX:1-0.860746¢€:-1in
case of export data set at any time period t and RFX:=
0.013451+ ec+1.271108RNE:1-0.787041RNE:2-
1.312159¢:1+0.949649 e:-2in case of
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Figure 5
foreign exchange reserve data set. These equations
may also be used as forecasting tool for the said
variables. Due to the acceptability of ARMA-fit
models in case of both the variables, the variances

can
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also be modelled. We have tested the variance
modelling for both the variables with GARCH and
EGARCH models. For export dataset, the EGARCH
model complies to the significance of the model at 5%
level (Figure 7) for all coefficients except c (7) but
the GARCH model fails to do so for all coefficients.
With the feasibility of the EGARCH model the

variance for export data points can be expressed as:

log (02) = -4.360645 + 0.144561log (o %1) — 0.502787

ee1/ (V 0 %1) + 0.811706 [ (lecil/ o 21)- \/% ]

Depencent Variable: RFX
Method: ML ARCH - Normal distribution (OPG - BHHH / Marquardt steps)
Sample (adjusted): 4 351

Included obs enations: 348 aner sdjust ents

Fi im prove likelinood (nan-zers gradients ) after 53 iterations
tcovariance compuled using ouler product of gradients

Dependent Variable: REX.
Memod: ML ARCH - Normal diswibuton (OPG - BHHH / Marquardt staps)
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Inchided chservations: 348 ater sdjustments:

Convergence nat achisved after 500 iierations

Cosficient covariance computed using outer product of gradients
MABackeast 23

Presample varisnce: backeast (parameter = 0.7)

GARCH = C(8) + C{7)"RESID(-1y'2 + C(8)"GARCH(-1)
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*RESID (-1 /@SQRT(GARCH(-1)} + C(3)'LOG(GARCH(+1))
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This equation is useful to evaluate future variances as
well. While assessing similar data points for foreign
exchange reserve in India, the variances can be well-
GARCH and EGARCH models.
However, GARCH model fits it with all coefficients
but EGARCH has restriction with ¢ (7). Hence the

variances have been considered to be modelled with

expressed by

GARCH model and can be represented as: ogd=
4.71e">+0.148530 &2.1+ 0.598530 & %1

4.2. Source of Data

The above analysis was based on data available at
Bank of India official

(dbie.rbi.org.in). The selected data set contains forex

Reserve data portal
reserve data and export data since 1990-1991 and has
more than 350 data points each. The subsequent

analysis has been performed with EViews software.
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4.3. Scope and limitations of research

The research work covers two key aspects of
macroeconomic indicators and trade balance health
of any country. In case of India, the study has been
performed to assess the dependency of present data
on its past. The same analysis could have been
performed for few other countries to ascertain a
comparative positioning. Few other parameters
related with the present research work namely
import, current account deficit etc. have not been
included to maintain the objective orientation. More
data points could have been useful to derive the
coefficients more precisely, but could not be done
due to unavailability of the data beyond 1990-91.

II. CONCLUSION

This research work is a combination of identification
of

relevance with its past data through statistical tools

of macroeconomic indicators, analysis its

and modelling its forecasting equation with
econometrics application. The study established that
foreign exchange reserve and merchandise export
values for India are autocorrelated parameters.
Hence, for both the parameters, past value means a
lot to predict future values resulting in an authentic
and statistically modelled guideline for forecasting.
This autocorrelation for forex reserve emanated that
the present reserve position would impact the future
reserve position by reducing the probability of
volatility impact to a great extent. Similarly, the
the

established from that proves the importance of

export data analysis and autocorrelation
improving the present position to have a reasonably
The

extremely helpful

balanced future. models and

established

projection that may be used as a guiding tool. This

equations

are for future
assessment may also help the policy makers to
change their focus on policy intervention and
initiatives resulting in lesser dependence on market
volatility and more focussed approach in predictive
model-dependent policy measures to have an

improved trade balance.
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Polymer Translocation through a Nanopore under a Pulling

Force - A 3D Langevin Dynamics Simulation Study
Fikre Jida
Department of Physics, Bule Hora University, Ethiopia

ABSTRACT

Employing, the Langevin dynamics simulations study method, we investigate the dynamics of linear chain
polymers’ translocation into and out of a three-dimensional spherical cavity through a nanopore under a
pulling force F .For the polymer translocations into the cavity, we observe different factors that influence on
polymer translocation dynamics through a nanopore under a pulling force in Langevin dynamics simulations.
Our focus on the influence of the chain length defined as N = Ry/R, Rqis the radius of gyration to the
polymer and R is the cavity’s radius, thermostat Langevin temperature 7', the cavity pore size 5 and the
pulling force Fon the average translocation time,. Thus, we obtain that the distribution of 7for the different
chain lengths, it is symmetric and narrow for strong #'.We also assure that 7 ~ N2 and translocation velocity
v ~ N ! for both moderate and strong F . Relatively for wide pore, three regimes are observed for 7 asa
function of F. ris independent of F for weak Fand lastly crosses over to 7 ~ F! for strong force even for a
moderate force. Finally, the waiting time, for monomer 7 and monomer 2+ 1 to exit the pore, has a maximum
for n close to the end of the chain, in contrast to the case where the polymer is driven by an external force
within the pore. We also here present a computer simulation study of polymer translocation out of the cavity
in a situation where the chain is initially confined to a closed spherical cavity in order to reduce the impact of
conformational diversity on the translocation times. In particular, we investigate how the coefficient of
variation of the distribution of translocation times can be minimized by optimizing both the volume and the
aspect ratio of the cavity.
Keywords : Langevin Dynamics, ESPRESSO, translocation, coarse-grained, bead, linear polymer, scaling
behavior, distribution of translocation time, thermostat Langevin.

I. INTRODUCTION analysis filter of macromolecules sieves and control
drug delivery are some applications of polymer
The transport of protein and nucleic acids through a  translocation to technological revolutionary[2-5,7].b

nanometric pore size is crucial importance to Due to wide range applications to revolutionary

life. DNA and RNA translocation across nuclear pore,
protein transport through membrane channel and
virus injection all these are basic notable examples to
the main topic Polymer Translocation[1]. Moreover,
it has a potential to revolutionary technological

applications such as rapid DNA sequencing, protein

technology, recently Polymer translocation has
become a popular research areas in polymer physics
in which experimental [8, 9, 11, 13], simulation [14—
16, 18, 20-30, 53].and theoretical studies[31,37-39,
55]. The dynamics of the translocation of polymer,

since it can be depended on by so many factors, such
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as the driving force in the nanopore, the sequence of
the polymer and the geometry of the channel etc.
and it, the polymer translocation is a complex and
challenging problem. To understand the behavior of
translocation recently a lot of researches have been
done and reviewed on the study of the polymer
translocation [40, 41, 43]. Polymer translocation
involves a moment of polymer either into or out
confined spaces. Recent, computer simulation
theoretical studies in this area have mainly focused
on the effect of different confine space, like as
spherical or ellipsoidal cavities [45— 52, 54, 57, 59-63,
68]. the

translocation into confined space is much more

Therefore, Processes of polymer
complex, compared with an unconfined space. Until
now researchers have done a lot of work on the
polymer translocation into unclosed confined space
[13, 21]. A Langevin dynamics simulation study
employs to investigate the dynamics of polymer
translocation into space. Thus, in two dimensions a
nonuniversal dependence relation observes that the
average translocation time 7 on the chain length
N21]. In the three dimensions, the confined space
leads to non-universal dependence of average
translocation time 7 as a function of driving force F
[21]. Inspired by the experiments [6, 15, 17]a
number of recent theories [17, 32, 33, 35, 36, 53]have
been developed for the dynamics of polymer
the the

translocation time 7 with the chain length NV is an

translocation. Especially, scaling of
important measure of the underlying dynamics and
considered equilibrium entropy of the polymer as a
function of the position of the polymer through the
nanopore. Standard Kramer analysis of diffusion
through this entropic barrier yields a scaling
prediction of 7 ~ N? for the field-free translocation.
For the forced translocation, a linear dependence of 7
on NV was suggested, which is in agreement with
some experimental results[6, 15] for a a-hemolysin
channel. However, as Chuang et al.[32] noted,
the quadratic scaling behavior for the field-free
translocation cannot be correct for a self-avoiding

polymer. The reason is that the translocation time is

shorter than the equilibration time of a self-avoiding
polymer, Tequi ~ /V'*2%, where v is the Flory exponent
[36]. According to scaling theory, they showed that
for large NV, translocation time scales approximately
in the same manner as equilibration time. For the
and Kardar [33]

provided a lower bound for the translocation time

forced translocation, Kantor
that scales as /V *¥, by considering the unimpeded
motion of the polymer. Most recently, investigations
both free and forced translocation using both the
two-dimensional fluctuating bond model with
single-segment Monte Carlo moves [35, 36] and
Langevin dynamic simulations [44, 53]. For the free
translocation, it is numerically verified 7 ~ NV 1*2V by
considering a polymer which is initially placed in the
[35, 44].For the forced

translocation, it is found that a crossover scaling

middle of the pore

from 7 ~ N\?vfor relatively short polymers to 7 ~ N+v
for longer chains[36, 44]. In addition, it is also found
that this crossover scaling remains unaffected for
[44].

translocation affects a large entropic barrier and thus

heteropolymer  translocation Polymer
most polymer translocation process requires a
driving force, such as an external electric field used
in the above-mentioned experiments. However, one
can also investigate the use of other forces, such as a
pulling force. With the development of manipulation
of a single molecule, polymer motion can be
controlled by optical tweezers [56]. This gives a
motivation to study the translocation in which only
the leading monomer experiences a pulling force. In
addition, a new sequencing technique based on a
combination of magnetic and optical tweezers for
controlling the DNA motion has been reported [58].
Therefore it is of great significance to theoretically
investigate the polymer translocation under a pulling
force. Kantor and Kardar [33] have considered the
scaling of 7 with /V and with the pulling force .
They have also tested the scaling behavior in a
Monte Carlo simulation study of the fluctuation
bond model. However, this model is only valid for
moderate pulling forces. For strong pulling forces,

the scaling of 7 with NV is different and needs to be
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examined carefully. In addition, studies on
translocation into confined geometries, in a space of
characteristic size equal to its radius of gyration or
lower and a very slit than its radius of gyration will
shed light on the dynamics of the packaging of DNA
inside virus capsid [64-66],where the entropic
penalty is from both the limited volume and the

additional self-exclusion of the chain. Many

important details are still not clear, such as (a) the
translocation probability,(b)the distribution of the Figure 3: after translocation
translocation time, and (c) the average translocation
time as a function of pulling force £ the chain length
N, the cavity pore size and thermostat Langevin
temperature 7 for the polymer translocation into P
confined geometry like spherical cavity the diagram /

is shown in the Fig.3 .To this end, our aim in this

paper, we investigate the dynamics of polymer

translocation into and out of a 3D spherical
nanocontainer using Langevin dynamics simulations

study, Figure 4: Schematic representation of the initial state (t
= 0) for a polymer (with N = 60 monomers)inside a 30
spherical compartment with radins & pulled by a force F in

Puling Farce, F the cavity pore along £ axis . The diameter of the pore is
D) = 1.2¢. and length I= o.

Polymers

¥

Spherical Cavity

{a) Pulling Flﬂﬂ.'.ﬂ

Figure 1: Schematic representation of polyvmer translocation
through a pore into a 30D spherical compartment with radins

i’ pulled by a force F in the cavity pore along the = axis (a) - . . .
before translocation. The diameter of the pore is [ = 1.2o. FIEIJI'E 5 Schematic [‘E']']l"E'SE"Iltat.IDn of p-Dlym.er transloca-

and lensth I= o. tion through a pore out of a 30 spherical compartment with
radius R pulled by a force F in the cavity pore along Z axis.
The diameter of the pore is D = 1.20. and length I= o.

Compression

II. METHODS AND MATERIAL

MODEL AND SIMULATIONS DETAILS

An insight of a perfect statistical analysis of the
translocation time and its dependence on the
polymer structure, nanopore size, and others, we
Figure 2: during transiocation have considered a coarse-grained model for the
polymer walls of the «cavity and the

pore. Our aim is to define a model simple enough to
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produce very extended ensembles of translocation
events to completely characterize the statistical
properties of the translocation time. In our numerical
simulation study, we model the polymer chains as
bead-spring chains of Lennard-Jones (L]) particles
the
(FENE) potential [69]. Excluded volume interactions

with Finite Extension Nonlinear Elastic
between beads are modeled by a short-range

repulsive L] potential.

4=(z)2 -2 . :
Ups(r) = (%) J (1)
i, r>28g

Where r is the distance between the two beads, o is
the diameter of a bead, and ¢ is the depth of the
potential. The connectivity between neighboring
monomers is modeled as a FENE spring (potential)
with

r

Urene(r) = —%a-mﬁ In(1 — {EJEJ. (2)

Where r is the

monomers, k = 15¢/0? is the spring constant and Ko =

distance between consecutive

20 is the maximum allowed separation between
connected monomers. As shown in Fig. 1 and 4, we
consider a three-dimensional (3D) geometry, the
spherical cavity nanocontainer with a pore of width
D =120 and length /= 1o is formed by stationary
wall particles within a distance o from each other.
Between all monomers wall particle pairs, there
exists the same short-range repulsive L] interaction
as depicted above. Inside the pore, there exists a
pulling force along the z-axis, as shown in Fig. 1 .
Once the first monomer enters the pore, it will bear
a repulsive force imposed by the inside wall of the
pore and the polymer is pulled by the F to
translocate along the z-axis into and out of a
spherical geometry as shown in the Fig. 5. In
Langevin dynamics simulation, each monomer is
subjected to conservative, random and frictional

forces, respectively.

mi; = F + F' 4+ F (3)

Where m is the monomer’s mass. The frictional force

in the Langevin dynamics equation is

formulated by

F = —¢v, (4)

Where £ is the friction coefficient, v: is the bead’s
velocity. The conservative force in the Langevin

dynamics equation consists of several terms.

Ff =—w (ULs+ Urene) (5)

The pulling force is expressed as
Foulling = FZ2 (6)

Where F is the pulling force strength exerted
exclusively on the monomer in the pore, and 7 is a
unit vector in which, the direction of the force
the
towards the Trans side. And " is the random force
satisfying  the

Polymer translocation is conducted under the

corresponds to nanopore-axis and

fluctuation-dissipation  theorem.

influence of a constant nontime-dependent pulling
the

inside a nanopore so as to overcome a large entropic

force  acting  on first ~ monomer
barrier during polymer translocation and to speed up

the translocation process.

In this our work, we use the L] parameters ¢, o, and
m to fit the system energy, length and mass scales,
respectively. As a result, their relationships among

the parameters shown by in the following table.

Obsevable  Dimensions LJ units SI units
Length L a LO0z10™m
Mass M m 5.2r10™ % kg
Energy E £ 4121078
Temperature T £ 205K
Force E/L gl 4.1pN
Time VMLIAE  \/ma/e 11.26ps
Friction VEM/L? 7 1.62x10~ Ykg/s

Table 1: Main ohservables (with the appropriate
dimensions) in Lennard Jones units, together with
typically associated wvalues in SI units for the real
system. Note that kg=1 in LJ units.
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Initially, the first monomer of the chain is fixed at
the cavity pore center then, the chain begins to relax
on the cis side, as shown in Figl and 4. Once the
total energy of the polymer chain fluctuates a little
for a period of time, the polymer chain reaches
equilibrium. The first monomer is released, at this
moment set as time t=0, and start the translocation it
is shown in Fig2 and 5. The chain may withdraw
from nanopore and drift away under the influence of
the entropy barrier. If the chain withdraws from the
nanopore, the translocation process restarts. Once
the last monomer enters or outs the trans side, the
translocation process is over and the duration time is
defined as translocation time 7, see Fig3 for
translocation into the cavity. Thus the translocation
time T is defined as the time duration between the
the

bead/monomer of the chain entering into or out of

beginning of the translocation and last
the spherical cavity. Typically, the averaging is done
over 1000 successful translocation events and the
simulation is performed by employing free source
code known as ESPRESSO which stands for an
Extensible Simulation Package for Research on Soft

Matter Systems.

II1. RESULTS AND DISCUSSION

Into and out of the Cavity

The scaling behavior of for polymer in full three-
dimensional confinement, such as a spherical cavity,
is different compared with slit-like confinement and

tube-like the

equilibrium behavior of a linear chain of length N

confinement. we first consider
confined into a three-dimensional spherical nano
see Fig. 3. The

translocations have been performed through a small

container of the radius R,

pore by pulling one end of the polymer see Fig. 2 and
5. It is, the case of end polymer pulling while
[73]
considered by numerical simulations [33] until very
[75].

translocation aims

experimentally relevant has been poorly

recently Theory for biased polymer

at finding so-called critical

exponents v and § linking the mean translocation
time to name the polymerization index and the bias
force: T ~ N v/F 8. As formerly discussed, many
theories and simulations investigate the case of a
gradient bias force applied in the center of the nano
pore. In this study, we are interested in the case of a
pulling force at one end of the translocating polymer.
Kantor and Kardar were the first to tackle the issue
of a translocation driven by a pulling force and
predicted v=2 and § =1 scaling exponents Appendix
A.2. Looking at the translocation time distribution
we find that they are in agreement with a first
passage probability density function. For a
biased by

confirmed for the case of a pulling force [74]. One

translocation electrophoresis and
can estimate the mean translocation velocity which
coincides with the average speed deduced from the
mean translocation time divided by the chain length.
We pushed the analysis further by looking at the
average waiting time for the translocation coordinate
The

corresponds to the number n of monomers already

at  different. translocation  coordinate
translocated to the trans side. The average waiting
time is the average time that the nth monomer needs
to translocate. We find waiting times curves in
agreement with the general shape already published
in the literature [53] seen in the Fig. 7 In particular,
the average waiting time as a function of the
translocation coordinate behaves linearly at the
beginning of the translocation and for a given pulling
force. Thus, at the beginning of the process, the
translocation is entirely driven by the pulling force
whose influence linearly decreases as it is spread on
then monomers already translocated. In this work,
we study the linear polymer chain translocation
through a nanopore into and out of a spherical cavity
with radius R. And here we want to know that the
effect of cavity pore size, 1, cavity size R and friction
coefficient €, chain length N and pulling force F for
the translocations into cavity and the volume and
aspect ratio for out of the cavity, on the translocation
processes. The dependence of average translocation

time T, on the geometry and parameter factors, is
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presented by with full discussions and with their

respective figures.

Results for into the cavity

3.1 Translocation time distribution

The distribution of translocation times for a polymer
of chain length N= 16, 48 and 80 pulled with a force
F=10 is presented in Fig. 6. The histogram obeys
This
qualitatively different shape compared to that for the

Gaussian distribution. distribution has a
free translocation case, where the corresponding
distribution is asymmetric, wider and has a long tail
[32, 53]. However, this distribution is quite similar to
that for driven translocation under an electric field,
in that it is narrow without a long tail and symmetric
[33, 53]. In all the polymers chain lengths, the
stronger the pulling force, the narrower the
distribution becomes. As a consequence of this
distribution, the average translocation time is well
defined and scales in the same manner as the most
probable translocation time. Of course, if a weak

enough pulling force is used, we still can observe the

long tail.
450, . .

= N=16
= N=48
— N=80

Ezm-

s

-

ElSﬂl

0 i
0 0.5 1 15 2 25

Translocation times
Figure 6. The distribution of 1000 translocation times
for a chain of length N=16, 48 and 80 under the
pulling force of strength F=10. Here, the
translocation times are normalized by their average

value

3.2 Waiting time

We here examine the dynamics of a single segment
passing through the pore during translocation is an
important issue since the none equilibrium nature of
translocation has a considerable effect on it and we
moved the analysis further by looking at the average
waiting time for the translocation coordinate at N=
16,48 The

translocation coordinate corresponds to the number

and 80 polymerization degrees.
n of monomers already translocated to the Trans side.
The average waiting time is the average time that the
nth monomer needs to translocate (including
possible returns if n is not equal to 1 or N ). The sum
of all the average waiting time over the polymer
length gives the average mean translocation time.
We find waiting times curves in agreement with the
general shape already published in the literature [53]
(see Fig. 7). In particular, the average waiting time as
a function of the translocation coordinate behaves
linearly at the beginning of the translocation and for
a given pulling force. Thus, at the beginning of the
process, the translocation is entirely driven by the
pulling force whose influence linearly decreases as it
is spread on the n monomers already translocated.
The force is felt only by the trans side and the linear
regime is present as long as the diffusion is negligible.
When the diffusion force from the cis side compares
to the pulling force, a plateau regime is reached. This
second regime ends sharply with the retraction of
the polymer tail from the cis side. This collapse or
retraction of the polymer tail occurs over a constant

value but it depends on degrees polymerization

300

b 10 20 30 40 50 60 70 80
Translocation coordinate .n
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Figure 7. Average waiting time depending on the
translocation coordinate at a given force (F = 10) for

four polymer
3.3 Translocation time as a function of NV

For comparison, we here first check out 7 as a
function of N = Rg/R for two different pore-sizes to
this radius R of the spherical cavity ,the results
shown in Fig8. We obtain in this case that T~
(Rg/R)1.92+0.01 and 7~ (Rg/R)2.01+0.02 for pore-
size = 1.19 and 1.04 respectively. The value of the
pulling force is F =10 and it is in the strong force
regime. For this regime, the theoretical prediction is
T ~ N 2 see Appendix A.2. Our numerical result for
this pulling force and the pore sizes is in very good
agreement with the scaling argument predictions.
For a pore of small pore width and a large pore width,
the results are shown in Fig. 8. These results are also
in excellent agreement with the scaling argument
predictions is shown by Appendix A.2 and the
scaling arguments for successful translocation
provides a useful estimate for the actual translocation

through the cavity nanopore size.

® pore-size = 1.04 slope=2.01+0 4
@ pore-size=1.19 slope= 1920
10}
-~
£
80
S 8t
6

209 206 0 03

-0.3
log(R /R)
Figure 8 : The translocation time T as a function of
polymer length N which is expressed in terms of the
radius of gyration of the polymer, Rg to the radius of
the spherical cavity wide pore and a small pore. A
constant pulling force of strength F =10 acts on the

first monomer.

3.4 Temperature effect on 7

We here examine the other factor, thermostat
influence on the
Fig.9 the

translocation time 7 as a function of the temperature

langevin  temperature T

translocation  dynamics, shows
for pulling force strengths #'=10. For the whole, we
examined the range of temperatures, 7 decreases
with increasing temperature for a given pulling force
strength of F =10, with this strength increasing
temperature 7 first rapidly decreases and then
approaches saturation at higher temperatures. This

temperature dependence of translocation time is in

good agreement with experiments [14].

18000
15000
-~

12000

9000

12 16 2
T

Figure 9. Translocation time as a function of the

temperature under the pulling force F =10. The chain

length N=80.

3.5 Velocity as function of N

To examine translocation dynamics in detail, we also
calculated the translocation velocity v as a function
of polymer length N. The translocation velocity can
be measured in several ways a simple way is to
measure the average horizontal velocity of the center
of mass of the polymer over the whole duration of all
successful runs Appendix A.1. In Fig.10 we present
the polymer velocity as a function of chain length for
pulling whose magnitude F=10, 13, 16 and 19. We
get the results for each pulling force which has a
good agreement with scaling prediction. There is a
clear that the translocation velocity scale as v ~
(Rg/R) -1 Appendix A.2 for the regime of strong the

pulling force which is in excellent agreement with
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the prediction. This simple test confirms that the
translocation time takes place because of the

translocation velocity.

QOslope=-1.01+0
Oslope=-1.03+0
Oslope=-1.05+0
Oslope=-1.07+0

-7t

logv

8t

9}

-0.6 0.3

03
log(Rg/R)
Figure 10. The translocation velocity as a function of
polymer length N = R o/R. Data from F =10, 13, 16
and 19 are plotted in log-log scale and then the slope

is found by a linear fit.

3.6 Force effect on the translocation time

We here examine the other parameter, pulling force
F influence on the translocation dynamics by
measuring the average translocation time 7. Our
theory predicts that there are three regimes in the
dependence of the translocation time on the pulling
force Appendix A.1. To study this, we again consider
first the unimpeded translocation through the widest
pore. Thus Fig. 11 confirms that the existence of the
three regimes for forces, the value of the pulling
force < 0.53, translocation time is independent of
pulling force, this is the weak force regime. With
increasing pulling force ,i.e. for 0.53 < F <4.17 the
translocation time scales with the pulling force with
an exponent of -0.72 + 0.03 and for the value of
pulling force in the given interval 4.17 < F < 19, the
exponent is -0.92 + 0.02, these are in the limit of
moderate and strong force regimes respectively.
Finally, it is important to note that both in the case
of the external field and pulling force driving the
translocation process, there exists a fundamental
difference between the Monte Carlo results for the
lattice fluctuating bond model and the continuum
model considered there in the strong driving force

limit. In the Monte Carlo study, the microscopic

transition rate saturates very quickly when the
external driving forces increases, leading to a
saturation of the velocity and the translocation time
[33, 53]. This aspect of the fluctuating bond model is
unrealistic and does not correspond to the true
dynamics of the system. As seen in the Fig. 12, in the
the

translocation time scales as T ~ F -1 up to the

present model we can generalize that

maximum force value studied and shows no sign of

saturation Appendix A.2.

slope =-0.72+8
10}

-~
£
)
k) regime 2 slope =-0.92+ 0

sl

6 1 0 i 2

logF

Figure 11. Translocation time as a function of pulling
force strength for widest pore an average of 1000
runs. Here, N=32

7.2

© slope=-1.10+9

log(t)

6.8

6.6 138 2 22
logF

Figure 12 .Translocation time as a function of pulling
force strength for small pore ris an average of 1000
runs. Here, V=32.
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Results for Out of the cavity

A. Compression

We

translocation of a 3D spherical cavity with radius R

here present the discussion for polymer
and We examine that net reduction in the variance
of the translocation times can be achieved by
limiting the maximum extension of the chain’s
confirmation in the axial direction Fig. 5. Axial
compression will clearly reduce the conformational
fluctuations along this direction, but it may also
decrease the mean translocation time and speeding
the translocations processes since the monomers will
on average be closer to the pore and it produces more
restoring force. We test the impact of compression
by simulating the system at a constant radius R while
reducing the axial length za. The result presented in
Fig. 13 shows the mean translocation time hrti as a
function of za. Note that since the sphere radius is
held constant for each curve (with R = 110, 120 or
130), decreasing za corresponds to situations of
increased monomer density this is due to change the
spherical geometry volume into ellipsoidal geometry
volume. As expected, faster translocations arise from
decreasing the za under such conditions. The highest
confinement explored for R = 130 shows a small
increase of the translocation time for very short axial
(za = 1.50) in Fig. 13. Close inspection of these
simulations assures that short length scale ordering
of the monomers. If we only consider the axial
positions of these initial conformations, we note that
the monomers are pushed against the two opposite

walls and thus create two monolayer stacks Fig. 5.

5500 ——T—T—T—T—T—T—T—T—T— T
s000}
4500}
* 000f

3500

3000 b

B4 6 8

1I0 1I2 1I4 1I6 1I8 2IO 2I2 2I4
Axial length, (z)

Figure 13. The axial length z is varied for three

different spherical radius R = 110; 120 and 130.The

mean translocation time as a function of z.

B. Iso-Volume

In this part simulation results, the confinement

volume is held constant and the aspect ratio a =

. . T .
z/2RThe scaled mean translocation time — is
T

plotted as a function of a for four different cavity
volumes in Fig. 14. For these volumes, generally, the
mean translocation time increases with increasing
the volume of the spherical cavity. For fixed volume
cavities, the translocation time increases with the
aspect ratio. This is because the average monomer
distance to the pore increases as the geometry goes
from a roughly isotropic three-dimensional cavity to
a long axial length. As we discussed previously,
bringing the Monomers closer to the pore will lower
the translocation time and fast the translocation

processes.
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Figure 14. Statistical analysis of the translocation
process upon varying the aspect ratio a = za/2R in an
ensemble where the volume is kept constant. The
mean translocation time as a function of the aspect

ratio.

4. Conclusions
We perform a 3D dimensional Langevin dynamics
simulation to investigate the translocations of linear
polymers under pulling force. There appear clear
crossovers on translocation time scaling for linear
polymers. We have focused on the influence of the
length of the chain length /A, the friction coefficient
¢, the temperature 7, the cavity nanopore 7 and the
force F the

time . We obtain the distribution of is symmetric and

pulling on translocation
narrow for strong /. 7 ~ N? and translocation
velocity v ~ N ! for both moderate and strong F
Relatively for wide pore, three regimes are observed
for 7 as a function of F .7 is independent of F for
weak F the

time, for monomer n and monomer 1 + 1 to exit the

Finally, waiting
pore, has a maximum for n close to the end of the
chain, in contrast to the case where the polymer is
driven by an external force within the pore. We have
examined also polymer translocation where the
molecule starts inside a finite volume confining

A

finite axial length can restrict the axial extension of

spherical cavity. cavity with a

the polymer conformation if it is sufficiently short.

When the polymer is initialized in a compressed

Volume 2 | Issue 6 | November-December-2019 | http://gisrrj.com

state i.e. when the cavity volume is comparable to or
less than the equilibrium volume of the polymer
conformation mean translocation time is reduced.
We measured the mean translocation time for
simulations of varying cavity volumes and aspect

ratios.

5. Appendix

A. Scaling argument

A.1 stretching extension

The elongation Z(F) for a polymer under traction

with two forces, F'and —F, act on its end of the chain

may be written as [77].
L(F) ~ RAT) (7)

Where @ is a dimensionless scaling function, R= N

vo, denotes the size of the unperturbed coil, and (s

the characteristic length of the problem and given by

(= k8T /F For weak forces, such that < ks T/ o/N*

the response is linear, i.e. {{x) ~ x, which leads to

L(F) ~ ﬂ-‘”**a{;—_‘;l ()

For moderate forces regime ks7/N'o < F< ksI/o,
the chain breaks up into a one-dimensional string of
blobs of size (.

Then the elongation L(F) ~ N, which directs {(x) ~
x1-7v Thus, one can get

L{F) ~ No{—)*

= (9)

Finally for strong forces regime F > ks7/o, the chain
is nearly fully extended with

L(F) ~ Ng (10)

In the following, we use the same arguments to
examine the extension of the tethered chain pulled
with a constant force through a viscous medium. The
geometrical impediment due to the finite width of
the pore is neglected here. For clarity, we assume
that the pulling force acts on the last monomer /N
Without hydrodynamic interactions the force acting

on segment 7 is given by
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Fo=¢> w (11)

i=1
Where viis the velocity of the 72 segment. At steady
state when inertia can be neglected compared with
the frictional force, we assume vi= vand thus

F, = nfu (12}

Under this conditions, we stress that the pulling
force F equals F» = név. Here, we encounter a
situation in which the tension F » is segment
dependent and where the stretching of the chain is
not uniform [53]. To this end, we generalize Eqs.8
and 9 to this situation, following Brochard-Wyart
[76], who considered the non uniform deformation
of tethered chains in uniform solvent flow. Let (» =

ksT/Fais the n-dependent size of the Pincus blobs.

A. Translocation time
To examine 7 as a function of N under the same
constant pulling force #', we need to know L(F) as a
function of the pulling force F, not the drag force v
on monomer. We need to use relation F = N&v,
which are the same as Egs. 8 and 9 although the
different. The
L(F) during the

translocation process. The translocation velocity

microscopic  pictures  are

polymer travels a distance
scales as NN F since the force is applied to one
monomer only. although the microscopic pictures
are different. The polymer travels a distance L(F)
during the translocation process. The translocation
velocity scales as F/N since the force is applied to
the translocation
time should depend on Nand Fas 7~ L(F)/v(F) [53].

kT/No < F < ksT/o

one monomer only. Thus
For moderate forces i.e.

we have from the scaling of
(13)
This scaling relation for moderate force is the same

as the one obtained earlier [53]. We can now extend

this approach to both weak and strong forces. For

weak forces, the translocation time scales as

ro HE) | N1z (14)
v(F)

This scaling behavior is the same as that for
translocation in the absence of forces. For strong
pulling forces, the polymer becomes completely
The translocation time

stretched and

scales as
L(F)

v(F)

Show that 7 ~ M for both moderate and strong

~ N (15)

forces. 7 as a function F have three regimes with

increasing F'see Fig 11
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ABSTRACT

Solar technology is emerging as one of the main power source. Photovoltaic is a strategy for creating electrical
power by changing solar radiation into direct current (dc). The performance of solar PV cell is effected by
both temperature and irradiation. Power generation from solar PV has considerable attention of regular
availability, Pollution free and eco-friendly nature. The mainproblem is vested with the solar is partial
shading (i.e different irradiations) on the panels. In order to get the Maximum Power Point from the PV cells,
So many Conventional and soft computing techniques are incorporated. One of the most popular and well
known method is Particle Swarm Optimization (PSO). PSO is used to track the Maximum Power Point from
the solar PV in uniform irradiation conditions. The PSO is miserably failed to track the MPP under partial
shading conditions. The new natural based optimization method of Flower Pollination Algorithm is proposed.
The Flower Pollination Algorithm is inspired by the natural pollination process in flowers. The FPA is good
in tracking of MPP under uniform and partial shading conditions. In this work the FPA algorithm is applied
to three cases of partial shading conditions, such as (i) Zero shaded condition, (ii) Weak Shaded condition and
(iii) Strong Shaded condition. Flower Pollination Algorithm is done by two processes i.e, Global pollination
and local pollination. The FPA technique has better advantages over PSO especially good tracking of MPP
and less convergence time. The simulation results are proved FPA is better in good tracking and high
efficiency compared to Particle Swarm Optimization.

Keywords : Particle Swarm Optimization, FPA , MPP

I. INTRODUCTION Maximum power point tracking controller is used to
track the maximum power point of the solar panel.

Generally the solar array contains solar panels and The MPPT track the solar panel point means which

cells with required manner. The connection of solar
cells per the module is user defined to grab the
maximum power. Whenever the sun shines, the light
energy is fed on the solar panels it will directly

converted into direct current (dc) electricity.

point is gives the constant power at any condition. In
this proposed work Boost converter, Voltage sensor
and Current sensors are used. Boost converter is used
to step up the voltage which is generated from the
solar pv panel. Voltage and current sensors are senses
the solar panel output voltages and currents, these
signals are given to the MPPT controller. The MPPT
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controller is send the pulses to the boost converter.
The block diagram of the proposed system is shown
in below figl.

The block diagram of the proposed system expresses
the mppt controller sends the duty cycles to the
boost converter based the solar output with the help
of PWM generator. Here the PWM generator is used

to give the pulses to the converter.

PV DC/DC
panel boost Load
converter
Duty cycle
MPPT
controller

Figl. Block diagram of the proposed System

II. METHODS AND MATERIAL

SOLAR PV SYSTEM

Nowadays non-renewable sources are less and less,
because its occurrence is increasing day by day but it
not renewable as its name suggests. With this
criterion of the living environment and the
increasing the demand of the power, Humans must

find out new energy like solar, wind and tidal so on.

And the most well known new energy is solar energy.

The solar pv system has solar cells, solar panels and

array as shown in below figure 2.

Photovoltaic (PV)
Cell

Module

sessees s
D R R R A
R R R R R R
R R R A
R R RN

treeerre

PR R R

trer e

teeerer e
R R R R IR AR AR
terre s
serrrer s
R R RN RS
terrer s

Panel

Fig2. General representation of solar pv system
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MODELLING AND SIMULATION OF PARTIAL
SHADING OF SOLAR PV CELL AND ITS EFFECTS

Partial shading is phenomenon to deliver the low
power on pv panel or array of the panel due to the
shading of the lighting. Why shading occurs on the
lightning is moving of clouds, birds dropping and
building or tree shadows on the solar pv cell. In this
work we are taken three shading conditions i.e zero,
weak and strong shading condition. These three
shading conditions are fully dependent on the
irradiation and temperature. In uniform condition
the maximum power point tracking is easy and get
the maximum output also. In case of two shading
conditions i.e weak, strong shading conditions the
tracking of mppt is difficult and also output is lower

compared to uniform irradiation condition.

(i) ZERO SHADING CONDITION

Zero shading of the panel is there is no shading
occurrence on the panel i.e uniform irradiation
condition. Here we are taken four uniform
irradiation is [1000 1000 1000 1000]. These four
uniform irradiations are given to the solar panel
output of the panel must be high because of mppt
controller track the maximum power point. The
string of four panel 4S are connected in series with
uniform irradiation condition is shown in below
figure4.

IPw —=

1000
Wim®

)

10
Wim

10
Wim

10
Wim

(=] = (=]
=] =] fo=

Fig 4. A string of four panel Zero shading condition —
patternl
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The schematic of 4S PV array with bypass and
blocking diodes are shown in above fig4.1 Bypass and
blocking diodes are present to protect the panels and
array against ‘hotspots’ and current reversal. The
current reversal means in some situations the current
flows from load to source, in that conditions the
blocking diodes are incorporated to doesn’t allow the
current reversal which is load to source. Further,
panels when uniformly illuminated that is at zero
shading condition, the I-V curves of the individual
panel sums up and forms a single peak in P-V curve.
First of the model of arrangement of the four panels
is connected in series is shown n below fig 5. The
simulation result of the solar panel with zero shading
condition is shown in below figure 6.

<

Dode

Ly

Bypass
Diode 2

\

=1

Bypass
Diode 3

\

S Bypass
Diode 4

L@
Fig 5. Series connection of four PV panelst

LT

P-V Curves Corresponding to Different Shading Patterns

okage (Volis

Fig.6. A string of 4 panels in series with zero shading
condition, Corresponding PV curve.

The maximum power point of the solar pv cell
output power is148W in zero shading condition. One
important thing if we observe the graph single peak
is arrived due to the uniform irradiation.

(if) WEAK SHADING CONDITION

Weak shading of the solar panel means two shading
the panels i.e
irradiation condition. Here we are taken four panels
with two non-uniform irradiation is [1000 1000 300
300]. The string of four panel 4S are connected in
series with non-uniform irradiation condition is
shown in below figure7.

occurrences on non-uniform

lpv —-

Wim?

1000
Wi
Vev

-

2
Wim

-

8 -
i -

300
W,

Fig.7. A string of four panel Weak shading condition
— pattern 2

The two non-uniform irradiations conditions are
occurred due to moving of clouds or building
shadows. The corresponding resultant graph is show
in below fig8. The graph has two peaks of the output
power. These two peaks are different, so in order use
the mppt to grab the best peak in the maximum
power point.

amrishe] gnibed? nswfi o1 gaibeoges oD asvund V-9

T T T T T

T
L
E
oML (AEE)

| | | | |
(elioW) spellaV

Fig8. A string of 4 panels in series with weak shading
condition, Corresponding PV curve
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The weak shading condition of the output power is
70W. The Two peaks of the output powers is 70W
and 50W. Output power of the weak shading is
lower as compared to zero shading condition,

because of non- uniform irradiance conditions.

(iii) STRONG SHADING CONDITION]

Strong shading condition means the solar panel is
fully shaded by the partial shading. In this work we
are taken four different irradiation conditions [1000
700 500 300] are given to the panel. According to
these four shades are gives the four peaks of the
output power. The mppt controller is to reach the

maximum output peak within the four peaks.

The strong shading output power is very less
compared to zero and weak shading conditions.
From this the output of the solar power is fully
depends on the irradiance. The corresponding peaks
of the strong shading conditions are 30W, 50W, 60W
and 45W. These four peaks are developed due to the
shading effects on the pv panel. Strong shading
condition pattern model is shows in below figure9. A
string of four panels connected in series with strong
shading condition, Corresponding PV curve is shown

in below figure 10.

Iy ——

1000
Wim?

700
Wim?
Vev

>+

Fig 9. A string of four panel Strong shading condition
— pattern3

PV Curves Carresponding to Diferent Shading Patterns
" T T T T

| 1 | 1 1
] " 2 El w F) ® n o

Fig 10. A string of 4 panels in series with weak

shading condition, Corresponding PV curve

P-V Curves Correspanding to Different Shading Patterns

Figll. P-V Curves corresponding to different shade
patterns.
ITII. MAXIMUM POWER POINT TRACKING
ALGORITHMS
Maximum power point tracking method plays
important role in solar and wind energy systems. The
solar pv cell has different peaks at different
irradiation as we explained in chapter 4, In this
tracking of maximum power point is a biggest task to
mppt controllers. By using of mppt controllers the
efficiency of the solar panel is maximum. In this
work we are used DC-DC boost converter to step up
the input voltage. The general schematic diagram of
solar pv panel with mppt controller and boost

converter is shown in below figurel2.

Boaost
Converter

Dty Cyele
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The current and voltage characteristic of a solar array
is non-linear, which makes it difficult to determine

the Maximum power point. The figure 13 gives the

characteristic of I-V and P-V curve for fixed level of

solar temperature and irradiations are obtained by

varying external resistance from short circuit to open

circuit. At which point the maximum power is

delivered.
A A
I-V curve
Isc Pmax
Imp G
o i
= 7]
- P-V curve g
3 o
(8]

Voltage Vmp Voc

Fig 13 solar array I-V & P-V curves with MPP

(i) TYPES OF MPPT TECHNIQUES

The maximum power point tracking methods are as
follows

e Particle Swarm Optimization

e Perturb and Observe method

e Incremental Conductance method

e Constant Current method

¢ Constant Voltage method

The perturb and observe method is also called hill
climbing method. This method is very popular and
well known to every one for Maximum Power Point
Tracking applications. Comparison of PSO algorithm
With P&O algorithm is less efficiency. The P&O
algorithm tracking is excellent under uniform
irradiation conditions, but this method is poor in

tracking of MPP in partial shaded conditions.
(if) PERTURB AND OBSERVE ALGORITHM

This P&O method is a very common technique in
maximum power point tracking of solar pv array.

The P&O algorithm is mainly depending on the

perturbation and observation of operating voltage of
the solar pv array. The dp/dv value is very important
in mppt algorithm. If the value of dp/dv is positive,
then the algorithm increases the voltage value
towards the MPP until dp/dv value is negative. This
iteration process is continued until the algorithm

reaches final value of the solar pv MPP.

The P&O techniques can be classified into five
groups according to the controlled variable output
from the MPPT block and the perturb value
generation. These five different types of p&O
techniques are classified as

e Conventional P&O with fixed perturb

e Modified P&O with fixed perturb

e Conventional P&O with adaptive perturb
e Modified P&O with adaptive perturb

e Novel P&O with fixed/adaptive perturb

Begin P&O

Measure: V(t),

Measure: P(t)

Measure: AP=P(t)-P{t-1)

Vit)-vit-1)<0

Decrease
Module Voltage

Increase
Module Voltage

Increase
Module Voltage

Decrease
Medule Voltage

| |
!

Update: Vit-1) = V[t), Pit-1) = P(t} }

Fig 14. Flowchart for P&O MPPT Algorithm

From the above fig flowchart for P&O MPPT
Algorithm method is understood that initially
current and voltage values are taken from the output
of pv array using current and voltage sensors. The
output of pv array is given to the MPPT controller.
The MPPT controller verifies the output of the array

with reference maximum output power, if it is less
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power the mppt controller gives pulses to the switch
with the help of PWM generator. After grab the
maximum output power from pv array the boost
converter supplies the power to the load. Next thing

is reinitializing the parameters for the next iteration.

It is taken that P&O technique is suffers with some
disadvantages. For fixed step size, values the steady
state oscillations are proportional to the perturb

value. Larger oscillations are due to higher perturb

values.
IV. PARTICLE SWARM OPTIMIZATION MPPT
WITH SIMULATION RESULTS
Particle swarm optimization is the natural

optimization method inspired by the nature of bird
flocking. The all the birds in the search process are
grouped into one swarm, rather than they have been
dispute to search the food in search process. Here we
are call it as particles in the place of birds. Each
particle has its own best and they are co-ordinate
with the other particles, which has in swarm. After
sharing the information between the particles,
finally they get the maximum peak point. The
ultimate goal of each particle is getting maximum
peak, when it reach each and every particle co-
ordinates with one and another totally the swarm
reaches the maximum peak, which is in the search
space. One important thing is each particle has its
own best called particle best, after they reached the
particle best, the particle are updates and they find
the global point in the search is called global best.

The learning process of particles is based on two
rules: attracted towards the global best position
discovered by others (social influence) and drawn
towards its local best promising position (cognition
influence). The each particle position will be
evaluated by a fitness function. In this work the
fitness function utilizes the output voltage (V) and
output current (I) are calculated by the fitness
function of the each particle. The local and global

best positions are determined by how much power is

generated by a specific operating voltage. The
highest power point is the global best.

In this work we are taken three different shading

conditions of zero, weak and strong shading
conditions. Here the PSO algorithm is applied to the
maximum power point tracking method for solar pv
cell. PSO algorithm is applied to three different
shading conditions of solar pv cells. The Matlab
program of PSO algorithm coding is incorporated to

matlab Simulink model via matlab function block.

The Particles movement in search process is shown
in below figure7.1 The particle position, x; is

adjusted using

k+1 k. ok+1
l

X :xl"f'vl'

Where the velocity component, v;, represents the

step size. The velocity is calculated by

k+1
i

xlk} + CZrZ{Gbesti - xlk}

* P best,i

v =wv; + Clrl{Pbesti -

k+1
I

thst
L)

Figl5. Movement of particles in the optimization

process

(i). PSO ALGORITHM

The flowchart for the PSO algorithm is shown in
below figl5. The PSO algorithm is used so many
applications, but in this work we have used to
MPPT the

initialization of the particles is very important.

application. In this algorithm
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The evaluation process is involved in identifying the
optimal duty cycle using PSO method is applied to
the solar maximum power point tracking. Here in
this work developed the algorithm for three partial

shading cases.

The procedure of the PSO Algorithm is same either
uniform irradiation condition or partial shading
conditions. The PSO algorithm is developed in five
steps to track the Maximum power point within the
convergence time irrespective of any disturbances.
The Particles of the each Pbest is updated via matlab
program. The matlab program is same for all
conditions of solar pv panel. The figl6é shows the
flowchart of PSO MPPT algorithm.

PSO Algorithm )
Stepl. *

Initialize particle's position and velocity

Stepl. +=

Evaluate the fitness value of each particle.

Observation of the fitness f{k-1) and fi(k) of the i-th
particle at last and current positions

Preai=ti(k)

Pro=fi(k-1)

Grea=MAX{ Pyoi=1,2..N}

Update particles velocity and position

( 1zr-m-. - )

Figl6. Flowchart of PSO MPPT Algorithm

(if). PSO MPPT SMULATION RESULTS

The simulation diagram of PSO MPPT technique has
matlab function, boost converter, saturation region
and pwm generator. In this diagrams has uniform
and non-uniform irradiance is given to the solar pv
cell in three shading conditions i.e [1000 1000 1000
1000], [1000 1000 300 300] and [1000 700 500 300].
Boost converter is to step up the voltage of the input
voltage. Pwm generator is used to generate the
pulses to the switch. Saturation region is range of
the duty cycle, which is generated by the pso mppt
technique. The matlab work space program is dump
into the simulation file through matlab function
block. The simulation results of zero shading, weak
shading and strong shading conditions of the solar
pv panel with corresponding duty cycle is shown in
below figures 17,18 and 19.

e

Figl7. Simulated Power and Duty cycle curves of
zero shading PSO MPPT

The output power is 148W in zero shading
condition by using PSO MPPT technique, but the
settling time is 2.3Sec. The number of oscillations in
the output curve is less, because of uniform

irradiation condition.
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Time in Sec

Fig18. Simulated Power and Duty cycle curves of
weak shading PSO MPPT

The output power is 70W in weak shading condition
by using PSO MPPT technique, but the settling time
is 2.0Sec. The number of oscillations in the output
curve is more, because of non- uniform irradiation

condition.
g
1 |
i
I \

p——

Duty Cyele
£ 2 E =

Fig19. Simulated Power and Duty cycle curves of
Strong shading PSO MPPT

The output power is 55W in Strong shading
condition by using PSO MPPT technique, but the
settling time is 0.4Sec. The number of oscillations in
the output curve is less, and the settling time is also

less.

By the observation of three cases output results first

two cases are getting output power is good, but

strong shading condition is less power compared to
partial shading curves which are discussed in above
partial shading conditions. The settling time is more
in two cases of zero and weak shading conditions,
but in strong shading condition the settling time is

less.

(iif) DEMERITS OF PSO MPPT

The major problem vested with PSO method is its
initial duty cycle selection.

Less convergence Less tracking speed especially in

partial shading condition

V. FLOWER POLLINATION ALGORITHM WITH
SIMULATION RESULTS

The
proposed by Mr. Xin - She Yang in the year of 2012.

Flower Pollination Algorithm was first
Pollination is a phenomenon refers to transfer of
pollens from one species to other. The term
pollination is generated either by self pollination or
cross pollination. This process helps the flowers to
emerge new species. Based on the pollen, two types

of pollination were occurred as

(a) Abiotic pollination — Self pollination

The One flower species of same type, i.e., pollens of
the same plants, fertilize to emerge new species
where wind is the pollinating agents, this process is

called Self- pollination.

(b) Biotic pollination — Cross pollination

The transfer of flower pollens takes place between
two different species where the pollinators are
honey bees, bats and birds, this process is called
Cross- pollination. Here, it is noteworthy to
mention that in FPA, 90% of pollination are cross
pollination and remaining 10% is self-pollination.
the controlling between two processes of self and
cross pollination is restricted by a probability switch
P. Flower constancy is measured by reproduction

probability where it is directly proportional to
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flowers involved in pollination. To implement FPA,
Two fundamental rules are designed as
Rule 1: Biotic or cross pollination represents the
global pollination process and follows levy flight for
transfer of pollens. For instance, the i*" pollen on
kt" iteration updated via biotic pollination process
can be expressed as

X = xf 4+ L(gpest — xf)
Where ‘gpes:’ current best solution obtained with a
set of pollens ( xf‘ ). < L' is the levy factor
responsible for the transfer of pollens. Further it is a
key parameter that strengthens the pollination
process. Since the pollen transfer follows the levy
distribution, the flight of the pollen in levy
distribution is given by

ar@ysin(%) 4
L=——H 5 (§»5°>0)

Where ‘ I'(A)” the standard gamma function and the

distribution is applicable to a large step size which is
greater than zero (S > S° > 0). Based on trial and
error method the value of A = 1.5” to ensure fast
convergence.
Rule 2: Abiotic or self-pollination is characterized
by the local pollination process. The characteristic
equation for local pollination is given as follows,
= xf + & (xk, — x)
Where ‘x;‘n’ and ‘xjk’ are different pollens i.e.,
flowers of the same species. The term ‘e ‘(epsilon)
represents the local search in distribution € € [0, 1].
Local pollination occurs in neighborhood of flowers
that are at shorter distance, while global pollination
happens with plants at elongated distance.
Thus, to control the switching between pollination
process “probability switch * P€ [0, 1] is used. In
this work the probability switch is taken as 0.95 as
trial and error method.
The FPA method is very much desirable to apply for
nonlinear optimization problems. This method is
best suited for MPPT applications, it explores
globally and exploits locally within a
This FPA

randomness in every iteration via self pollination.

single

iteration. algorithm  introduces

() IMPLEMENTED FPA FOR MPPT
APPLICATION

The steps involved in implementation of the FPA

method in MPPT application are devised and are

explained as follows.

Step 1: Initialization of parameters: Maximum
iteration number (/V), limits on duty cycle (X;,in &
Xmax)> probability switch (p) and initial duty cycle
population size (X7, X2, X3, X4 & X5) are set to five

different values respectively.

Step 2: Fitness evaluation: In this step, pollens

suitability is evaluated using fitness function.

Step 3: Pollination process: which one is the better
pollen is marked as global best with higher values. A
random number between O<rand<l is generated
based on probability switch (P) and the condition (if
rand>P) every pollen in the pool must undergo
either cross or self pollination. In this step the
pollination is done in two processes

(i) Cross pollination

(ii) Self pollination

Step 4: Pollens new position: Following step 3, all
the pollens in the pool arrive at their new position

(i.e., duty cycle) via cross or self pollination.

Step 5: Termination Criterion: Repeat the steps
between 2 to 5 until all the pollens converge to
reach the maximum power for the given iteration
count (i.e) N=25.

Step 6: Reinitiating search on Insolation changes: To
identify the occurrence of partial shading condition/
irradiation change, threshold changes in voltage and
current values between iterations are monitored.
Based on the change in threshold values, the
irradiation change is noted and the algorithm gets
reinitialized with the search process restarts from

step 1.
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(i) FLOWCHART OF FPA ALGORITHM

The flowchart for the implemented FPA MPPT is
shown in below figure 20. The algorithm is designed
to solar maximum power point tracking in three
cases of partial shading conditions. Whatever the
input of the solar panel, but the algorithm is track

the maximum power point.

The Fpa algorithm is developed to search the
maximum power point globally in the fixed
boundary limits of duty cycles. This global process is
normally accompanied by levy flight and once the
algorithm determines the nearest value of mpp it

starts to go in the direction of local pollination.

To improve the performance of the FPA is
effectively tuned by the two parameters such as
probability switch and scaling factor. These two
parameters successfully selected in that way the
algorithm should converge at a faster rate. Here we
are taken the probability switch rating is 0.95. The
scaling factor is varied based on the step size. Thus
the above changes lead to shorter convergence time
and better output values were given corresponding

to other optimization techniques.

(iii) FPA MPPT SIMULATION MODEL WITH
RESULTS

The block diagram of the proposed system is shown
in below figure21. It is noteworthy to mention that
both PSO and FPA method follow five randomly
selected duty cycle initialization. The proposed
MPPT with DC-DC  boost

converter is shown in Fig.21. The sampling time

control structure

between duty cycles is taken as 0.03 Sec.

Initialise the number of pollens/duty
cycles, n=5

'

Send the initial duty cycles to boost converter and
calculate power for the duty cycles

B

Find maximum power (Pmax) from initial duty
cycles

'

Update the best duty cycle (Gbest) corresponding to
maximum power

¥

For each iteration(t)
ol

B

YES NO

y
Local pollination

| bt kg z(xi‘;_-xj"‘)

xf T =xf 4 LGoesr = xF)
Next set of updated pollens/duty

’7 =t=1 cycles

] ¥

Send the updated duty cycles to
boost converter

’

Update Gbest and Pmax

Global pollination

Fig 20. Flowchart for FPA implemented MPPT

Generally, parameter tuning is one of the
essential stipulations that decide the performance of
bio inspired algorithms. Further, it is an important
factor in achieving faster convergence towards
Global MPP.
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Array - ; | A
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Current Voltage D
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Fig21.Block diagram of the proposed system
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(iv). FPA MPPT SMULATION RESULTS
The simulation diagram of FPA MPPT technique has
matlab function, boost converter, saturation region
and pwm generator. In this diagrams has uniform
and non-uniform irradiance is given to the solar pv
cell in three shading conditions i.e [1000 1000 1000
1000], [1000 1000 300 300] and [1000 700 500 300].
Boost converter is to step up the voltage of the input
voltage. Pwm generator is used to generate the
pulses to the switch. Saturation region is range of
the duty cycle, which is generated by the FPA mppt
technique. The matlab work space program is dump
into the simulation file through matlab function
block. The simulation results of zero shading, weak
shading and strong shading conditions of the solar
pv panel with corresponding duty cycle is shown in
below figures 22,23 and 24.

— [Daty Cyee

Fig 22. Simulated Power and Duty cycle curves of
FPA MPPT for zero shading

The FPA method reaches to a global peak within
1.5Sec. Further, it is intresting to note that FPA
locates the optimized position in quick time (i.e)

converges after 3rd iteration.

- ) = A e NN TN A

: s ¥ —=

(N
1 j
‘
| | \l |

I I o |
e A ¥ I -

| )

| 1§ 1 Timene| 1S

Fig 23 : Simulated Power and Duty cycle curves of
FPA MPPT for weak shading condition

The FPA MPPT converges to GMPPT of 70W, in
less than 1.1Sec. However the time taken to
converge is more time compared to zero shading
because in this partial shading. Here the two peaks
are arrived as already seen in chapter4, due to the
partial shading the convergence time is quitly larger

to compare with the zero shading FPA MPPT.

The MPPT curves under non-uniform irradiation
(i.e) taken as strong shading condition case-3 is
employing the power convergence with time. In the
output curve exists a single peak at 60W, reaching
this peak using FPA MPPT method is especially

excellent in partial shading condition.

The performance of the MPPT method can be
critically analyzed when strong shade occurs due to
exposure of more number of panels to different

irradiation.
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—, In this case, FPA converges to GMPP of 148W in
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Fig 24 : Simulated Power and Duty cycle curves of
FPA MPPT for strong shading condition
VI. COMPARISON OF FPA MPPT AND PSO MPPT
WITH EXPERIMENTAL RESULTS

(i). Case 1: Zero shading condition

The comparison of FPA MPPT with
PSO MPPT of zero shading condition is shown in
below figure25.

—c.

—FPAL

Fig.25: Simulated Power curves of FPA and PSO
MPPT for case-1

less than 1.0 Sec while PSO takes 1.8Sec to converge
at GMPP. Even though PSO method senses GMPP
in first iteration larger velocity created during
position updation slows down its convergence speed

and increases the iteration count.

(ii). Case 2: Weak shading condition

=2 The comparison of FPA MPPT with PSO MPPT of

weak shading condition is shown in below figure26.

In this case, FPA converges to GMPP of 70W in less
than 1.1Sec while PSO takes 1.8Sec to converge at
GMPP. Even though PSO method senses GMPP in
first iteration larger velocity created during position
updation slows down its convergence speed and

increases the iteration count.

—50
—1 )

Fig.26: Simulated Power curves of FPA and PSO
MPPT for case-2

(iii). Case 3: Strong shading condition

The comparison of FPA MPPT with PSO MPPT of
Strong shading condition is shown in below figure27.
The performance of the MPPT method can be
critically analyzed when strong shade occurs due to
exposure of more number of panels to different

irradiation.
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Fig.27: Simulated Power curves of FPA and PSO
MPPT for case3

The FPA MPPT power is 60W, here it is successfully
tracked the MPPT under strong shading condition.
The FPS and PSO convergence times are 1.5Sec,
0.3Sec correspondingly. The PSO MPPT is miserably
failed to track the MPPT output is 5W less than the
FPA MPPT. The three cases of FPA MPPT and PSO
MPPT output power and settling time values are

placed in the below table 1.

Condition | PSO MPPT FPA MPPT
Output | Settling | Output | Settling
Power | Time Power | Time
in in in in
watts sec watts sec

Case-1 148 1.7 148 1.0

Zero

shaded

Case-2 69 1.8 70 1.1

Weak

shaded

Case-3 55 0.3 60 1.5

Strong

shaded

Tablel: Comparison of PSO and FPA MPPT

Techniques

VII. CONCLUSION

In this research work, a new implemented FPA
method is used for maximum power point tracking
of solar pv cell was performed. The various
simulation results are performed with three
different case and test cases. From the simulation
results,

» The FPA-MPPT is unique in solar pv mppt , due
to the updation of duty cycle on each and every
iteration is performed via cross and self
pollination.

» In the different partial shading conditions,
irrespective of the shading pattern the FPA has
capability track global peak.

» The FPA method is good in updation of duty
cycle to every iteration and it is performed via
cross and local pollination leading to quick
convergence with high accuracy.

> Hence the proposed FPA in comparison with
other PSO method yield faster convergence and

good tracking.
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ABSTRACT

Medical Image processing is a fast growing and demanding field. In recent years the image process
mechanism are used widely in several medical areas for improving earlier detection and treatment stages , in
which time factor is very important to detect the disease in the patient as possible as fast especially in
various tumors such as lung cancer , brain tumor . So the Early detection of tumor is a challenging task as
symptoms appear in the advanced stages of tumor. Brain tumor and lung cancer is a serious life threatening
diseases. Tumor detection helps to find the location and size of tumor. Brain tumor and lung cancer detection
mainly involves four stages namely Image pre-processing, Image segmentation, optimization and feature
extraction. In this paper we proposed an efficient method for tumor detection based on segmentation and
morphological operators. Segmentation method is used to separate the tumor area from background and then
morphological operators are applied to detect the tumor in the Magnetic resonance imaging (MRI) and cancer
cell in computerized tomography (CT) scan.
Keywords : Tumor Detection, MRI, CT Scan , Segmentation, Morphological Operators.

I. INTRODUCTION 3. Malignant Tumor [cancerous]: These tumors
grow worse with the passage of time and
Brain tumor and lung cancer are the most serious ultimately results in death of a person.

health issues facing today in the world. The

Mortality rates of these diseases are highest among
all other, so the early detection of the disease will

increase chances of successful treatments.

Tumor is the word which is synonym for a word
neoplasm. Tumor is formed by a abnormal growth of
cells which is something totally different from

cancer. Tumors are classified into three types

1. Benign Tumor [non-cancerous]: These tumors
grow does not expand throughout the body.

2. Pre-malignant Tumor [pre -cancerous stage].

Brain Tumor is a group of abnormal cells that grow
inside of the brain or around the brain. Tumors can
directly destroy all healthy brain cells. It can also
indirectly damage healthy cells by crowding other
parts of the brain causing inflammation, brain
swelling and pressure within the skull. The complex
brain tumor can be separated into two general
categories: Depending upon the tumor origin,
primary brain tumors are the tumors that arrays from
the cells in the brain or from covering of the brain. A

secondary or Metastatic brain tumor occurs when
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cancer cells spread to the brain from a primary
cancer in other part of a body.

Lung cancer is a disease of abnormal cells
multiplying and growing into tumors. Cancer cells
can be carried away from the lung in blood or lymph
fluid. That surrounds lung tissues. Lymph flows
through lymphatic vessels which drain into lymph
nodes located in the lungs and in the center of the
chest because the natural flow of the lymph out if
the lungs is towards the center of the chest.
Metastasis occurs when cancer cells leaves the site
where it began and move into lymph node or to

another part of the body through the blood stream.

The aim of this paper is to detect tumors and cancer
cells present in the brain and lung images by

segmentation and morphological operators.

II. PROPOSED METHOD

A. Image Acquisition: Images are obtained using
MRI scan and CT scan and these scanned images are
displayed in a two dimensional matrices having
pixels as its elements. These images are stored in
MATLAB and displayed as a gray scale image. A gray
scale image is a data matrix whose value represents
shades of gray. The entries of gray scale matrix have
integer or intensity values in range ‘o to 255’ ,here 0’
shows total black color and 255’ shows pure white
color. The lung CT images having low noise when
compared to scan image and MRI image. MRI scan of
brain of patient suffering from tumor shows some
region having high intensity, but MRI image
involves some noise also. So we take CT images for
lungs for detection of cancer cells and MRI images
for brain to detect the exact location of tumor.
Different formats of digital images like .JPG, .PNG
etc, have been used for storing scanned images.

B. Preprocessing:

In this phase image is enhanced in the way that finer
details are improved and noise is removed from the

image. Most commonly used enhancement and noise

reduction techniques are implemented that can give
best possible results. Enhancement will result in
more prominent edges and a sharpened image is
obtained, noise will be reduced thus reducing the
blurring effect from the image. In addition to
enhancement, image segmentation will also be
applied. This improved and enhanced image will
help in detecting edges and improving the quality of
the overall image. Edge detection will lead to finding
the exact location of tumor. Following steps will be

followed in the preprocessing stage

a) Noise Removal: Many filters are used to remove
the noise from the images. Generally gray scale
image contains noises such as white noise, salt and
pepper noise etc, white noise is one of the common
problem in image processing these noise can be
removed by using various kinds of filters having
different characteristics. There are two types of

filters 1) Linear filter 2) Nonlinear filters.

Linear filters can also serve the purpose like
Gaussian, averaging filters. For example average
filters are used to remove salt and pepper noise from
the image. In this paper we used Median filter which
is nonlinear filter used to remove the noise from
input image. Median filter is also used to remove the
noise like salt and pepper and weighted average filter
is the variation of this filter and can be implemented
easily and give good results. In median filter value of
pixel is determined by the median of the neighboring
pixels. This filter is less sensitive than the out liners.
After noise removal, the next step is to enhance the
image. So the next section explains the various
enhancement techniques

b) Image Enhancement Image enhancement
defined as a way to improve the quality of image , so
that the resultant image is better than the input
image .Enhancement will result in more prominent
edges and a sharpened image is obtained . Sharpening
of the image can be achieved by using different high

pass filters. As now noise is been removed by using
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different low pass filters, we need to sharpens the
image as we need the sharp edges because this will

help us to detect the boundary of the tumor.

In this paper we used Gaussian high pass filter is used
to enhance the boundaries of the objects in the
image. Gaussian filter gives very high rated results
and used very widely to enhance the finer details of

the objects.

C. Processing;:

1) Image Segmentation: In computer vision,
segmentation refers to the process of partitioning a
digital image into multiple segments. Image
segmentation is typically used to locate objects and
More

segmentation is the process of assigning a label to

boundaries in images. precisely, image
every pixel in an image such that pixels with same
label share certain visual characteristics. The result
of image segmentation is a set of segments that
collectively cover the entire image or a set a contour
extracted from the image. Each of the pixels in a
region is similar with respect to some characteristics
or computed property, such as color, intensity,
texture. All image processing operations generally
aim at a better recognition of objects of interest, i.e.
at finding suitable local features that can be
distinguished from other and from the background.
The next step is to check each individual pixel to see
whether it belongs to an object or not .This
operation is called segmentation and produces a
binary image. A pixels has the value one of it belongs
After

segmentation, it is known that which pixel belongs

to the objects otherwise it 1is zero.
to which object. Brain tumor segmentation from
MRI images and lung cancer cell detection from CT
scan image is an interesting but challenging task in

the field of medical imaging.

D. Post-Processing:
In processing segmentation is done using following

methods.

1) Threshold Segmentation: Threshold segmentation
is one of the simplest segmentation methods
.Thresholding is useful in discriminating foreground
from the background. By selecting an adequate
threshold value, input gray scale image is converted
into a binary format. The binary image should
contain all the essential information about the
position and shape of the objects of interest
(foreground) .The advantage of obtaining a binary
image is that, it reduces the complexity of the data
and simplifies the process of recognition and
classification. Some common methods used under
this segmentation include maximum entropy method
and k- means clustering method for segmentation.

In this paper we used maximum entropy method for

threshold segmentation.

2) Watershed Segmentation: It is one of the best
methods to group pixels of an image on the basis of
their intensities. Pixels falling wunder similar
intensities are grouped together. In watershed
segmentation markers are used ,a marker is
connected to component belonging to an image . The
marker include the internal markers, associated with
the background .separating touching objects in an
image is one of the more difficult task in image
processing operations. The marker based watershed
segmentation can segment unique boundaries from
an image. It is a good segmentation technique for
dividing an image to separate a tumor from the
image. Watershed is a mathematical morphological
operating tool. Watershed is normally used for
checking output rather than using as an input
segmentation technique because it usually suffers

from over segmentation and under segmentation.

For using watershed segmentation different methods
are used. Two basic principle methods are given

below: 1) the computed local minima of the image
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gradient are chosen as a marker. In this method an
over segmentation occurs. After choosing marker
region merging is done as a second step; 2)
Watershed transformation using markers utilizes the
specifically defined marker positions. These positions
are either defined explicitly by a user or they can be
determined automatically by using morphological

tools.

3) Morphological Operators: After converting the
image in the binary format, some morphological
operations are applied on the converted binary
image. The purpose of the morphological operators is
to separate the tumor part of the image. Now only
the tumor portion of the image is visible, shown as
white color. This portion has the highest intensity

than other regions of the image.

Mathematical morphology is defined as a tool for
extracting image components that are useful in the
representation and description of region shape, such
There

fundamental morphological operations: a) Dilation

as boundaries, skeletons etc. are two
b)Erosion.These are defined in terms of union and
intersection of an image with translated shape called

as structuring element.

Dilation: Dilation is operation that grows or thickens
objects in image. The specific manner and extent of
this thickening is controlled by a shape referred as
structuring element. Toolbox function ‘imdilate’

performs the dilation.

Erosion: Erosion shrinks or thins objects in binary
image. As in dilation, the manner and extent of
shrinking is controlled by structuring element.

Toolbox function ‘imerode’ performs the erosion.

‘ PRE-PROCESSING

}4——{ INPUT IMAGE

[ GRAY SCALE IMAGE

MEDIAN FILTERED

ENHANCED Image

Processing stage

‘ POST PROCESSING

[ Threshold Segmentation

Watershed transformation

Morphological Operations Output Image

Fig 1. Tumor Detection Process

III. EXPERIMENTAL RESULTS

The work has been done in the MATLAB software
with various images taken from the internet source.
In the previous section we have shown techniques
used to detect tumor and explained theoretically and
those techniques are applied to image in the next
section. In the next section we have shown that
techniques are applied to MRI image of image and
CT scan image. The techniques applied are filtering,
enhancement ,segmentation and morphological
operators and output images are clearly shown below
with each their technique name which are obtained

by using MATLAB operation .

A. BRAIN MRI IMAGE:

original image of Brain
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Median filter Watershed Segmentation

Eroded Image
Gaussian filter

Dilated Image

Resultant Tumor
Threshold Segmentation

Fig 2. Results of our proposed method on input MRI

Image of Brain
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B. CT IMAGE OF LUNG

Watershed Segmentation

Dilated Image

Median Filter Image

Eroded Image

Gussian Filter Image

Resultant Image

Fig.3 Results of our proposed method on input CT
Image of Lung

IV. CONCLUSION

From the previous section it can be seen that the
results obtained are much accurate and clear .

Accuracy obtained in final step , the are numerous

methods providing best results were chosen . In this
Threshold Segmentation Work we applied our proposed technique to detect
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brain tumor and lung cancer cell using Image
processing techniques. The results of our proposed
method are better compared to previous research
methods. By using our proposed method we can
obtain exact size and location of tumor in the given
input Image. The proposed method is easy to

understand and execute.
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Facing the wildness: British Travelling and Administrative accounts
on the Late Eighteenth and Early Nineteenth-Century Jharkhand
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Abstract- This paper deals with the early British interactions with the dense forest of Jharkhand in
colonial time. British had their notion of the forest which circulates around the ideas of Romanticism and
danger. As this forest was the biggest hindrance in the expansion of British authority among the unruly
inhabitants of Chota Nagpur and Santhal Pargana, the Adivasis living there had greater freedom. With

time, the British had overcome this obstacle by appropriating the landscape in many ways.

Keywords- Forest, Chota Nagpur, Adivasi, British, Santhal Pargana, dense

Introduction- “The aspect of the forest is never gloomy; though umbrageous enough, it is yet cheerful
under the Indian sun, and almost invariably gladdens the heart of the beholder. The undergrowth, though
sometimes dense, is seldom rank or noxious, except, of course, in the deltaic regions. Everyone likes
marching in the forest districts in most seasons, save in the autumn, when the malaria rises and when the
sylvan beauty becomes treacherous. To him who listens at night or in any calm noon-day hour, the
infinitude of sounds, loud or low, soft or shrill, is marvelous, when nought is visible of the creatures,
feathered or four-footed, big or minute, who are living in the arms, the bosom, the lap of the jungle, as
their voices betray their presence.” - Richard Temple. (Temple 1898, 53-54)

The modern state of Jharkhand is made of Chota Nagpur and Santhal Pargana. Under the British
rule, Chota Nagpur was a division and Santhal Pargana was a sub-division under the Bhagalpur division.
Chota Nagpur had an area of 27,089 square miles while Santhal Pargana had 5,469 square miles of the
area under it. Though British had succeeded this region in 1765 with the Diwani rights they got for
Bengal, Bihar and Orissa, they first came in direct contact with it in 1772 when Captain Camac had
arrived at the Satbarwa forts and Raja Dripnath Sahi Raja acknowledged himself a vassal of the

Company. He was ready to help British against the Marathas and agreed to pay twelve thousand rupees

GISRRJ19272 | Received: 01 Nov 2019 | Accepted: 29 Nov 2019 | November-December-2019 [ 2 (6) : 84-89 ] 84


http://gisrrj.com/
http://gisrrj.com/

tribute very year. (Bradley-Birt 1910, 17) British had penetrated on the other side of the land. In 1763, a
British force had tried to penetrate deep into the Rajmahal hills. The former capital of Bengal and then
ruined city of Rajmahal was situated there. Their main aim was to suppress the hill men or Paharias and
secure the main way that leads to Delhi. In the south of the region, British relation with Singbhum had
started in 1767 when they had to march against the Raja of Dhalbhum.

In the beginning, this region was not very important to the company as its revenue-generating
power was very limited. But diplomatically it was important to stop the Marathas from invading Bengal.
So they had tried to win the cooperation and acknowledgement from the native rulers. Strategically they
were creating a buffer state. Another major factor that had stopped British from a large scale invasion or
subordination was the nature and landscape of this land. Chota Nagpur was a land that according to
authors like Bradley-Birt had- “never become famous or forced itself into history, and, holding out no
gaudy advertisement to attract the passer by, it escapes, in the land of great sights and historic memories,
the notice that it well deserve...” (Bradley-Birt 1910, 1). This may show the lack of knowledge of
history from the authors’ part but the British attitude was more or less the same. They had constructed
the notion of an ahistorical primitive society with a wildness attributed to it. This wildness does not
specify its people only who were repeatedly mentioned as ‘savage’, ‘the lowest type of humanity’
(Dalton 1872, 124) and anthropometrically were placed in a lower racial category with- “platyrhine,
mesopic or nearly platyopic, dolichokephalic type, of low structure, thick set, with very dark complexion,
broad face, and usually low facial angle” (Beddoe November 1895, 193) but also to the landscape they
had to face, mainly the dense and inaccessible forest areas.

British in the wild: Struggles against the forest- The climate in Chota Nagpur and Santhal
Pargana stands in between the Western Bengal and Central India with rain averaging about 50 inches
which favours the growth of a dense forest. Historically the name ‘Jharkhand’ means land of forest in
Indo-Aryan language. This area has repeated mentions from the time of Mahajanapada to the time of
Mughals. The density of forest and inaccessibility had always been associated with it. The pilgrims of
medieval time found it extremely difficult to travel to Jagannath Temple of Puri as they had to deal with
not only the tribes and thugs but also with the forest wildness. The famous French traveller Tavernier
during his journey from Rohtasgarh to Sambalpur had said- “All these thirty leagues you travel through
woods is a very dangerous passage, as being very much pestered with robbers”. (Roy 1912 , 208)

More the mainland people and powers attempted to penetrate deep into the region, they had to face the
Adivasi people living there. These Adivasis were not completely cut off from the mainland civilization

but had a profound dislike towards the outsiders.
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Not only in travel and administrative accounts but their oral sources and songs have a strong reflection
of it. In one of the Munda song, it has been said-
Some boundless contiguity of shade
Where rumour of oppression and deceit,
Of unsuccessful or successful war,
Might never reach them more.” (Roy 1912, 61)

This clearly shows their intentions to be left alone from all the wars and exploitations out in the
mainland. This attitude was reflected in the Rajmahal hill also. When Man Singh made Rajmahal the
capital of Bengal in 1592, the tribes living in the hills started raiding the surrounding areas. (Biet 1905,
46) These raids continued for centuries and took an able statesman like Augustus Cleveland to neutralize
them. The struggle of Mughals in dealing with the forest and the Adivasis of Kokrah (as Chota Nagpur
was known during the Mughal times) continued in the next century. According to Tarikh-i-Sher Shahi,
Sher Shah had sent one of his best general Khawas Khan to cut down the jungle and suppress a local
chief of Palamau named Maharta Chero. The event was so important both politically and economically
that it was mentioned as one of the three great works of Sher Shah in Wakiat-i-Mushtaki. (O’Malley
1907, 18) Around a century later, Shaista-Khan, the Governor of Bihar had invaded the Chero rajas in
1641-42. He had employed a large party to cut down the forest and make a road to reach there.
(O’Malley 1907, 20) Again in 1666, the Governor of Bihar Daud Khan had led an invasion to suppress
the local chief for once and for all. To cover a distance of 14 miles, his army took a month to reach
Kunda hill fort as the whole area was covered in a dense forest and it was a gigantic work to both make
roads and ensure the supply. (O’Malley 1907, 22-24) In the Mughal war of succession, Mir Jumla from
the side of Aurangzeb had taken a new narrow and steep road to Sherghati through the mountains and
jungles of Jharkhand instead of the usual Ganga route and arrived behind Munger, the stronghold of
Shah Shuja. (Lister 1917, 61)

The first trouble British faced in this region was in 1768. Captain Morgan was leading an
expedition to restore the raja of Dhalbhum in British favour. But instead of fighting any frontline war,
the rebels fought a Guerrilla war and in need took shelter in the deep jungle. Unfamiliarity with the land
made the work nearly impossible for Captain Morgan. In frustration, he wrote- “It is all a joke to talk of
licking these jungle fellows... they endeavor to sting you with their arrows and then fly off. It is
impossible almost to kill any of them, as they always keep at a great distance...” (O’Malley, Bengal
District Gazetteer: Singbhum, Saraikela and Kharsawan. 1901, 38) On the top of that, more than sixty of

his men get fever in the unfamiliar hostile climate.
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On the north, Captain Brooke had raised a light infantry corps with special ability to fight in the
hills. The main objective of this force was to deal with the Paharias. But after arriving in Rajmahal, they
found no visible roads. So the crops had to march by making their way which took a considerable time.
Similar to Dhalbhum before, they had to face all three major hindrances- the hostile enemy, dense forest
and unfamiliar climate. Many of the corps had died due to the unhealthy climate of the Rajmahal. At last,
the mission was abandoned. (Biet 1905, 72-74)

After few decades of their first expedition, in 1819 Major Roughsedge, the Political Agent tried
to gather details about the country and “especially of the extraordinary race called Larkas” but failed to
enter in the deep forest or to make any proper contact with them. (O’Malley, Bengal District Gazetteer:
Singbhum, Saraikela and Kharsawan. 1901, 32) In a letter to the government, he wrote- "A traveller
would as soon think of venturing into a tiger's den as traversing any part of Lurka Kols” (Roughsedge
1820) South Singbhum had the densest forest of the whole region. The jungle according to Bradley-Birt
was so dense that it was hard for a man to walk alone. A lack of knowledge of the locality had made the
task even harder. (Bradley-Birt 1910, 93) As before, the climate was a major obstacle. The climate in
Singbhum was very malarial and it was not safe to visit before November. (Haines 1910, 16) Mughals
or British were not the only powers who had to struggle to penetrate inside Chota Nagpur. The native
powers, such as the rulers of Singbhum and Chota Nagpur also had to face much humiliation. In the mid-
eighteenth century, the Maharaja of Chota Nagpur Dripnath Sahi with twenty thousand men advanced
against the Hos in Kolhan to help the Raja of Singbhum. On their way, many of the local rulers had
joined him. But this large force under the most powerful ruler of the region had the same fate as Captain
Morgan. As they penetrated deep inside the jungle, they were cut off from any help from outside. A
large number of the soldiers died in the hands of the Hos. (Bradley-Birt 1910, 90)

Travellers from the late eighteenth century had started grazing this area. Their travels were mostly
limited to the Rajmahal area which they had to cross on their way to Delhi. These travel accounts are
categorically different as unlike the Administrators or Army Officers, their notion of forest circulates in
between the beauty and danger. William Hodges had crossed Rajmahal in between 1780-83. His
description of the jungle terry is a perfect example of this dichotomy. He had found the hills and jungle
“covered with woods, and from the summits of several had beautiful and extensive, mostly diversified
by the meandering of the Ganges” but the way through which he had travelled was “not great, the
serpentine road, the closeness of the woods, and, in many places, the extreme steepness of the hills
occasioned considerable heat and fatigue.” (Hodges 1793, 90-91) Augusta Deane also had a very similar
approach. While travelling in Rajmahal, the former capital of Bengal and a magnificent city of past, she

only found a woody appearance with a very few numbers of small hamlets. (Deane 1823, 32) The roads
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and surroundings were covered with thick grass jungle and Underwood. The path through the jungle was
full of tigers. In 1824-25, the ruins of Rajmahal were visited by another traveller Rev. Reginald Heber.
Like the travellers before and after him, he had to cross through the same thick jungle from where he
hardly had any view of the land except the blue summits. (Heber 1829, 189) All over he found the hills
beautiful and naturally fertile but the climate and the thick jungle has been mentioned as very unhealthy
for the Europeans, especially during the rains.

In most of the administrator’s accounts, the jungle had been associated with lawlessness and
diseases. Their major concern was to imply the law and order, the Victorian sense of justice among the
wildly Adivasis living here. The presence of an unfamiliar dense forest had not only created an obstacle
in penetration and establishing the authority but also had provided a safe haven for all those who had
defied the law and escaped from justice by taking shelter deep in the forest. The commanding officer of
Ramgarh Battalion Captain Roughsedge in a letter written to Mr. C. T. Sealy, magistrate of Ramgarh in
May 1809, had said- “Scarcely an individual in the whole country has remained unchargeable with some
act of arbitrary violence, the origin of which is to be found in the notion, only now destroyed, of peculiar
privileges and exemptions from the usual course of justice.” (Bradley-Birt 1910, 18) Bradley-Birt in his
book published in 1910 had mentioned that the enforcement of law and order had not become possible
until ‘the latest possible moment’. (Bradley-Birt 1910, 226) This shows that the British took more than a
century to establish their ‘Justice’ in the most possible corners of the region. The major reason behind it
was the very nature of the landscape and the presence of dense forest which had left a strong influence
on the Adivasis living there and had provided them a space to continue with their freedom.
Conclusion- So in conclusion we can see that the British had to struggle to penetrate and establish its
rule in Chota Nagpur and Santhal Pargana. The consecutive rebellions, from Kol rebellion (1829-1839)
to Munda rebellion (1899-1900) had made their task harder. Not only the reasons and the way of
rebellion but there was also a lot of similarities in the way the rebellious forces had used the forest. So
forest was not merely a landscape to the British. They had objectified it and tried to overcome it through
various appropriations, sometimes through Regulations and creations of protected or reserved forests,
sometimes through the extension of communication and government agencies. With the Grand Trunk
road in 1838, loop line of the East Indian Railway and Bengal-Nagpur Railway in the 1890s, the whole
area was opened up for further interventions from the British side and “the long arm of the British law
reaches everywhere, even to the smallest village in the most remote recesses of the jungle, and the
people go in fear and awe of this all-knowing power that not the smallest incident escapes”. (Bradley-
Birt 1910, 8) All these were seen as a part of the civilizing mission, ‘The White man’s Burden’. Adivasis

were judged on the scale of civilization through the availability of these appropriations. Senior
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Administrators like E.T. Dalton had said that the Hos of Kolhan under the direct British government rule
for thirty-seven years had become “less suspicious, less revengeful, less blood-thirsty, less contumacious,
and in all respect more amenable to the laws of the realm and the advice of their office”. (Dalton 1872,
205) Thus a sharp distinction was made not only among the mainlanders and the Adivasis but within the
Adivasi groups also. Obedience and appropriation of the landscape had become a standard scale for
civilization.

In appropriation of this wildness, the Observational or Travel Modality discussed by Bernard S.
Cohn had played an important role. (Cohn 1996, 6). The travellers, administrators, Army Officers or
topographers had written extensively on the areas they had travelled. This helped them in codification or
documentation and classification, and ultimately in the creation of a large array of knowledge which
alongside a policy of co-operation with local powers had given them an opening to extend their rule.
Thus an unknown land which was an ‘object of colonial fear and desire, utility and aesthetics’ was
subjected or reformed as argued by David Arnold. (Arnold 2005, 29)
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Abstract-The present century traces its path with a multi-polar rules based world order. In such a
scenario, Non- Alignment Movement is losing its ground. It is said that the golden age in India’s
Foreign Policy was in the first 15 years after independence, when NAM (Non — Alignment
Movement) provided a constituency for India because of our non-violent victory over the British
and the leadership it provided to the newly independent countries. Our problems were different
from the small and impoverished nations that thronged the movement, but the leadership of
Jawaharlal Nehru inspired and provided a vision to them. India tried to solve its problem by
inculcating other such countries suffering from same problems as ours and helped them by giving
them assistance.

It is said that NAM is losing its relevance as these countries came as a third bloc at international
level, along with the capitalist and socialist bloc. However, after the disintegration of USSR (Union
of Soviet Socialist Republics), there has been a question over the relevance of NAM as an
organization. It is argued that the Non-Alignment Movement (NAM) was the product of certain
circumstances which have undergone a sea change and thus, have become irrelevant.

Keywords —Relevance, Non-Alignment Movement, 21% Century.

The Non Alignment Movement can be considered as a platform for the emerging post-
colonial third world countries who were aiming to gain an independent political voice. The phrase
Non Alignment was first used by V.K.Krishna Menon at the United Nations General Assembly in
1953. However, in the late 1940s, Nehru had spelt out the strategy behind the phrase, first in
Constituent Assembly debates and later in Parliament. In a radio broadcast in 1946, Nehru said, “We
shall take full part in international conferences as a free nation with our own policy and not merely
as a satellite of another nation.”’Nehru proposed that India should avoid entering into “other people’s
quarrels”, unless, and this is important and “our interest is involved”. India did not rule out aligning
if the need comes. NAM was formed during the Cold War periods when a group of countries came
up who were unwilling to join any of the bloc- the American Bloc or the Soviet Bloc, and sough to

remain independent or neutral.
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The basic concept for the NAM originated in the year 1955 during the Asia-Africa Bandung
Conference, in Indonesia. The first conference took place in Belgrade, Yugoslavia in 1961. The
founding member countries of NAM comprises of Josip Broz Tito of Yugoslavia, Gamal Abdel
Nasser of Egypt, Jawaharlal Nehru of India, Kwame Nkrumah of Ghana, and Sukarno of Indonesia.
However , it is often being argues that NAM was essentially a neutrality movement or to be aloof
from international politics, but NAM played one of the most important role in stabilizing world

order during the cold war and preserving the peace and security.

The principles of NAM were almost same as that of Panchsheel Principles- respect for
principles enshrined in United Nation Charter and International Law, respect for sovereignty,
territorial integrity, peaceful settlement of disputes, respect for political economic, social and
cultural diversity of countries and people, defence and promotion of shared interests, justice and
cooperation, non interference in internal affairs of state and others. In the views of western scholars,
the NAM was an opportunistic and immoral organization (John Foster Dulles). According to them
the structure of international politics does not provide for exceptionalism like NAM. They also
equated the NAM with the Isolationism (Munro Doctrine) and policy of neutrality (policy of
indifference — Swiss and Turkmenistan). The USSR was a bitter critic where it gave a very strong

argument- Those who are not with us, are against us.

In such circumstances, Nehru clarified, that NAM is not remaining indifferent to all the
international activities, rather taking active participation according to the independent decision of

the country. He explained that it is independent foreign policy to assert sovereignty.

According to C.Rajamohan, it was not India’s idealism but pragmatism to go for it. There was no
other choice because there was proximity to USSR; Liberal Constitutional Democracy in India was
prevalent during this time and mixed economy of Nehru, left no option for India than taking the
Golden Mean.

NAM in the cold war era basically focused on UN Security Council Reforms, was against apartheid,
disarmament and focused on solving regional tensions, however NAM failed to deliver its objectives.
In the present 21% century, NAM is said to have lost its relevance as bipolar world is non-existent
after the disintegration of USSR. It is argued that there has been the end of ideology debate. There
has been a shift of global politics narrative from balance of power to economic interdependence.
NAM came as a shield against colonialism and imperialism, however, decolonization project has
become redundant, as almost all major companies have been decolonized. It has not taken up any
initiative regarding global issues like climate issues, terrorism etc. NAM itself has submitted its

obedience to developed countries in these issues.
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The Emerging Global Order

NAM is said to evolve into NAM 2.0 to become relevant in the present geopolitics and to suit itself
to new demands of present world order. The purpose of NAM 2.0 should lay out the opportunities,
identify challenges and threats and define the approach that India must take. The world has changed
its polarity from unipolarity to bipolarity, where one of the bloc is led by US and the other by
China-Russia. The Chinese cartographic expansion in the Indo-Pacific region and the counter
balance of US with the QUAD group shows the extent of bipolarity. There has been large scale
migration in various parts of the world especially in Europe and Asia due to unstable regimes and
conflict between ethnic groups. The extent to which today we are experiencing the global climate
change and reoccurring catastrophic disasters is raising the global consensus to come forward and
collaborate at an equal footing. Due to protectionism among various countries, rising number of
terror activities and nuclearization of Middle East, gives a symbol for the revival of NAM as an
organization. This is also realized during recent years that the international bodies like United
Nations and formation of multiple regional groupings like SAARC and ASEAN and regional
economic groupings like Trans Pacific Partnership and Regional Comprehensive Economic
Partnership which is signifying the evasion of trust from multilateral bodies like World Trade

Organization from global politics.
Relevance of NAM

The critics are of the view that the emerging global politics makes the NAM no longer relevant
because there is no Cold War now and some members have also lost their interest. There have been
disputes among members, withdrawal of one of the founding members; Egypt. It is also said that
NAM has failed to achieve its aim of global peace and unity. For the war torn West Asia, NAM was
not able to make changes in the situation of West Asia. The reverse wave of democracy hampered
NAM'’s cause of democratization of the global order. Due to economically weaker situation of these
countries, the solidarity of NAM was lacking. The NAM was unable to make any formal change in
the United Nations Security Council; the organization is not able to push through the agenda. In
today’s world of globalization and complex interdependence, no country can pursue its interest on
its own; the need of the hour is multiple alignments. According to Amb. Prabhat Shukla if we want
countries to be on our side in our time of need, we need to assure them of the same from our side.
According to Amb. Vivek Katzu, our interests are not entirely in sync with the developing world
anymore. While there are some overlaps, but our evolving priorities need to be taken into account.
Harsh V. Pant is of the view that NAM needs to pursue new goals, no point in sticking to old
shibboleths. G. Parthsarthy opines NAM did not have any binding principle and that it was a

marriage of convenience. C. Rajamohan considers it dysfunctional even before the cold war. He
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considers it in a state of Comma as the countries were not ready for its burial. They preferred to

maintain triennial rituals.

However, according to Shyam Saran, while NAM has lost much relevance for India, non-alignment
still governs Indian foreign policy. The Foreign policy has substantive content separated from public
posturing. While ethical posturing was public, our focus on relative autonomy was substantive.
There has been many question on India’s alliance with Russia, however in the view of Shyam Saran,
India is just following its national interest. According to Hans J. Morgenthau, every nation seeks
power to secure its national interest and India is no exception to it. According to Shashi Tharoor, the
world is in like a cold war-like situation with three poles. T.P.Sreenivasan is of the opinion that
India is seemingly falling into US camp with Quad and the adverse relations with China is increasing,
in such a case, NAM needs to be revived. With 25 states in the beginning, the present membership
has extended to 120, the world peace has remained intact and it has not entered into a third world
war. It has preserved the territorial integrity and sovereignty of member nations. NAM has
remained a protector of small newly independent countries against the western hegemony. These
NAM countries have been part of United Nations General Assembly where it represents around
two-third membership. . It can act as a bridge between the political and ideological differences
existing in the international environment. NAM has been a platform to act as dispute redressal
mechanism between developed and developing countries, for ex-WTO. NAM has always supported
the concept of sustainable development. It can be used as a platform to discuss global issues, like
climate change, terrorism, migration and others. According to M.K.Narayan, it has always been
relevant to small states. According to T.P. Sreenivasan the word ‘non-alignment’ conveyed the
wrong notion. But the quintessence of non-alignment was freedom of judgment and action. It
should be characterized as ‘strategic autonomy’. The whole philosophy of NAM is that it remains
united on larger global issues. It is said that NAM has no ideal or ideology as a glue is a wrong
assumption. Though the criteria for NAM membership are general, anti-colonialism, anti-
imperialism and anti-racism were essential attributes of NAM countries. The diversity is reflected in
both Singapore and Cuba being NAM members. It was through NAM that we operated to counter
the efforts to expand the UN Security Council by including just Germany and Japan as permanent
members. It also has the facility of members reserving their positions. No NAM country may agree
to isolate Pakistan, but the NAM forum will be an effective instrument to project our anti-terrorist
sentiments. India could've been used by others for their self-interest by making India as a barrier in

case of entry of Pakistan, but it dint happened.

Conclusion- NAM as a concept can never be irrelevant as long as sovereign nation are existing in the
global politics. NAM will be relevant as it provides a strong base to foreign policy of its member
nations. It can be attributed with the Strategic Autonomy of the member nations as it provides them

with the freedom of taking their stand on world politics. NAM can be used to garner support by
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South-East Asian countries against Chinese assertion in South China Sea and related island and
border disputes.NAM platform for Afro-Asian cooperation and a strong position for poor African
nation to have healthy negotiations with China and US .According to Martand Jha, whether Nam is
relevant or not depends on the prism through which we are watching, NAM was a policy for-
Autonomy, Establishing peace and security and Contain superpower hegemonic aim. NAM was
successful in achieving its aim. In the present world order, NAM is more relevant to maintain world
peace and enhance the level of growth of developing countries; NAM needs to strive with a better
approach. As according to PM Narendra Modi, when nations stand on the side of principles, not

behind one power or the other, they gain the respect of the world and voice in international affairs
(at Shangri La, 2018).
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Abstract : The article Nehru's Views on Demands of Parliamentary Democracy' attempts to describe the
Nehru's outlook about parliamentary Democracy and local self of government how to success works on the
context of Indian parliamentary institution, this article also points out that what type of democracy and
parliamentary institution to work successfully in India context. Nehru's suggestion about right and duties of
civilized citizen, economics character of contemporary political scenario, success of local-self govt., and
Panchayati Raj, what India choose her path to success for the Nation's demands of welfare state, what type of
representative government and its nature and function. He also points out what should be Indian's social life
and also quality of social demands. He also reflects that the new system of India after receiving the freedom,
faces the problem before the political system.

Keywords : Parliamentary Democracy, Civilized, ‘Spirit of Laws’, ‘Social Contract’, ‘On Liberty’,

Representative Government, Local Self-Government.

Jawhar Lal Nehru was the greatest Champion of liberal democracy in India. Throughout his life he stressed
the importance of democracy, and passionately desired that free India went along the full democratic process.
He had grown up since childhood in the western democratic tradition and his sensitive mind had absorbed
man of the dominant concepts of modern democratic thought. He had extensive reading of major works of
many outstanding western political thinkers and in his books he often referred to Montesquies's Spirit of
Laws', Roussaeu's 'Social contract', and J.S. Mill's 'On Liberty. This he confessed when he wrote "My roots are
still perhaps partly in the 19th century and have been too much influenced by the humanist liberal tradition
to get out it completely."1

"Nehru's concept of democracy has certain specific implications. In the early years of the struggle for
independence democracy meant the ideal of self rule or responsive government, later his socialist ideas
altered his views on democracy stressing more of its economic aspect. In its ultimate analysis democracy
implied a mental approach applied to political and economical problems.”2 “Democracy in its broad sense,
emphasized equality of opportunity to all in the political and economic field and freedom for the individual
to grow and develop to the best of his personality. It also involve a high degree of tolerance and a certain
inquisitive search of truth. Democracy was thus a dynamic concept for Nehru. His concept of individual
freedom necessarily implied freedom of speech and expression, of association and many other field of human

activities. The general health of a society. Nehru believed, was largely determined by the freedom of its
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people. Freedom of expression was absolutely essential for the orderly progress of many society. Free
exchange of ideas, he regarded, as the only civilized method of resolving differences.”3

"There is the view of Nehru that democracy, even parliamentary democracy of what the Marxist- would call
the 'Bourgeouis Type', provides opportunities for class struggle to be resolved in a peaceful manner. It is also
true that with the development of nuclear technology the alternative of a violent class struggle is too
dangerous to contemplate. Nevertheless, the Marxist argument cannot be divided that a bourgeois democracy
that is, a democracy not proceed or following by a social revolution, cannot usher in a classless society. There
is indeed nothing to prevent a determined socialist party winning the confidence of the deprived classes who,
specially in underdeveloped countries, constitute the majority of the electorate, and thus going ahead with a
socialist programme"4. This however, needs in the words of prof. Gyan Chand, Quoted "A dynamic technic of
social change not inherent in parliamentary democracy it-self". "Positively, he believed in human values, in
the dignity of the individual in the capitalist in civil liberty. That made him a democrat, but he realized that
democracy in the capitalist context could not ensure human dignity. There could be no human dignity
without individual liberty- liberty not merely in the form of absence of physical restraint, but perhaps, more
importantly, in that of freedom want, freedom to develop one's talent and one's personality as one pleases. It
was develop one's talent and one's personality as one pleases. It is this wilder concept of liberty that attracted
him too much."5

The chosen Path: "We choose this given of parliamentary democracy deliberately; we choose it not only
because, we had always thought on those lines previously; but because we thought it was as in keeping with
our own old tradition also; naturally, the old tradition, not as they were, but adjusted to the new condition
and new surroundings. We choose it also. Let us give credit is due-because we approved of its functioning and
other countries, more specially the United Kingdom."6

Demands of Parliamentary Democracy: "Now, parliamentary democracy demands many things, of course,
ability. But it demands a certain devotion to work as every work does. But it demands also a large measure of
co-operation, of self-discipline, of restraint. It is obvious that a 'House' like this can not perform any functions
without the spirit of co-operation of without a large measure of restraint and self-discipline in each 'Member'
and in each group. parliamentary democracy is not something which cannot be transplanted in a country by
some wand or by some quick process. We talk about it but we know very well that there are not many
countries in the world it functions successfully. It think that it may be said without any partiality that it has
functioned with a very large measure of success in this country. Why?.... I do think, because of the
background in our country and because our people have the spirit of democracy in them."7

Representative Government: "Popular sovereignty through representative institutions was to be essence of his
democratic thought. The doctrine of majority rule with the right to the sovereignty, according to him, was
not alien to Indian traditions. In fact, democratic institutions existed in ancient India and "The ancient
practices provided historical precedents for the development of modern democracy in India".8 In liberal
democracy a wider political participation is ensured by the system of individual adult franchise. Realising
importance of mass participation in the political life, Nehru, in early twenties, repeatedly demanded the
setting up of a constituent assembly based on adult franchise. The idea behind this demand was to provide
equal political opportunities to all, despite the fact of other social inequalities among them. He was in favour
of the widest possible franchise without any propert or educational qualification attached to it. he was highly

critical of the 19 century liberal who believed that equal political right for the people would eventful pave the
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way for equality in other matters. However he conceded the political equality was the basis on which other
qualities could be secured. “And so, Nehru set his face against any doctrine of elitism in limiting or restricting
Indian democracy.”9 “Nehru realized the representative government required responsible political parties as
well as leadership its success. He admitted that the problem of leadership was a complex one, but with an
abilities to show due regards for truth and morality, the problem could be solved to a large extent.”10

Social Quality of Life: "We have definitely accepted the democratic process. Why have accepted it? Well for a
variety of reasons. Because we think that in final analysis it promoted the growth of human beings and
society; because we have said in our constitution, we attach great adventurous spirit of man to grow."11
"Democracy........ is a means to an end. What is the end we aim at? I do not know if everybody will agree with
me, but I would say the end is the good life for the individual. What form it should take can be argued about
the good life certainly must imply a certain satisfaction of the essential economic needs, which will release
him from continuous oppression, and which will give him a chance to develop his creative faculties."12
Rights and Duties: "We live in an age of Democracy and India is committed to the democratic ideal. For the
first time in history we were brave and courageous enough to give the vote to dwellers in the jungle, even as
to the dwellers in the cities. We did not deny the vote any person in India, we did not attach any property
qualification or education test. We treated everyone as human being, with a sigh to say what his government
should be. So we put our faith in democracy to the fullest extent. And democracy only flourishes, as freedom
flourishes, in when, when the responsibilities of freedom are understood and carried out. If the
responsibilities are not understood and carried out, them freedom itself tends to slip away. There is no right
without a corresponding and obligation. We claim rights, but we forget the obligation that accompany the
rights and such rights will not be a blessing to us, and may even be a cure."13

Ordered Liberty: "I should like this country to develop the democratic process grown on democracy that
liberty. We have seen those of us who are aquatinted with recent history how too much. talk of liberty has
led to licence and has led to suppression of liberty. The history of Europe will show that; the history of other
countries too. So let us not be too sure of the liberty and freedom we possess. Let us cling to them and guard
them jealously. But will not guard them or preserve them by loose talk or loose action. Only by stern
discipline and sternly understanding the limitations of freedom can we preserve them, for everything has its
limitation, even freedom and even liberty. Without those limitation we endanger the very things we stand
for."14

Peaceful Method: "Parliamentary democracy involve naturally peaceful method of action, peaceful
acceptance of decisions taken and attempt to change them through peaceful ways again; it is not
parliamentary democracy otherwise. It is essential that we, who talk and who believe in the quest of peace so
much, should remembered that the quest of peace and the quest of democracy can only be made through
methods of peace and not through methods of peace and not through any other. We have a great united
country. A country which is dear to us, and of which we were proud. But being proud of it does not mean
that we should close our eyes to the grave problems we often have to face in the country and the disruptive
tendencies that raise there in head and challenges the democratic process with this parliaments
represents........ We prize the parliamentary from of government because it is a peaceful method of dealing

with problems. It is a method of argument, discussion, and decision, and of accepting that decision, even
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though on may not agree with it. However, the minority in a parliamentary government has a very important
part to play. Naturally, the majority, by the mere fact that it is a majority, must have its way. But a majority
which ignores the minority is not working in the true spirit of parliamentary democracy."15 In a period of
dynamic change, the institution of parliament has to function with speed. Does the parliamentary from of
government enable a country to move with speed when a speed becomes essentials. Take an emergency like
war when a war occurs, Parliaments continue to function but with certain limitation because of the
emergency. A great ideal depends on the condition of the times. On the environments and on the problems
which a country has to face. "This system of parliamentary democracy embodies. I think these principles of
change and continuity, both, and it is up to those who function in this system, parliamentary, 'Members of
the House' and the numerous others who are part of this system increase the pace of change, to make it as
they like, subject to the principle of continuity, because the moment the continuity is broken we become
rootless and the system of parliamentary democracy break down. Parliamentary democracy is a delicate plant
and it is a measure of our own success that this plant has become sturdier during these last few years." 16
Wider Concept: "Parliamentary government is a democratic conception. It means the gradual widening of the
franchise till it becomes adult franchise. It is only in very recent times and may any country had adult
franchise. The effects of adult franchise are being in full only now. This political changes having fully
established itself, it has become obvious that a political change by the itself is not enough." "From political
democracy we advance to the accept of economic democracy. First of all, that means working for a certain
measure of well being for all, call it 'welfare state'. Secondly, It means working for a certain measure of
equality of opportunity in the economic sphere. Every country whether it is communist, non-communist or
communist, is going that way.... we can hardly have a political democracy without mass education. In other
countries full blooded political democracy came after education had spread a good deal as a result of the
economic revolution which had prepared the ground for it. But in most Asian countries certainly in India, we
have taken a huge jump to hundred percent political democracies makes. That is the essence of the problem
in all the Asian Countries. All of our political life is really concerned with how rapidly we can bridge this
hiatus between desire and their fulfillment.”17 "Democracy is not merely a question of election. The
questions before us is how to combine democracy with socialism, through peaceful and legitimate methods.
What I want is that all individuals in India should have equal opportunities of growth, from birth upwards,
and equal opportunities for work according of their capacity.... We must realize that the process of bringing
socialism to India, specially in the way we are doing it, that it, the democratic way, will inevitably take
time.”18

Coping with Work: The Problem of Govt.: "The problems of government have grown so enormously that
sometimes one beings to doubt whether the normal parliamentary procedures are adequate to deal with them,
I remember reading discussion about the growing difficulty in the British parliament thirty years ago. They
were not finding time to deal with these problems in detail and suggestions had been made from time to time
for powers to be transferred to large committees of parliament which could deal laid down by parliament.
That is one way of getting over the difficulty, but do not know whether any satisfactory solution has been
found.

Parliaments now-a-days have to work much harder than used to. Members of parliament get a vast number of
papers to study which they can hardly read. They have to sit late hours to grapple with the problems. If the

average member has to carry this great burden of printed paper and sit late hours, with select committee and
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all kinds of other committees functioning. You can very well imagine what the poor member of the
government have to carry. In addition to the papers given to private members, they have to carry the burden
of decisions and many other loads which are part of the day to day government of the country not coming up
before parliament. The business of government and the business of parliament become more and more
complicated and it becomes a letter doubtful how far parliamentary democracy can carry on its work and
solve such problems. Some kinds of a division of authority may be come necessary; otherwise problem might
remain unsolved, unsolved problems are dangerous. How far can parliamentary democracy be adapted to
meet these new burden and functions of government satisfactorial, effectively and in time? Time is the
overriding consideration and that is why the questions has arisen whether democracy which ensures that
these problems can be dealt with rapidly and effectively."19

Local Self-Government: "We have the panchayati Raj. The concept behind panchayati Raj has attracted us
and we have given it the utmost importance because the test of success in India is not the construction of few
building but how human being grow. The whole object behind the Community Development Movement' and
the 'Panchayati Raj' is to create opportunities for human being to grow, to be able to think, to be able to act,
to be able to co-operate with each other and act together in our local self government we see the gras roots of
community life. I would with that all our legislator who come up to assemblies and parliament are made to
serve for some time in this type of local self govt. before they are allowed to stand for higher bodies. This
would give them knowledge and experience, and in every way it will give them good training which ever
way we look at things, the importance of this foundation is very great, whether it is in the rural or in the
urban areas..."20

Institution Reflect People: All our institutions, including the parliamentary, are ultimately the projection of a
people's character, thinking and aims. They are strong and lasting in the measure that are in accordance with
the people's character and thinking, otherwise they tend to break. You have the leaders of the youth
movement in India and you have built up strong living organism. But remember that organizations and
institutions are passive instrument of man. They living and vital only when they are pushed onward by the
strength of great ideas. Have great Ideas before you and do not lower them by ignorable compromise. Look
deep down to where the millions toil in field and factory and look across the frontiers of India to where other
like you are facing problems similar to yours. Be national, the sons and daughters of your ancient mother land
working for her liberation; and be international member the 'Republic of Youth' which knows no boundaries
or frontiers or nationalities and work for the liberation of the world from all thraldom and injustice. "To do
great things", said a Frenchman many years ago, "A man must live as if he had never to die". None of us can
evade death, but youth at least does not think of it. Old man work for the spam of years that still remains for
them, the young work for eternity."21

Nehru wanted India to be a welfare state and have a socialist economy. To attain this goal he emphasized that
we have to increase production and aim at an economy of plenty. He regarded democracy as the right and
peaceful measure to achieve egalitarian ends. Democracy also given an opportunity to the individual to
develop his best self. According to him the parliamentary form of government is a peaceful of dealing with
problems. It is a method of argument, discussion and decision and of accepting that decision, even though one
may not agree with it. He also emphasized the role of minority in parliamentary form of government. He

tried to combine democracy with socialism through peaceful and legitimate methods. This was Nehru's great
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contributions to nation building in India. Thus Nehru was a vigorous thinker a man of Ideas which should

always inspired mankind of better vision of life.
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Abstract- The importance of water for sustenance of life cannot be overemphasized. Whether it is in use of
running water in our homes, rearing cattle and growing crops in our farms, or the increased uses in industry,
remain immeasurable. It is important therefore, to not that depletion of this commodity either through
contamination, or careless use results in serious consequences. Human activities including industrialization
and agricultural practices contributed immensely in no small measure to the degradation and pollution of the
environment which adversely has an effect on the water bodies (rivers and ocean) that is a necessity for life.
This paper tries to discuss basically what water pollution is and equally to address the source, effect control
and water pollution management as a whole. Some recommendations such as introduction of environmental
education are mentioned.

Keywords: Environmental Education, Pollution Control, River, Pollutants, Wastewater, Environment,

Pollution, Human Health.

Introduction- Water pollution has become a growing concern over the last century as more and more waste is
being disposed of in our oceans, rivers and lakes. This increase in pollution is harming our food supplies,
drinking water and environment. It is also creating issues in the oceans ecosystem and hurting the animals
and plant life that rely on the ocean and rivers for their survival. This article will provide you with an in
depth explanation of what water pollution is, the causes and effects associated with water pollution and what
can be done to prevent or even reverse the condition of water pollution. Water pollution is caused by the
intentional or unintentional release of toxic chemicals/materials, contaminants and harmful compounds into
various bodies of water such as rivers, lakes and the ocean. Without proper disposal or filtration of these
pollutants they can spread throughout the water and affect all living animals and organisms that come into
contact with it by contaminating any living thing that

requires water for survival. In addition to harming animals water pollution can also affect plants, trees, the
soil and other natural materials and resources of the earth. Water pollution can be defined in many ways.
Usually, it means one or more substances have built up in water to such an extent that they cause problems
for animals or people. Oceans, lakes, rivers, and other inland waters can naturally clean up a certain amount
of pollution by dispersing it harmlessly. If you poured a cup of black ink into a river, the ink would quickly
disappear into the river's much larger volume of clean water. The ink would still be there in the river, but in
such a low concentration that you would not be able to see it. At such low levels, the chemicals in the ink
probably would not present any real problem. However, if you poured gallons of ink into a river every few
seconds through a pipe, the river would quickly turn black. The chemicals in the ink could very quickly have
an effect on the quality of the water. This, in turn, could affect the health of all the plants, animals, and

GISRRJ192710 | Received: 01 Nov 2019 | Accepted: 29 Nov 2019 | November-December-2019 [ 2 (6) : 137-141] 137


http://gisrrj.com/
http://gisrrj.com/

humans whose lives depend on the river. Thus, water pollution is all about quantities: how much of a
polluting substance is released and how big a volume of water it is released into. A small quantity of a toxic
chemical may have little impact if it is spilled into the ocean from a ship. But the same amount of the same
chemical can have a much bigger impact pumped into a lake or river, where there is less clean water to
disperse it.

Water pollution affects the entire biosphere — plants and organisms living in these bodies of water. In almost
all cases the effect is damaging not only to individual species and population, but also to the natural biological
communities. Water pollution is a major global problem which requires ongoing evaluation and revision
of water resource policy at all levels (international down to individual aquifers and wells). It has been
suggested that water pollution is the leading worldwide cause of deaths and diseases, and that it accounts for
the deaths of more than 14,000 people daily. An estimated 580 people in India die of water pollution related
illness every day. About 90 percent of the water in the cities of China is polluted. As of 2007, half a billion
Chinese had no access to safe drinking water. In addition to the acute problems of water pollution
in developing countries, developed countries also continue to struggle with pollution problems. For example,
in the most recent national report on water quality in the United States, 45 percent of assessed stream miles,
47% of assessed lake acres, and 32 percent of assessed bays and estuarine square miles were classified as
polluted. The head of China's national development agency said in 2007 that one quarter the length of
China's seven main rivers were so poisoned the water harmed the skin. Water is typically referred to as
polluted when it is impaired by anthropogenic contaminants and either does not support a human use, such
as drinking water, or undergoes a marked shift in its ability to support its constituent biotic communities,
such as fish. Natural phenomena such as volcanoes, algae blooms, storms, and earthquakes also cause major

changes in water quality and the ecological status of water.
Objectives- The objectives of the study are:

1. To identify the causes and sources of water pollution of rivers.
2. To know impacts of water pollution on rivers.

3. To analysis of data and Information.

Causes of Water Pollution

Natural and Man-made Causes - There are various causes of water pollution of river. These causes can be
divided broadly in two divisions, namely: a) Natural causes b) Man-made causes.

a) Natural causes: The biodegraded portions of plants and animals mix with water and pollute it. Erosion of
river banks cause siltation and this silt sometimes hamper aquatic lives. Many kinds of natural salts and other
sub-stances mix with rain water and finally fall in the rivers and ponds.

b) Man-made causes: The major portion of water pollution of rivers occurred by manmade causes. Industrial
wastes, agricultural wastes, domestic wastes, excess use of fertilizer, pesticides etc. are notable man-made
pollutants. Water is seriously polluted by these pollutants. Water, polluted by such types of pollutants, is very
harmful for both human and aquatic lives.

Sources of Pollution: Untreated wastes of industries, solid wastes of urban and commercial area, wastes of
sewerage in municipality, feces of animals, pesticides, fertilizers, radioactive wastes, erosion of lands river
banks etc., are the main sources of water pollution. Oil from industries also pollutes water of rivers.
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The specific contaminants leading to pollution in water include a wide spectrum of chemicals, pathogens, and
physical changes such as elevated temperature and discoloration. While many of the chemicals and
substances that are regulated may be naturally occurring (calcium, sodium, iron, manganese, etc.)
the concentration is often the key in determining what is a natural component of water and what is a
contaminant. High concentrations of naturally occurring substances can have negative impacts on aquatic
flora and fauna. Oxygen-depleting substances may be natural materials such as plant matter (e.g. leaves and
grass) as well as man-made chemicals. Other natural and anthropogenic substances may
cause turbidity (cloudiness) which blocks light and disrupts plant growth, and clogs the gills of some fish
species. Many of the chemical substances are toxic. Pathogens can produce waterborne diseases in either
human or animal hosts. Alteration of water's physical chemistry includes acidity (change in pH), electrical
conductivity, temperature, and eutrophication. Eutrophication is an increase in the concentration of chemical
nutrients in an ecosystem to an extent that increases in the primary productivity of the ecosystem. Depending
on the degree of eutrophication, subsequent negative environmental effects such as anoxia (oxygen depletion)
and severe reductions in water quality may occur, affecting fish and other animal populations.

Main Causes are:

1. Urban development -As population has grown, so has the demand for housing, food and cloth. As more
cities and towns are developed, they have resulted in increased use of fertilizers to produce more food, soil
erosion due to deforestation, increase in construction activities, inadequate sewer collection and treatment,
landfills as more garbage is produced, increase in chemicals from industries to produce more materials.

2. Leakage from the landfills-Landfills are nothing but huge pile of garbage that produces awful smell and can
be seen across the city. When it rains, the landfills may leak and the leaking landfills can pollute the
underground water with large variety of contaminants.

3. Animal waste-The waste produce by animals is washed away into the rivers when it rains. It gets mixed up
with other harmful chemicals and causes various water borne diseases like cholera, diarrhea, jaundice,
dysentery and typhoid.

4. Underground storage leakage-Transportation of coal and other petroleum products through underground
pipes is well known. Accidentals leakage may happen anytime and may cause damage to environment and
result in soil erosion.

5.Sewage - With billions of people on the planet, disposing of sewage waste is a major problem. According
to 2013 figures from the World Health Organization, some 780 million people (11 percent of the world's
population) don't have access to safe drinking water, while 2.5 billion (40 percent of the world's population)
don't have proper sanitation (hygienic toilet facilities); although there have been great improvements in
securing access to clean water, relatively little progress has been made on improving global sanitation in the
last decade. Sewage disposal affects people's immediate environments and leads to water-related illnesses such
as diarrhea that kills 760,000 children under five each year. (Back in 2002, the World Health
Organization estimated that water-related diseases could kill as many as 135 million people by 2020.) In
developed countries, most people have flush toilets that take sewage waste quickly and hygienically away
from their homes.

6.Waste water - A few statistics illustrate the scale of the problem that waste water (chemicals washed down
drains and discharged from factories) can cause. Around half of all ocean pollution is caused by sewage and
waste water. Each year, the world generates perhaps 5-10 billion tons of industrial waste, much of which is
pumped untreated into rivers, oceans, and other waterways. In the United States alone, around 400,000
factories take clean water from rivers, and many pump polluted waters back in their place. However, there
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have been major improvements in waste water treatment recently. Since 1970, in the United States, the
Environmental Protection Agency (EPA) has invested about $70 billion in improving water treatment plants
that, as of 2015, serve around 88 percent of the US population (compared to just 69 percent in 1972).

7. Chemical waste - Detergents are relatively mild substances. At the opposite end of the spectrum are highly
toxic chemicals such aspolychlorinated biphenyls (PCBs). They were once widely wused to
manufacture electronic circuit boards, but their harmful effects have now been recognized and their use is
highly restricted in many countries. Nevertheless, an estimated half million tons of PCBs were discharged
into the environment during the 20th century. In a classic example of trans boundary pollution, traces of
PCBs have even been found in birds and fish in the Arctic. They were carried there through the oceans,
thousands of miles from where they originally entered the environment. Although PCBs are widely banned,
their effects will be felt for many decades because they last a long time in the environment without breaking
down.

1) 8. Plastics — If you've ever taken part in a community beach clean, you'll know that plastic is far and away
the most common substance that washes up with the waves. There are three reasons for this: plastic is one
of the most common materials, used for making virtually every kind of manufactured object from
clothing to automobile parts; plastic is light and floats easily so it can travel enormous distances across the
oceans; most plastics are not biodegradable (they do not break down naturally in the environment),
which means that things like plastic bottle tops can survive in the marine environment for a long time. (A
plastic bottle can survive an estimated 450 years in the ocean and plastic fishing line can last up to 600
years.)

9. Mining activities- Mining is the process of crushing the rock and extracting coal and other minerals from
underground. These elements when extracted in the raw form contains harmful chemicals and can increase
the amount of toxic elements when mixed up with water which may result in health problems. Mining

activities emit several metal waste and sulphides from the rocks and is harmful for the water.

10. Marine dumping- The garbage produce by each household in the form of paper, aluminum, rubber, glass,
plastic, food if collected and deposited into the sea in some countries. These items take from 2 weeks to 200
years to decompose. When such items enters the sea, they not only cause water pollution but also harm
animals in the sea.

11. Accidental Oil leakage- Oil spill pose a huge concern as large amount of oil enters into the sea and does
not dissolve with water; there by opens problem for local marine wildlife such as fish, birds and sea otters.
For e.g.: a ship carrying large quantity of oil may spill oil if met with an accident and can cause varying
damage to species in the ocean depending on the quantity of oil spill, size of ocean, toxicity of pollutant.

12. Burning of fossil fuels- Fossil fuels like coal and oil when burnt produce substantial amount of ash in the
atmosphere. The particles which contain toxic chemicals when mixed with water vapor result in acid rain.
Also, carbon dioxide is released from burning of fossil fuels which result in global warming.

13. Chemical fertilizers and pesticides- Chemical fertilizers and pesticides are used by farmers to protect crops
from insects and bacterias. They are useful for the plants growth. However, when these chemicals are mixed
up with water produce harmful for plants and animals. Also, when it rains, the chemicals mixes up with

rainwater and flow down into rivers and canals which pose serious damages for aquatic animals.
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Effects of Water Pollution-

1) Toxic rainfall can occur in areas where water and/or air is polluted with toxic chemicals and materials.

2) Polluted water can lead to sickness, disease, infections, deformities and even death among animals and
plant life.

3) Once water becomes polluted it can affect people and animals either directly through consumption or
indirectly through food sources, land degradation and the overabundance of plants and algae which can cover
the surface of various bodies of water making it undrinkable and affecting the animals that live in that body
of water.

As you can see there are a number of different factors that can contribute to the ongoing issues we are facing
with water pollution. It not only harms us and the land we live on, it also affects animals and the oceans
ecosystem.
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