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Message from Associat&ditor In Chief

Let me first of all take this opportunity to wish all our readers a verypyapeaceful and
prosperous year ahead

4 = This is theThird Issue of thd-orth Volume of International Journal of Engineering Researth &
,‘w‘\‘c General Science. A total GR3researclarticlesare publisheénd | sincerely hope that each on
RN 8| >

[ of thee providessome significant sthulation to a reasonable segment of our community
ar gy '] -
L =i ﬁl “Z reades.

In this issue, we have focused mainly onitire@vative solution$or ongoing challenges. We also welcome more researc
oriented ideas in our upcoming Issues

Aut horé6s response for this issue wafFomrmeng toliniriesn thisigsuer|i

but our technical team and editor mensbacceptedvery less number of research papers for the publication. We |
provided editors feedback for every rejected as well as acceapeuiso that autharcanwork outin the weaknss more
and we shall accept the paper in near future. We apologize for the inconvenient caused for rejected Authors but |
edito® &eedback helps you discover mdrerizonsfor your research work.

| would like to take this opportunity to thamlach and every writer for their contribution and would like to thank en
International Journal of Engineering Research and General Science (IJERGS) techniealcteaitormemberfor their
hard work for the development of research in the wimidughlJERGS

Last, but not the least my special thanks and gratitegels to go to all our fellow friends and supporters. Your helf
greatly appreciated. | hope our reader will find papers educatiohand entertaining as well. Our team halme good
job however, this issue may possibly have some drawbamkd, therefore constructive suggestions for furthe
improvement shall be warmly welcomed.

Er. Pragyan Bhattarai
AssociateEditor-in-Chief, P&REC,
International Journal of Engineering Research@aderal Science

E-mail -Pragyan@ijergs.org
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Estimation of Potential Capacities for development and energy

consumption scenario for fiscal progress

A. Agarwal
Department of Mechanical Engineering, FEJhiversity of Botswana, P. Bag 0061, Gaborone, Botswana
*abhishek.agarwal@mopipi.ub.bw

Abstractd Energy framework incorporates renewable, atomic, and fossil vitality sources as well as electrical, warm, an
Renewable sources at present supply some place between 15 percent and 20 percent of world's aggregate energy reqleest

d fue
Ren

energy assetexist over wide land regions. India has an unfathomable supply of renewable vitality assets, and it has one of the bigg

projects on the planet for sending renewable vitality items and frameworks. This review paper manages the review of vitakdwab
and its commitment in different parts of the India taking into account MNRE reports which demonstrates that the foncéndindia
is profoundly various with changed business hotspots for force era like coal, regular gas, hydro, oil and ataisix &hinsical

le

wellsprings of vitality like sun oriented, wind, bgas and horticulture. It is concentrated on that, India's aggregate introduced limit of

power era has extended from 105,045.96 MW toward the end of @BGb 1, 57,229.48 MW toward theack of February, 2010.
Actually, India positions 6th all around regarding absolute power era. The interest for force has been developing aate quoidtk
overwhelmed the supply, prompting power deficiencies despite complex development in force era.

Keywordss Renewable Energy, Bisources, PV Technology, Solar energy, Climatic change, Clean Energy Technologies, E

Forecasts

1. INTRODUCTION -
The capability of renewable vitality sources is colossal as it can, on a basic level, meet ordinasityr|die vitality request.

nergy

Renewable energy sources, for example, biomass, wind, sunlight based, hydropower, and geothermal can give maintajnable vit

administrations, in view of the utilization of routinely accessible, indigenous assets. The improaadherilization of renewable
sources can upgrade differences in vitality supply markets, contributing long haul maintainable energy supplies, aad#igirgor,
in lessening nearby and worldwide climatic outflows, and give industrially alluring afileza to meet particular vitality benefit
needs. Renewable vitality is by and large characterized as vitality that originates from assets which are actuallyoerchargadn
timescale, for example, daylight, wind, downpour, tides, waves, geothermathwarenewable vitality replaces routine powers
four unmistakable ranges: power era, air and water warming and cooling, engine energizes, and Hestiicejoffitality

administrations.

2. GLOBAL MARKET OVERVIEW -

The supply is dominated by traditial biomass, mostly fuel wood used for cooking and heating, especially in developing count
Africa, Asia and Latin America. A major contribution is also obtained from the use of large hydropower; with nearly 200pé&neen
global electricity suply being provided by this source. New renewable energy sources (solar energy, wind energy, mede
energy, geothermal energy, and small hydropower) are currently contributing about two percent. BRESE@1s 2014 report [1].
Renewable contributed I®ercent to ouglobal energy consumpticaand 22 percent to our electricity generation in 2012 and 20
respectively. This energy consumption is divided as 9% coming from traditional biomass, 4.2% as heat enbigmnéass), 3.8%
hydroelectricity and 2%s electricity from wind, solar, geothermal, and biomass. In contrast to other energy sources, whi
concentrated in a limited number of countries? Rapid deployment of renewable energyeryyd efficiencys resulting in
significantenergy securityclimate change mitigation, and economic beneffitsnternational public opinion surveys there is stron
support for promoting renewable sources such as solar power and wind pkvtbe national level, at least 30 nations around t
world already haveenewable energy contributing more than 20 percent of energy supply. National renewable energy mar
projected to continue to grow strongly in the coming decade and beyond.
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The technologies featured here will make our families healthiere secure, and

more prosperous by improving our air quality, reducing our reliance on fossil fi 6.50940-70%
curbing global warming, adding good jobs to the economy-ahén they're properly

sited protecting environmental values such as habitat and watety.qifbrking 7%
together, policymakers, communities, businesses, investors, utilities, and farme

help build a sustainable futur€onventional energy sources based on oil, coal, 23.30%

natural gas have proven to be highly effective drivers of economicgamidout at the

same time damaging to the environment and to human health. Furthermore, the 40%
to be cyclical in nature, due to the effects of oligopoly in production and distribut 29 50%
Approximately 20% of electricity produced globally in 2009 canmnfrrenewable '
sources. Out of this, hydiqmower accounted for about 16%. In 2012, 9% of t
energy consumed in the USA came frol
_ renewable sources. This means the US Hydro Oil Gas
Source Unit | Installed | gepends a lot on nenewable sources. 30% o
the energy from renewable sources camenfro
Wind Farms MW 557 hydropower, whiles biomass, bio fuels and wood, together accounted for aboul £a9tce:
USEIA, Monthly Energy Review, April 2013
Wind Pump No 6 ¢ 3289
3. INDIA AND RENEWABLE ENERGY -
Small  Hydro| MW 122 Indiais a country of agriculture. India has a vast supply of renewable energy resources,
(up to3 MW) has one of the largest programs in the wo_rld for_ deplqylng renewable energy product
systems. Sources of renewable energy available in India: We know whenerttenewable
Bio Gasifiers | X 106 | 2.12 energies coal, oil and ga$ are Iocatt_ad and how these fuels are transported, combusted
the power transmitted throughout the <co
renewable energie$ hydro, solar, wind and biomass and &e where they are found.
Solar PV KW | 825 Considered an emerging economy,” increasing GDP is driving the demand for addit

electrical energy, as well as transportation fuels. India is a nation of extremes. Poverty re
in areas with no energy services, while weatbws in the new business hubs. Coal fire
generation currently provides two thirds of the generation capacity, and hydropower su
the other third. India is blessed with vast resources of renewable energy in solar, wind, biomass and small iotditbeltetnical
potential

of these renewable exceeds the present installed generation cdpaeityy exists freely in nature. Some of them exist infinitely
(never run out, calletenewabld, the rest have finite amounts (they took millions of years to form, and will run out one
callednon-renewablg. There are many forms of renewable energy

Most of these renewable energies depend in one way or another on sunlight. Wind and hydroelectric power are the difect
differential heating of the Earth's surface which leads to air moving about (wind) and precipitation forming as tlifeedir Solar
energy is the direct conversion of sunlight using panels or collectors. Biomass energy is stored sunlight containedOthplan
renewable energies that do not depend on sunlight are geothermal energy, which is a result of radiogcitivthdexrast combined
with the original heat of accreting the Earth, and tidal energy, which is a conversion of gravitational energy.

Table * Actual installed renewable
based plants in India [22]

4- HYDRO POWER-

Hydropower is the largest renewable resource used for electricity. It plays an essential role iegitansyof the world with more
than 150 countries generating hydroelectric powhrs form uses the gravitational potential of elevated water that was lifted from
oceans by sunlight. It is not strictly speaking renewable since all reservoirs ewefiltugll and require very expensive excavation t
become useful again. At this time, most of the available locations for hydroelectric dams are already used in the devklops
Moving water hagkineticenergy. This can be transferred into useful epéngdifferent ways. Hydroelectric power (HEBQhemes
store water high up in dams. The water gasvitational potential energyhich is released when it falls. The hydroelectric pow
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refers to the energy produced from water (rainfall flowing into rivets). Consequently, rainfall can be a good indicator to investors

looking for a location to implement or build a new hydroelectric power plant in India. It is, in fact, the case, if weecthmmpaap of
Annual Rai nfall and t hage 6 tRah lydrapgwer Mlans are Gituated id regiols ob the najor rainfall.
dominant annual rainfall is located on the north/eastern part of India: Arunachal Pradesh, Assam, Nagaland, Manipuraamd
and also on the west coast between Mumbai {Bynand Mahe. India utilizes twelve primary hydroelectric power plants: Thre
Bihar, Punjab, Uttaranchal, Karnataka, Uttar Pradesh, Sikkim, Jammu & Kashmir, Gujarat, and two in Andhra Pradesh.

5. SOLAR ENERGY-

This form of energy relies on the nualdasion power from the core of the Sun. This energy can be collected and converted in
different ways. The range is from solar water heating with solar collectors or attic cooling with solar attic fans fac deméstthe
complex technologies afirect conversion of sunlight to electrical energy using mirrors and boilers or photovoltaic cells.
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Unfortunately these are currently insufficient to fully power our modern society Because of its location between thd Teopiero
and the Equator, Indihas an average annual temperature that ranges fromi 287@& °C. This means that India has huge sol
potential. The sunniest parts are situated in the south/east coast, from Calcutta to Madras.

Solar energy has several applications: photovoltaic (PV) cells are plg

State MW State MW on the roof top of houses or commercial buildings, and collectors suc
Andaman & | @k 12.02 mirrors or parabolic dishes that can move and track the sun throughou
Nicobar day are also used. This mechanismbeing used for concentrated lighting
Andhra 47574 | Lakshadweep | 0.75 in buildings. Photovoltaic (PV) cells have a low efficiency factor, y
Pradesh ' ' power generation systems using photovoltaic materials have the advalr
Arunachal 0.26 Madhya 678.58 of having no moving parts. PV cells find applications in individuahbo
Pradesh ' Pradesh ' rooftop systems, community street lights, community water pumping,
Bihar 5 Maharashtra | 378.7 areas where the terrain makes it difficult to access the power grid.
Chandigarh 5.04 Odisha 66.92 efficiency of solar photovoltaic cells with single crystal silicon is about
Chhattisgarh | 73.18 Puducherry 0.02 % - 17%. High efficiency cellsvith concentrators are being manufacture
. . which can operate with low sunlight intensiti€Solar thermal power
Daman & Diu | 4 Punjab 300.32 systems use various techniques to focus sunlight to heat an interme
Delhi 6.71 Rajasthan 1264.35 | fluid, known as heat transfer fluid that then is used to generate.sté@m
Gujarat 1024.15 | Tamil Nadu 562.94 steam is then used in a conventional steam turbine to generate elect
Haryana 12.8 Telangana 39239 At present, there are three solar thermal power gystems currently b
Inharkhand 16 Tripura 5 developed: parabolic troughs, power towers, and dish/engine systems,
Karnataka 104.22 | Uttar Pradesh | 140
Uttarakhand | 5 West Bengal | 7.21 6. WiEl ENERGY

The movement of the atmosphere is driven by differences of temperg
Table 2 Statewise installed solar power capacity [27]  at the Earth's surface due to varying temperatures of the Earth's su
when lit by sunlight. Wind energy can be used to pump watgeoerate
electricity, but requires extensive areal coverage to produce significant amounts of energy. India is surpassed oninypgsS@nma
of the world's fastest growing markets for wind energy. By the I8RDs, the subcontinent was installing moriedvgenerating
capacity than North America, Denmark, Britain, and the Netherlands.
The countries that have been fueling wind energy's growth throughout this decade have mainly been in the Northern Hiemis

States in India Gross _ Potential partic_ul_ar Europe,_ Whe_re issues regard@ng_ the environment,_fuel s_ecurity
(Wind energy Potential) (MW) electricity-generating diversity are a priority.f@Ghe 10 countries with the
highest installed capacity at the end of 1999, only the United States, |
Andhra Pradesh 9063 and China lie outside EuropEhe ten machines near Okha in the province
Gujarat 7362 Gujarat were some of the first wind turbines installed in India. These
Karnataka 7161 meter Vistas wind turbines overlook the Arabian Sea. Now, in 2006, ther
Kerala 1026 an installed capacity of 4,430 MW; however, ten times that potential,
Madhya Pradesh 4978 46,092 MW, exists.The main technical parameter determining the econon
Maharashtra 4519 success of a wind turbine systesrits annual energy output, which in turn i
determined by parameters such as average wind speed, statistical wind
Orissa 1520 distribution, and distribution of occurring wind directions, turbulen
Rajasthan 6672 intensities, and roughness of the surrounding terrsitnd ene&gy is
Tamil Nadu 4159 currently one of the most cesbmpetitive renewable energy technologie
Worldwide, the cost of generating electricity from wind has fallen by mg
West Bengal 32 than 80 percent, from about 38 US cents in the early1980s to a current f
Table3: State wise distribution of wind energy in Ingiof 3-6 cents/kWh levetied over a plant's lifetime, and analysts forecast tf
[1] costs will drop an additional 2B0 percent in the next five years.
7. BIOMASS-

Biomass includes solid biomass (organic, Hiassil material of biological origins), biogas (principally methand aarbon dioxide
produced by anaerobic digestion of biomass and combusted to produce heat and/or power), figels (imbased liquid fuel from
biomass transformation, mainly used in transportation applications), and municipal waste (wastes fgdtieedesidential,
commercial and public services sectors and incinerated in specific installations to produce heat and/or power). Theessfist §
forms of biomass are sugar cane bagasse in agriculture, pulp and paper residues in forestry and testoeki residues. It is
argued that biomass can directly substitute fossil fuels, as more effective in decreasing atmospheric CO2 than cantatioseque
trees. The Kyoto Protocol encourages further use of biomass energy. In developing cauwtilfiasdounts for an estimated one thir
of primary energy use while in the poorest up to 90% of all energy is supplied by biomasaeRjg comes either directly from the
land, as dedicated energy crops, or from residues generated in the prodessipg for food or other products such as pulp and pa
from the wood industry. Another important contribution is from mastsumer residue streams such as construction and demol
wood, pallets used in transportation, and the clean fraction of ipahgolid waste (MSW)Some smaller gasification/engine systen

8 www.ijergs.org

W W u

ar

aced
h as
t the
)
et

ntage

and
The
13

d

diary

icity.
eing

ture
rface

|

sphert
and

ndia
of
15
e is
or
c

n
5
speec
te

5.
re
ange

nat

ucc

»St
0
D
pber
tion
s



http://www.ijergs.org/
https://en.wikipedia.org/wiki/Andaman_%26_Nicobar
https://en.wikipedia.org/wiki/Andaman_%26_Nicobar
https://en.wikipedia.org/wiki/Kerala
https://en.wikipedia.org/wiki/Power_sector_of_Andhra_Pradesh
https://en.wikipedia.org/wiki/Power_sector_of_Andhra_Pradesh
https://en.wikipedia.org/wiki/Lakshadweep
https://en.wikipedia.org/wiki/Arunachal_Pradesh
https://en.wikipedia.org/wiki/Arunachal_Pradesh
https://en.wikipedia.org/wiki/Madhya_Pradesh
https://en.wikipedia.org/wiki/Madhya_Pradesh
https://en.wikipedia.org/wiki/Bihar
https://en.wikipedia.org/wiki/Maharashtra
https://en.wikipedia.org/wiki/Odisha
https://en.wikipedia.org/wiki/Chhattisgarh
https://en.wikipedia.org/wiki/Puducherry
https://en.wikipedia.org/wiki/Daman_%26_Diu
https://en.wikipedia.org/wiki/Punjab,_India
https://en.wikipedia.org/wiki/Delhi
https://en.wikipedia.org/wiki/Rajasthan
https://en.wikipedia.org/wiki/Gujarat
https://en.wikipedia.org/wiki/Tamil_Nadu
https://en.wikipedia.org/wiki/Haryana
https://en.wikipedia.org/wiki/Tripura
https://en.wikipedia.org/wiki/Karnataka
https://en.wikipedia.org/wiki/Uttar_Pradesh
https://en.wikipedia.org/wiki/West_Bengal

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu

ISSN 2091-2730

have been applied relatively successfully in rural India and some other countliasis very rich in biomass. It has a potential of

19,500 MW (3,500 MW from bagasse based cogeneratiodl@&@d0 MW from surplus biomass). India has 537 MW commissioned
and 536 MW under construction. The facts reinforce the idea of a commitment by India to develop these resources of pctioer prod

as
a) Andhra Pradesh (200 MW)
b) Bihar (200 MW)
c) Gujarat (200 MW)
d) Karnataka (300 MW)
e) Mabharashtra (1,000 MW)
f) Punjab (150 MW)
g) Tamil Nadu (350 MW)
h) Uttar Pradesh (1,000 MW)

The biomass to bienergy system can be considered as the management of flow of solar generated materials, food, and fiber in

society. Thesénterrelationships are shown in Figure 1, which presents the various resource types and applications, showing
of their harvest and residues to {ginergy applications. Not all biomass is directly used to produce energy but rather it c

the fl
an be

convered into intermediate energy carriers called-fbiels. This includes charcoal (higher energy density solid fuel), ethanol (liquid

fuel), or producegas (from gasification of biomass).

8. OTHER SOURCES OF ENERGY-

There are several other sources of energgesthermal Energy, Tidal Energy, wave energy etc. that contribute in energy demand of
India. Waste to Energy ventures taking into account Municipal Soidt®{MSW), introduced in the nation starting 31st March 2015

is only 154 MW. MSW is a heterogeneous blend of combustibles, natural matter, inert and dampness. Vitality era throongtabio

change or burning will rely on upon the levels of isolation gaithering productivity of MSW. This is a key center range of Minist

che
ry

of Urban Development and also Urban nearby bodies (ULBs) the nation over and subsequently it is expected under alhsitugtions
by 2047:India has reasonably good potential for geothal; the potential geothermal provinces can produce 10,600 MW of pgwer

(but experts are confident only to the extent of 100 MW). More than 300 hot spring locations have been identified byalGe
survey of India (Thussu, 2000). The surface temperatfitbe hot springs ranges from 35 C to as much as 98 C. These hot sp
have been grouped together and termed as different geothermal provinces based on their occurrence in specific geaastor]

geological and structural regions such as occoaém orogenic belt regions,

140,000 - 131,353 structural grabens, deep fault zones, active volcanic regions etc., Diffg
120000 1 N orogenic regions ard Hlmalayan geothermal province, Nagashal

o geothermal province, Andamdticobar Islands geothermal province an

g L0000 non-orogenic egions aré Cambay graben, SeNarmadaTapi graben, west
2 80,000 coast, Damodar valley, Mahanadi valley, Godavari valley €= most
= 60,000 38990 attractivelocationsare the Gulf of Cambayandthe Gulf of Kachchhon the
£ 40,000 o 24,503 west coastwhere the maximumtidal rangeis 11 m and 8 m with average
20,000 4,780 tidal rangeof 6.77 m and 5.23 m respectively.The GangesDelta in the
o | S L Al Sunderbansn West Bengal also has good locations for small scale tidal

power development. The maximum tidal range in Sunderbansis
approximately5 m with an averagetidal rangeof 2.97 m. The identified
economictidal power potentialin India is of the orderof 80039000
Fig2-Il ndi adés | nst al 20eldSoraevMW with about7000MW in the Gulf of Cambayabout1200MW in
Ministry of Power, Government of India) the Gulf of Kachchhand lessthan 100 MW in SundarbansThe
installed capacity ofenewableenergyhas touched 32,269.6 Mw or|

12.95% of the total potential available in the country, as on March 31, 2014. With this, the renewable energy, incledir
hydroelectricity, constitutes 28.8% of the overall installed capacity in India.

Thermal Nuclear Hydro RES

9. ENERGY CONSERVATION - DEMAND AND SUPPLY:
Growth in net electricity consumption is expected to be most rapid among the emerging economies of the world, includin
According to the EIA, the annual average increase will be about 4.0 percent from ZW25Tdhis is the practice that results in les
energy being used. It also includes running in the park or outside instead of running on the treadmill in Ereegyrconservation
is great because we can all do this everywhere and anytime.

It is a greatbehavior we must acquir@he potential of renewable energy sources is enormous as they can in principle meet
times the worldés energy demand. Renewabl e energy sourec
sustainable rergy services, based on the use of routinely available, indigenous resources. A transition to rraseddaergy
systems is looking increasingly likely as the costs of solar and wind power systems have dropped substantially in thegpast
and ontinue to decline, while the price of oil and gas continue to fluctuate.

In fact, fossil fuel and renewable energy prices, social and environmental costs are heading in opposite directionaré&uttieer

ologic
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iCc reg
rent

d
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m

economic and policy mechanisms needed to supper widespread dissemination and sustainable markets for renewable energy
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systems have also rapidly evolved. The Global Wind Energy Council in its report says that Indian Wind Energy Outlookt@8 e

stim

that there is a potential of around 90,000 MW gdower generation from different renewable energy sources in the country, including

48,561 MW of wind power, 14,294 MW of small hydro power and 26,367 MW of biomass. In addition, the potential for solar
is estimated for most parts of the country eduad 20 MW per square kilometer of open, shadow free area covered with
collectors, which would add to a minimum of 657 GW of installed capacity.

10. DISCUSSION & FUTURE TARGETST
The incentive to use 100% renewable energy, for electricity, transpoeven total primary energy supply globally, has be

energ
solar

en

motivated byglobal warmingand other ecological as well as economic concerns. The average per capita consumption of energy
India is around 500 W, which is much lower than that of developed riesitike the United States, Europe, Australia, Japan, etc.

However, this figure is expected to rise sharply due to high economic growth and rapid industrializatlatergibeernmental Panel

on Climate Changbhas said that there are few fundamental ietdygical limits to integrating a portfolio of renewable energy

technologies to meet most of total global energy denRedewable energy usas grown much faster than even advocates

anticipated [23]At the national level, at least 30 nations aroundabdd already have renewable energy contributing more than 2
of energy supply.According to the IndiiRenewabléEnergyStatusReportedn 2014which wasreleased at th&reenSummitheldin

2014in Bangalore, the total renewable energy potential fr@rious sources in India is estimated 2,49,188 MW. The untap
market potential for overall renewable energy in India is 2, 16,918.39 MW that shows huge growth potential for renewggtite e
India.

20000, |

V] 20l Source Approx. Potential
| it Gis _ (MW)
1000007 aCid Biomass energy 19,00.00
ol aHdn Solar energy 20,00.00
I hicka Wind energy 47,00.00
S —— aRewtk for$0)|  "Small hydropower | 15,00.00
" b (| Energe nSWa Enegy Ocean energy 50,00.00

‘tSBies' 0 200,000} 100060 33,00 700(0;56.000

Table4 Estimates of Potential Capacities frorF|g.3— Energy consumption in Power Sector of India by 2030 (CWET)
Renewable Sources [1]

Among the creating nations India keeps on being the pioneer took after by China. India had been one of the quickeg dévetlo
markets in the mi®0s however has backed off significantly because of under execution of undertakings, transmissiqolsmas,
will and financial instability. India has the world's fiftiggest power era limit, which at present stands at 243 GW. The force seg
in India is exceedingly enhanced with changed business hotspots for force era like coal, normal gasil laydir@tomic and in

addition unusual wellsprings of vitality like sun based, wind;d@e and horticulture. The interest for force has been developing
quick rate and surpassed the supply, prompting power deficiencies notwithstanding complepnavieio force era throughout the
years. The organization needs to take an intense position between adjusting financial advancement and ecologicaltgupeta
of the essential difficulties for India would be to adjust its current vitality blenéshwik overwhelmed by coal, to a bigger offer g
cleaner and practical wellsprings of vitality [2].

Most recent tasks are aiding in the improvement of indigenous examination and mechanical base, mastery, prepared

models/gadgets/frameworks in thation are Hydrogen Energy, Chemical Sources of Energy (Fuel Cells), Battery Operated Ve
Geo Thermal Energy, Ocean Energy, Bmwers. In the previous 30 years sun based and wind power frameworks have encod
quick deals development, declinicgpital expenses and expenses of power produced, and have kept on enhancing their e
attributes. Indeed, fossil fuel and renewable vitality costs, and social and natural expenses are heading in inversmthehgn
monetary and strategy instrunie expected to bolster the far reaching spread and economical markets for renewable

frameworks are quickly advancing.

It is turning out to be clear that future development in the vitality division will be principally in the new administfatiorewable

energy, and to some degree normakigased frameworks, not in traditional oil and coal sources. As a result of these improve
market opportunity now exists to both develop and to exploit developing markets to advance renewable vitaitipmsnaovith the

extra help of administrative and well known estimation.
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Vertical axes wind turbine with permanent magnet generator emergency
brake system simulation in MATLAB Simulink

Komass T.
Institute of Energetic, Latvia Universityf Agriculture

111198 @llu.lv

Abstractd Vertical axes wind turbines in the commercial market are used without pitch control systems and the special energer

systems should be implemented as main part in the systenctidder turbine is assembled to civil parts the safer turbine have tg
The simulations of the safety system can be useful part to get faster results and make lower costs for safety systens ealdulat

tests. Simulation with MATLABSimulinkcan be sed for new braking system research for special VAWT. The research analyses the

two braking system action on real VAWT simulation model. With new developed simulation models for emergency braking

calculated and designed new brakes for VAWT. The kitimn models works with electrical brake for PMSG and mechanical brake

for low speed or high speed shaft. Simulation results for each brake type was tested with simulated signals and in ithereabrk
turbine simulation model. The results showed thatsimulation models are correct and achieved the target or the research.

Keywordss VAWT, MATLAB Simulink, Emergency brake, mechanical brake, simulation, electrical brake

I NTRODUCTI ON
Vertical Axes wind turbines VAWT is used more and more all ovembrtd. Global energy market makes useful to use wind turbine

as an electric energy sourdd. Very much in worldwide is used the large size wind turbines and they are as far as possible from th
living places or active people working zones. The VAWT iBdusiore in the smaller scale and this makes the situation that the wind

turbine is used in the places where it is more close to p&jple

Safety is the main topic of placing the wind turbine near, close, or at active people working, living zonessémeinlb turbine

comes to people the more safety actions are needed. In the case to have turbine working just beside human house derkimder gar

shop or many other places in the city or village, people are concerned about the safety of themseydsard$ or relativef3].

Many tests and analyses should be performed to prepare the wind turbine for the places to be near the people. Pig/$iwl tests

obligatory thing for every system to be produced, but before do the real actual tests atetieofyhe cases for the safety then many
other preanalyses and tests could be détle

Today we know many systems to work with for mathematical calculations or static analyse, but using M/A&ThAEK

environment is option to test the real turbindacbn some fail conditions. Using real turbine simulation model is possibility to test

many safety features and system action on the specific safety pfolceBise safety always is related with functions stop as soor

possible, but because of the tatg parts of the VAWT the quick stop of the machine could make the bigger damages or even destro

the entire turbine system and make damages to human[bging

The key of the work is to make simulation subsystem for turbine model with two main emesgepcsystems, where one is
mechanical and the second is electrical. The subsystem is tested and analysed by using the main simulation model of Bye \
the simulation results it will be possible to analyse the safety level for some specific turbigermydrake system.

VAWT emergency system

VAWT as small and middle size wind turbine have many sy
(Fig.1n) classic turbine process the syssemehadgnamdc ahal
energy transferred into the turbine blades and the rios
controlled by the MPPT controll er wog&merast en oagnathu dhir akli mgt
according the actual wind speed. I n the nor mal brake aopdi
is done by using the energy by feasde nghaemet eaveMBRT i adot it dle
turbine or is malfunction of the controller then emecigfeinc
algorithm the brakes can be makdcendherom®giet heheogeseplat c

12 www.ijergs.org
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stopped with electrical brake, but very important mmlty iffs
wind turbine uses the peremanemnt ragnehti ss ycnacsher omiotuls ageet ijv e
ma x i mal generator cpgZtent and stop the turbine
Y Y Yz g Yg g Ygsgg Ysg Vg gs,
where Tg,mT total torque on the turbine shaft, Nm;
T, total aerodynamic torque reduced on the blades, Nm;
Tamen] Mechanical emergency brake total reduced torque on rotation shaft, Nm;
Taelis.i €lectrical short brake emergency brake reduced total tanguetation shaft, Nm;
Tg. 1 electric load on the generator shaft according the MPPT setpoint, Nm;
Taeles ] €lectrical emergency brake reduced total torque on rotation shaft, Nm.
Fig.1. Wind turbine torque structulre
Accordi ng tahcet isviez eeloefcttrhiec | oad the stop time wild!/ be reac
IToulTotque.J
_Nm_
[ !
Aﬂw\'numt Tm M«!mnu al beake Torgue
- Nm
}* ’» Emergeacy Binke
i Tacque, Nm
‘ACEM Active
{4 1 Electric
| Braker
1 Load
BRTAY ‘DC DC Active
Generator,__, "Bridge || FWM ¥ DC
Rotor | | “LA| | |PNC8 Control | | Load
iShort @
{4 Connection n* '
‘Braker ' b
turbine wil.l be stopped, but i mportant note is thamktagenehmh
generatctannot achieve bigger torque than its rated torquye.
shoul d[ 8Y i gger
Mechani cal brake trigger should be performed afteel eaot|r iac
emergency brake system. That should make the main trengagtehre
mal function is covered in the electric generatbrmegbareime¢al
The important fact is that one turbine in best situpopwlhars
to us PMSG in the wind turbine systems thatm. mBlkds asa e eway
mechani cal brake then make double brake system for one fur

Fig.2. Electrical emergency brake system structure

The electrical emergency brake system in normal situation is performed by the electric resistors where depending on the
generator output voltage the emergency power is achieved (Fig.2.). Very important is to take into account that many active
resistors nominal data information about th e resistor power is shown at nominal voltage what means that in the moment when
the generator speed is ramp down then the actual power of the emergency resistors is less than nominal. If the active resistas
power is not calculated enough then can be situation that turbine is not stopped. The resistors can be over heated and the
turbine can be damaged or destroyed [9].

Testing of the emergency cases in real life can be expensive and dangerous as well as the high wind conditions can be achiewk
not very ofte n. This makes big challenge to test very accurate the emergency system wok on the specific wind turbine model.
The best way how to test the emergency system before real life final test is to make the test with the simulation system. The

13 www.ijergs.org
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usage of the MATLAB Simulink in this case would be very important as by help of the Simulink platform can be tested the
system together under mathematical model in real time or non -real time simulation.

The Simulink model shown in the pictures is developed for accurate electrical emergency brake simulation (Fig.3.). The actual
active torque from the electric emergency brake model is calculated by the transient process over generator current time
constant what is calculated as electrical time constant of the generator taking into account the generator active phase resistance
and the inductivity. Depending on the generator voltage and electrical brake active resistance the electric power is achieved P,
W. but depending on the actual rotation speed of the generator the actual braking torque is calculated for the shaft of the turbine
rotor.

— | - - _’( l .
BW, ! u” - > —
2 ' O Avargas Momentana Pde, W

m_Spreegums Ugef V 3 e .'J —
:1. ' 15 = ")

Avarges Videm Jauda, W

| par TmFl ActiveRessstance I>

Avarigs Pretestiba, Ohm

» %
- x L
':)_ <par_G _Generatorlnduc tance R - + - -\l » 3 )
-

<par_G _GeneratorA ctiv LKu!)ll..lu. L — out_GenerstornSlodzes

Generatora parametn

<par G \nuumleu waSpead Griezes Moments, Nm
o | ] "
—— T ” ’{I‘} —P * AND!
= RPM wz rads-1 Relational [
m_GenerntoraRotoral enkskais A trums, rads- | Operator
| par bool EmElectric l E}
Bez avargas Slodzes] Bez avarjas Slodzes

Fig.3. Electrical brake systemSimulink model structure

In case of using the gearbox for the wind turbine rotor speed multiplication to generator then active braking torque should be
reduced to the active shaft part where is calculated the active aerodynamical torque. If aerodynamical torque of the wind
turbine model is reduced to the generator shaft then electrical braking torque is at the same point in the system with
aerodynamical torque.

Mechanical brake MATLAB Simulink model is develop by using the transfer function for the torque transient process for the
brake mechanical work (Fig.4.). Most of the mechanical brakes is designed by using the electrical actuators. The transient
process of the mechanical system to achieve the maximal system brake torque depends on the speed of the system mechanics.
After emergency is triggered the mechanical emergency brake start command is triggered and the mechanical brake system
starts to apply the brakes. That takes time and for wind turbine very fast stop is not good as that can damage the wind turbine
system. The mechanical emergency system should achieve the maximum braking torque in limited period of time.

par EmMech Torgue | ~ » 1)
M chamskas Bremzes Gnezes moments, Nm Mchaniskais Momentana Tmeh Nm
1 )
I3 % s L — —0*"_)
in_GenerasoraR otoral enloisheseA rums rads-1 A a1 ..—\
. C1 .01 AND| o3>\ 1 *’ Mchagsia Bromee
P} -Pifia > ‘ f" ! wRowom Nm
par_G_NommaiRotationSpeed — s
— RPMuwrnds-l —
2 i
3 D - par bool EmMechanxal }
Geocratora parametn P x Bez avanzs Slodres Rotom mehans L;~ bremzes

Enable

oxr EmMech ActionTime } Slodres gnezes moments, Nm
pir EmMech Achon e

Mchamskas Bremzes
Nostades aurtare, 3

Fig.4. Mechanical brake sysem Simulink model structure

VAWT emergency system simulation result analyse

System model simulation is done first of all testing the each system simulation model separately and after that setting the
emergency systems in to the VAWT simulation model to test the emergency system simulator. The first test is the electrical
emergency brake system simulation with constant electrical voltage and constant generator electrical parameters. The
emergency trigger is triggered at time T=0.018 when generator speed goes over rated rotation speed. The simulation
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measur ement 6s s howan the size ofdhe maiveddasistance of the emergency brakes changes the transferred
output power of the brake system (Fig.5.). Simulation results shoves that the electrical simulation model is correct and can be
used in the total VAWT system model.

Nm, g0

1000

500

300

200

100

L i L L 1
0.025 003 0.035 0.04 0.045

Time, s
Fig.5 Electrical brake system simulation results with simulated input signals

o i L L 1
0 0.005 0.0 0.m5 0.02 0.05

Mechanical emergency brake system simulation model is simulated with emergency trigger at time T = 0.18 when generator is
going in over speed mode. The systemis mechanical closing the brake pads and the torque is achieved after the brake actuator is
at the end position. Simulation results shows the system work at three different mechanical brake work time but the same
maximal toque. The more actuator time is needed the later the maximal torque is achieved what is shown over the simulation
records in the scope(Fig.6.). The simulation results shows that the developed mechanical emergency brake simulation model is
correct and can be used for total VAWT simulation in simulation model.

Nm
1500

1000
500
0

rpm
300

200

100

0.4 13

) 08
Time, s

Fig.6 Mechanical brake system simulation results with simulated input signals

VAWT simulation model is developed and described in many other papers and researches for VAWT system simulation. The
main goal for using developed simulation model is that the simulation model will show more accurate the new developed
emergency braking systems models. Usage of not appropriate VAWT simulation model can give wrong results at the emergency
system model verification what is important to be tested with as accurate as possible as the subsystems can be used for another
wind turbine simulations.

First simulation is done by testing the electrical brake. As electrical brake theoretically can achieve big electrical brake torque but
physically that cannot be more then generator maximal electrical torque. The VAWT sim ulation model is sated up with
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generator maximal torque 1248 Nm and the gearbox ration i = 4.28. The emergency system is triggered in the time T = 5s.

Nm
6000

4000}----
2000

0

rpm
10

U A L
4
Time. s

5
Time. s

10 a5 55

Fig.7 Electrical brake system simulation results integrated in VAWT simulation model
Simulation recorded results shows the system ability to stop the wind turbine with the simulated electrical brake with active

resistance R = 1Y. As the turbine simulated Inertia was 250 kg-m2 then the turbine was stopped in 0.35s. In the time of stopping
the turbine the turbine TSR is decreasing and the Cp is getting lower what makes the aerodynamic torque decrease on the wind

turbine rotor. The braking torque achieved on t he generator is at maxi mal 6gener
shaft that is 5341 Nm (Fig.7.).
Simulation test for the mechanical emergency brake system was performed with the same VAWT simulation model and the
same turbine settings and wind speed simulation. The mechanical brake was triggered at time T= 5s. The Maximal brake system
togue was 10000 Nm and the brake was assembled on the high speed shaft of the wind turbine.
Nm 4 Nm 4
x10 %10
6 : - — — .
4f- :
2t
0
rpm
10 . v
8 .
N IR L) TR L T T R T s .
5t at. oo
: 2. h : toesed
0 H ' 0 i H . . .
0 2 4 6 8 10 43 5 51 _52 53 54 55
Time. s Time, s
Fig.8 Mechanical brake systemsimulation results integrated in VAWT simulation model
Simulation recorded results shows that with this type of mechanical brake system with closing speed 1 s achieved the maximal
torque with in 1s and reduced brake torque on the low speed shaft was 42 800 Nm, what stopped the wind turbine with in 0.2s
(Fig.8) what makes the conclusions for this turbine simulatio
turbine stopped already at time 0.2s and the brake maximal torque was achieved in time 1s. That means the brake maximal
torque can be reduced as minimums for 50%.
Both real VAWT simulation results with emergency brakes showed that the developed new simulation models for the
emergency brakes are accurate anctan be used in other VAWT or HAWT simulation models.
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CONCLUSI ON

Developed MATLAB Simulink models shows that the simulation of the VAWT model with emergency brakes is correct and can
be used in further emergency equipment tests and developments and used for final engineering calculation test. Simulation
model used for emergency system simulation and mathematical test is flexible and easy to use without additional risk to destroy
the equipment or attack to the human health what is the most important point in case of system failure. Simulation model is
higher level testing solution comparing to th e static mathematical calculation. Simulation model gives option to test system in
dynamic and with variable process perturbations and system actions.

REFERENCES:

[1] Hongjia Wang, Ming Yang, Li Niu, Dianguo XuCurrentLoop Bandwidth Expansion Strategy fétermanent Magnet
Synchronous Motor Drive$th IEEE Conference on Industrial Electronics and Applicatio2€i$0

[2] C. Al 1l en, and P. Pill ay, A TMS 3020 AdCe smogtno rf od r ivveecst,oor Ealn
2188 2190,Novenber 1992.

[3] Li Lin, Shigian Wang, Chenchen Zhu, Wenxia Li, Xiangshi Liu and Lang Xuestigation of Active Power Coordination
Control Strategy of Wind Farm Cluster UsiHggrarchical PrinciplelEEE PES ISGT ASIA 2012 1569527631

[4] WisniewskiR., SvenstrupM., Sgndergaard Peders@n Sigge SteinicheC., Certificate for Safe Emergency Shutdown of Win
Turbines American Control Conference (ACONashingtonUSA, June 1719, 2013

[5] Plamen Valentinov Yankov, Alex Van den Bossche, Vencislav Cekov Valc®escesive Resistive Braking Circuit for
Permanent Magnet Wind Turbine Generat@rith International Power Electronics and Motion Control Conference;FHENEC
2010

[6] A. Chertok, D. Hablanian. Development of a Direct Drive Permanent Magnet Generator for Snthll Wkmes, TIAX LLC,
2004.

[7] Mansour Mohseni Mohammad A.S. Masoum Syed Isl&mergency Control of DFIBased Wind Turbines tdleet New
European Grid Code Requiremer@g81-61284220-2/11,2011 IEEE

[8] R.J. M. Fernando D. Bianchi, Hernan De Battista, Windbine Control Systems. Springer, 2007.

[9] N. Chen, J. L. Yu. AActi ve PRowee SystdnBasedion EléctricalrDisediirg gntoimadt i
ElecticPower Net wor ko. Proceedi-b8gme,2008.t he CSEE, Vol . 28,

17 www.ijergs.org

edc t

IV



http://www.ijergs.org/

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu

ISSN 2091-2730

Energy Dissipation By Using Different Slopes Of Ogee Spillway
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Abstractd This study aims to investigate the effects of different slope of ogee spillway surface on dissiggtion. Three ogee
spillway models were prepared with slope of 1:1, 0.85:1, and 0.75:1. 18 test runs were carried out to investigate thsdpatiogy

downstream the three spillway models.
Keywordss Energy Dissipation, hydraulic jump, Froude number, discharge, Spil\@yse,Relative energy loss
1. INTRODUCTION

A spillway is a structure used to provide the controlled release of flows faamaor levee into a downstream area.

Spillway with various shapes has been considered the most hydraulic structures which used in open channel flow. Thiy are wit

used in water flow measurements and control of water surface lespiway is a majopart of a dam, which is built to release floo

)

flow. Depend on the hydraulic conditions of flow and the geologltaracteristics of the dams site spillways can be built in different

types and shapes.

Spillways are invariably provided for all types of darhich may be located either within the body of the dam or at one end of da

entirely away from the dam as an independent structure.

Spillway is safety device in a dam. Many failures of dams have been reported due to inadequate cajpagigper deign of
spillway, especially for earthen and rock fill type of dam which is likely to be destroyed, if overtopped, unlike conceetehitzm

may not fail with slight overtopping for a small period of time.

Today whole world is worried about the watedadts proper management. So India is focusing on wateanagement through

construction of dam. Many Indian dams which are already constructed are not giving full efficiency for which they are constr

m or

ucted

On other hand whileonstructing dam we have face fund related issue. In short we have to construct dam with high efficiency and

low cost. This researcpaper is focusing on reducing downstream scouring at toe by using different slopes of ogee spillway.

2. EXPERIMENTAL MODELS

The models were of width 10 cm, height of 25 cm measured from the crest, and the base is varied according to the shefage i

slope which is equal to 25cm, 21cm, and 19cm for slope 1:1, 0.85:1, and 0.75:1, respectively

These models were made from woarhd well paited by a water proof varnish to prevent wood from changing its volume
absorbing water.
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3. LABORATORY WORK

Al The tests were carried out in the fluid mechanics
University. The laborairy has a flume of 10m long horizontal tilting flume of 0.3m in width and 0.45m in height. The bed o
flume was maintained at a horizontal slope during all of the tests. A centrifugal pump having a rated capacity of 40l/s was
deliver flow to he flume. Measurements of depths water levels were observed by point gages which have the accuracy of
Measurement of watefevel is taken at u/s and d/s side of spillway. The crest of the spillway and the channel bottom were
reference foithe upstream anddownstream point gages, respectively. Upstream water depth was varying between 1.2cm ai
above the crest level. At these watdpths, the minimum and maximum discharges were obtained of 37.72 cm”3/sec/cm and
cm”3/sec/cm oftte 1:1 model, 47.15cm”3/sec/cm and 261.38 cm”3/sec/cm of the 0.85:1 model, 55.24 cm”3/sec/cm and 2
cm”3/sec/cm of the 0.75:1 model respectiveBpillway models were placed within the flume.6 test run were carried out on ¢

spillway model.

In all test runs on three models follow the same laboratory procedure, which is summarized as follows:
- Operating the flume pump.

- Adjusting the control valve to obtain the required flow depth.

- Measuring the upstream water depth.

- Measuring the downstreamater depth.

Fig.1 flow over ogee spillway
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4. RESULT AND ANALYSIS

Eighteen tests runs were carried out on the three spillway models of different slope surfacesnkonmepth ratio relativeenergy
loss is 67%, 65.03%, 67.20% for slope 1:1, 0.85:1, 0.75:1 respectively. For maximum depth ratio relative energy 10%s, i887.17
%, 85.20% for slope 1:1, 0.85:1, 0.75:1 respectively.

Variation of relative energy loss with depth ratio

o0
-
50 rr,.g::ﬂ—';:‘"‘
70 =
60
(AE/ED)*100 (%) s
0 —— 0101
10 —- 05851
- 0.75:1

FA

10
0 . . . . .

h/Hd

CONCLUSION

In the entire tests, ghflow over the ogee spillway was of high kinetic energy of the flow causes high valeegtbfof jump and

height of jump to developed at downstream the spillway. As the slope of the spillway surface is milder as the valubbjulemgt
20 www.ijergs.org
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and heighbf jump are reduced. . In tests runs, the values of relative energy loss varied between 67% and 87.17% , 65.08% at

and 67.20 % and 85.20%, for spillway models with slopes 1:1, 0.85:1, and 0.75:1, respectively.
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A Monopole Antenna with U-Shaped Slots for Wireless Applications
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Abstracti Antennas are alarmingly becoming a bridge between invisible Electromagnetic frequencies and visible electronic
I't is a means to achieve communication in today®&és Erwhich
opemtes in WLAN, WiMax and UWB frequencies. The antenna has tvehaped slots embedded in the circular patch and feed

padge
Li k

ine

fed with coplanar waveguide. The modeling equations are elaborated with circuit analysis for the antenna. It has desirable ¢

featureganging from 3.56 dBi to 5.6 dBi with good radiation efficiency.
Keyword$

Circular patch, Wshaped slots, coplanar feed, equivalent circuit, Modeling equations, impedance bandwidth, current distributio

INTRODUCTION

IEEE 802.11 standards for WLAN csist of 2.4 GHz (2#42.484 GHz), 5.2 GHz (5.1%.35 GHz), and 5.8 GHz (5.725
5.825 GHz) frequency bands and IEEE 802.16 standards for WiMaX consist-269.%5Hz, 3.468.69 GHz and 5.25.85 GHz
[2][9]. Also, there is an increasing demand for Ultra widand applications which covers 3.1 to 10.6 GHz. In order to achieve
these frequency bands in one device, the following antenna is designed with monopole characteristics. Recently, priated
antennas have become prominent for WLAN and WiMAX aggpions due to its low cost, process simplicity, good performance
portability nature[5]. This paper provides detailed antenna dimensions and modeling of it in HFSS software. The citgsigailsan
elaborated with equations governing it.

In[1], a monopole antenna with two curved stripes connected to feed point was proposed for WLAN USB dongle app
which did not cover UWB range. A miniature triple band monopole was designed in [2] but the gains achieved were le
required. Many other dams of triple band antennas are either complex in structure with protruding parts or large in size, whic
their availabilities for practical applications. In paper[4], a mechanical conical monopole antenna was designed opetsbid i
and Ku bandBut it hardly makes the device portable for ready use in the communication field where space is an essential
Hence, there is a need for small portable antenna which can be easily installed in the mobile phones or network cards.

In this design,the monopole antenna covers WLAN, WiMax and some UWB ranges with acceptable gains and
impedance bandwidth. The slots are designed to operate at particular resonating frequeasieslatively low VSWR and efficient

radiation efficiency.

23 www.ijergs.org
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. ANTENNA DESIGN AND APPLICATION BANDS
The prototype structure of the antenna designed here consists of a-sliapédl slots embedded in the circular patch a
feedline fed through a coplanar waveguide (CPW) transmission line, which is in turn connectazhiial cable through a standar
50q SMA connector. The a®wmtséennauirabtiesiFRded ubist aat gdvdhlass i
tangent tani=0.02 and thickness of h=%whBe thmuirculalpateh isofoptimadd
radius of 12 mm. A 50 ohm CPW transmission line of a signal strip width of 3.8mm with a gap distance of 0.3mm betwégn
and the coplanar ground plane is used for feeding the antenna. The Coplanar feedésetbivsiorder to reduce surface waves[2
The feedline of coplanar feed acts as signal conductor while the ground planes situated at either side on the feedigteraatg a
planes.

Fig.1. Design of monopole antenna with oneshhped slot at thercular patch and other in the feedline.

The antenna is devised for the application in various WLAN (fror22184 GHz, 5.1%.35GHz), WiMax (from 2.52.69
GHz, 3.33.8 GHz) and UWB (from 3.361.67 GHz) bands.

Table |
Parameter Unit (mm)
Length ofpatch Uslot 32
Thickness of the slot 0.7
Length of the feedline dlot 17.3
Radius of the circular patch 12
Ground plane dimension 34x22.2
Substrate dimension 48x65
Signal strip width 3.8

Table.1 Dimensions of the proposed antenna

24 www.ijergs.org
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Il DESIGN METHODOLOGY AND PARAMETER ANALYSIS
In order to interpret the principle of the slot technique, the antenna is analyzed with equivalent circuit model. Rgl# g
equivalent circuit of the antenna in Fig.1. Zslotl, Zslot2 and Zant expresses the eduiwaledance of the inverted-s$haped
slotline at the circular patch, the-dlhaped slotline at the feedline and the circular patch respectively. It is supposed that the re
frequencies of the patch and feedline slotline are, respectively, f1 aniccéh be concluded that the circuit is shorted when f=f1

f2, since the two pieces of shorted slotlines are of the length$ &f  a&/2y tespectively.

Z0

Source Zslot 1 % Zslot 2 % Zant |:|

Fig.2. Equivalent circuit model of the antenna with tweshhaped slots expressed in timpedance form.

The Zo represents the characteristic impedance of the equivalent circuit. For resonating frefgaéri®y Ghz, the length of
the slot of the patch isslot;=32 mm and for resonating frequencig=7.5 Ghz, the length of the slot of the feedliné sot,=17.3
mm. The slot lengths are evaluated using the following formula;

Lao=C/[2fo{ &+1)}2].

The effecti vies pelrimgh tr bepausde ¢he fsingingHields ardlind peripheiryhe patch are not confined
in the dielectric substrate but spread in the air. FGAFRs u b s=t.4 andh=l 6mnt)
Qf a.460) /7 2 0){/a(2B (1 +( 10hQwWHoL7n }; therefore,
The width of the patch is evaluated by the formula, W= QJ[2f ¢1§}/2].
For f= 3.8 Ghz; W= 24mm (Diameter of the circular patch). The other parameter, effective length is evaluated in the antg
understand the actual length extension of the antenna. The effective length is increased due to fringing effectialieid aalc
Le L+ 20 L = @Lfdr &somating frequencyf =4.5 Ghz , thereforee=75 mm.

V. RESULTS AND DISCUSSION

The antenna is designed and simulated with the he=8Si a high performance full wave EM field simulator. The results &

W W u

ve

sona

or

enna |

re

optimized in HFSS and the frequency of operation , antenna gain and other antenna parameters are obtained. Fig.3edescribe

simulated return loss against the frequency for the protatgtenna.
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Fig.3 Reflection coefficient plot showing good impedance bandwidth of 1160 MHz at 1.6 to 2.76 Ghz and 1987 MHz at 3.366 t@5.353 Gh

U-shaped slot needs to be etched efficiently in order to obtain proper operating frequenogsult shows wide bandwidth

response. The lower band of the proposed antenna has an impedance bandwidth of 1160-MHz Gh8) and higher band has BW
of 1987 MHz (3.3665.353 Ghz) covering WLAN, WiMax and UWB bands
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Fig.4. VSWR plot showingroltage standing wave ratio less than 2dB (ldeally VSWR<=1).

ah(riTotal)

Fig.5. 3-D radiation plot for designed monopole antenna showing good omnidirectional radiation.
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rho
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Fig.6 Peak Gain curve showing maximum gain at 9.2 GHz, whereas gain at WLAN band is abd&i 208 at WiMax it is near to 1.06 dBi.

The gain increases with frequency and is maximum at 9.2 Ghz. Achievable gain at BWAn&Ns about 2.05 dBi and a
WiMax its 1.06 dBi. The proposed antenna has a larger gain in the higher bands because hgaintena function of its electrical
dimensions relative to the wavelength of interest, current/field distribution and radiation pattern[13].
V. CONCLUSION
Good antenna radiation performance of operating frequencies across the WLAN, WiMaX & UWB bamdigaared. By

wuwu

embedding two Ushaped slots, efficient impedance bandwidth is achieved with gain ranging from 1.06 dBi to 5.32 dBi. Also, prope

E-plane radiation is observed at desired frequencies giving the omnidirectional radiation nature for theenzoriepoé.

VI. FUTURE SCOPE
It can be further modified for achieving higher frequencies by increasing slot structures. Also, necessary filter n@&ch

inserted in the design in order to eliminate unnecessary frequency.
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Abstractd The Lean manufacturing process refers to wipe out or minimize the seven deadly wastes by keeping the produc
maximized. It is a management tool for making a schematic production process with the lean initiatives through the rdedyde
information and investigation led furthelt is a procedure for planninthe enhancements suggestadiuding the costputline,
processmprovements and so ofiihe target of this study is to create a value stream map for an automobile companyibfatitns
solutions. This specific tool allows the organization to focus upon their current lead time, stock levels and cyclefitichesittthe
ratio of value added process to the total lead time of the product line being investigated. The initial stepeisite geurrent state
map to analyze the production flow and to evaluate t &city
of machine. The essential objective is to eliminate the wastes by first identifying the ones whimthadid any value for the final
product in the production.

tion fl
do

Keywordss Leanmanufacturing, value stream map, production cost, PPIC, seven deadly wastes, productivity, inventory control,

process mapping.

I NTRODUCTI ON

Lean manuf act utra haglwia silht par ocdourcet @ potnd fmean Or.g alTahenméa hohad i u mi
conti nualplryo diunbdyri emsiastxey mum theleicoatoip@ns ad fnoobnjse ¢ tTuhsee 0 mesr wiat

absolutguamgqdagi vyl aevdi n | esserprtdfniet. a bFloa ped ¢ @ ggu o sheeh e ¢
t o mi nihvwed sziee s pr ad ulchtei osneven wastes taugehgdPbyl obephgaar
ovpr oceissv eamge foe wa istd rrga nsnpdo[rit]aPamm of | ean manufacturing
parts, processes aard dompporniecng di2npshtieechdu |l 6 fy wvdlsee ved al l
manuf acatndr iandgd only those which i mpcouédtbe wabkugnefl tbe
t hat the staff camdfdedusopenlay i onsfTheEi shibuBlbme dnudi Beisg
di scigpd imeldli axsianprdceystem which is today cal/l s 0

ed a
[ BThe deval spgsed ematbat happgr odiunctbhevtiieye mtl 9Tb5 odrmd 1970

A stream map can be used to documenthercurrent production lead time, inventory levels and cycle times in order to create a
of an ideal value flow between the various departments and pro¢édsésLean 3P (production, preparation, process) method W
designa new endoscopy unit,hich shows that 3P is an effective tool on developing the designs as per requirements of m
stakeholders. The accuracy and efficiency process system can be improved at same time, by ensure lean[ploduktimian
system works effectively in mtihational organization and to identify factors hindering small and medium enterprises (SME)
implementing Kanban6]. A lean route map is implementing in organization for lean manufacturing sylgtemA green
Manufacturing can be applied in all maacfuring sectors that minimize waste & pollution and ultimately enable the econ
progress and contribute in conserving the resou@eshe multidimensional concept, unavailability benchmark and uncertain
which arises from the human judgments fbe measurement of degree of leanness, is discuss¢d].bVhe objective of lean
manufacturing is to manufacture a product exactly what the customer wants, it can be achieved by minimizirgahleremded
activities inproduction [10].

ision
as
ultiple

from

Dmic
ty,

Thekeypringpl e of Lean is misspend f mu diaefficiendy @1].Orgatizatiohsyshonldjidentify thel e r

waste from customer point of view and then regulate how to eliminate it. These waste increasing the product costs amdjastds
a zero value to manufacturing procd$2]. The Process improvement is exact way for improvements of results asgamyzation
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An accurate inspection is required of work flows from one person or workstation to the next corresponding person opmor
From a lean aspect, the first thing to create a value stream map following the indirect pathway of matter through thE3hrocess

PROBLEM IDENTIFICATION

The production management teafrmanufacturing firms focusing onvalueadded activities to enhee their businesgroductivity.

Amdst udy it has been observed that they neglect t he <ablgn|i

statistical effect on production cost kyacuatingthe seven wastes through lean maatufang. The mapping with all valugdded
activites can help in focusing on every root causean ornrgoing processThis paper focused on the application of Led
manufacturing irprocess engineering a@lobal Production SystenGPS department for produtivity improvement.

OBJECTIVES

The fundamental objective of the present work is to research the current situation of wastes elimination in the manfifisectunthg
its vital roleto reduce the production co#tis required tacreate a value stream man terms of value and non value activities, cyc
time, marketing, PPIC (Product Planning & Inventory Control), manpower requirenqanishase process flow and othe
departments. The ultimate target is to improve productivity by lean manufacturing.

METHODOLOGY

Lean manufacturing is a philosophy to shorten the time line between customer requdstfillameht by eliminaing the wastes

(Figure 1); thesecan be achieved by mapping the value and non value activities process apping at different sgges in the
production department for AV1370 with all the processhiewn in Figure 2According to the customer requiremertte activities
which are generally adding valaee forging, rolling, quenchingnd whichdo not adds valigeare transportatin inspection, rotion

aredepicted ina stream mapHRigure 3) for part VSM_SPCL_M14X9.

BUSINESS AS USUAL

CUSTOMER

PRODUCT

ORDER SHIPMENT

LEAN MANUFACTURING

CUSTOMER

PRODUCT

ORDER SHIPMENT

Figurel: Reducing time by introducing lean manufacturing
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q i Transport ?
0.7 +0.058 Sec W
(Lday) RM ) kNI
Pracessing 12 days 12 days
Forging TSrEi(rig Punching Rolling A Quenching A Inspection A Packing A Shipment
2.5
ﬂ RMIT .. 2.40 28K 15K PCs AT. 667 AT, 152 A.T. 360 A.T. 060 A.T. 004
1/2 Sec PCs PCs 1 day Sec Sec Sec Sec Sec
day | APit 7 days 4 days AP T2 AP 2 m | aveiz m | aei2 m | apis
AwcC i1 Acie AwCi 1 Awcio AwcCi 0 o1 Awcio
lI> AAT 1660 More AA.T 11320 AAT 11320 01 | AaTi1320 01 | AATi1320 dayd AT 1320
Auti.i 25% Inventory Auti. i 80% AUti. T 50% days] Auti.i 100% |days| Auti.i 100% Auti. i 100%
AEff. i 100% AEff. 1100% AEF. 1 100% FEff. 1 100% JEff. i 100% FEff. 1 100%
D.T.i175% AD.T.i120% 2O.T.150% D.T.10% D.T.10% M.T.10%
/Rej. 0.01% ARej. 0.10% ARej. 0% Rej. 0% Rej. 0% Rej. 0%
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min min
1512 Sec
0.928 Sec
+4L‘11'5 days ’—H davs 1728 |,4 days o [ 1days 12 days L2 days 1 days 1 days 1da + 315 days
2.40 sec sec sec 6.67 sec 157;8 1.52 sec 3.60 sec 0.60 sec 0.04 sec 57.39
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MARKETING PROCESS FLOW

Marketing procesalludes the strategies or procedures that@eated to ensure the customer has a positive and noteworthy
experience when buying or utilizing the product or serviéemarketing process flow is as shown in Figure 4 withsitleeduling

and planning as per customer requirements

Schedule Divided into
Weekly and daily supply

h

All Customers
Schedule

2 months tentative
1 month confirm

Schedule received

g by 28t day of each

Month (evening)

Working on Schedule

Y

and Last Month
Dispatch (29-30%)

Final Schedule
Given to SIG and
Upload in SAP
1#*dav of month

h

Adding last month Undelivered
Schedule after Approval from Customer

0.002 Sec /Piece
(Total 1 day)

0.004 Sec /Piece
(Total 2 days)

0.002 Sec /Piece
(Total 1 day)

Figure4: Markehg processldw including scheduling and planning

PRODUCT PLANNING AND INVENTORY CONTROL

This procedure (Figure 5) indicates how the product planning flows aldthginventory control process by keeping in mind
minimize the inventory cost and expand the use of assets, material and procedure.

Exportand Download of Merging of Adding Safety Stock. in process
Schedule received # marketing — Schedules (Export, —» Bejection Scrap in Schedules
schedule from SAP Mkt)
v
Production Order Forging & MRP run in Uploading Final
generated andreleased [ Producticl:n Planand |4 SAP #— Schedule in SAP
to concerned Dept. BMrequirement

¥
REMmonthly and weekly
requirement send to
purchase

0.008 Seconds / Piece (Total 5 days for all products)

Figure5: Flow of Product Planning &Inventory Control

32 www.ijergs.org

W W u



http://www.ijergs.org/

ISSN 2091-2730

W W u

PURCHASE PROCESS FLOW
The method starpsewetihi aai desnawhli olf coul d be for a physijal
the requirements of raw materials from PPIC and | Btew| &s
demonst ngtueck i6n F
Receiving of Raw Selection of Price and delivery PO and monthly
Material requirement [ | Suppliers as per ® schedule negotiate * & weekly
from PPIC EMrequirement schedule
LC documents Letter of Credit Final Purchase Delivery
submitted with [* (LC) & Statnary  [% Agreement signed by » Schedule sent to
Bank Documents made both sides Supplier through
L mail
Confirm to Supplier .| Follow up of
regarding LC | delivery schedule
opened and consignment
0.069 Seconds / Piece (Total 10 davs)
Figur®6ocess flow of Purchasing Depart me
MARKETI NG AND PPI C PURCHASE
I'n thai seatdbtcomput edv apreiacupsi wictei eosf sucRM, Mar Ra MK WMa tPePrLi Caclh|a(s ¢

i nvodweidl lustrated

in Table 1.

Tabl elleadalt ¢ uleat ifoonr pReurr &phi aciedet iCn g RM
Lead
- Total Total Total Wt_ Seconds Product Time
Activity Days Hours | Seconds UoM MT / Wt (Kg) | (Seconds)
y Nov 10 | Wt(Kg) 9 or P
Marketing 4 92| 331200| Sale Wt 608.100 0.54| 0.0141 0.008
PPIC 5 115| 414000| Final Deposit 771.011 0.54| 0.0141 0.008
RM Purchase 10 230 | 828000| RM Purchase 974.163 0.85| 0.0141 0.012
Supplier (RM) 28| 644 | 2318400 RMBaCh Process at | 425 00| 488| 0.0141]  0.069
Supplier End
Transportation Supplier to RM
(RM Supplier) 1 23 82800 Processing Vendor 16.000 5.18| 0.0141 0.073
RM Processing Vendo 3 69| 248400| RM Processing 5000 49.68| 0.0141 0.700
(Optiontl) (Annealing + Drawn)
RM Processing Vendo 05| 115 41400 "M Processing 5.000 8.28| 0.0141 0.117
(Optiontll) (Drawn)
Transportation .
(RM Processing 05| 11.5| 41400 RMProcessingVendo 1454/  414| 00141]  0.058
to Factory
Vendor)
Transportation
(Factory to 1 23 82800| Factory to Warehouse 4.000 20.70| 0.0141 0.292
Warehouse)
Transportation Warehouse to
(Warehouse to 1 23 82800 4.000 20.70| 0.0141 0.292
Customer
Customer)
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RESULTS

In this sectionthe summary sheet of SPCL_M14X 1.5X 9.5 SOFT NCRPT 6589 is exhibited (Table 2) in which different activities
are recorded with various departments. Amid study, the present value is noted down and target esteem which is to deeddsomplis
composedFigure 7). The Target value is reduced as compared to present value. The most noteworthy decrease in target value ca
seen in inventory days for computer numerical control (CNC) machine i.e. from 7 days to 1day which at last, profitaden pn
delivery ofthe product. The production was increased along with the decrease in waiting time which is basically an elimination of o
of the seven kinds of wastes. The production is increased along with the decrease in waiting time which is essentialigtan efi
one of the seven kinds of wastes. The cost benefit analysis is carried out and number of resources is seen accorireg)tosite p
The contribution of single project with total time is carried out. The total cost benefit is most extreme (B6025) for
manufacturing processes which are increasing the value to the product such as forging, punching, quenching, chrome sdating ar
forth (Figure 8) The base money saving advantage is accomplished by marketing department which is around ORRThé,
benefit is seen for all the undersigned projects whether it will increase production or decrease cycle time, waitingStimevetall
value stream mapping is done which clearly depicts all the szlded and nemalue added activities alongth the individual cycle
times so that benefits and maximum utilization of resources can be accomplished.

20 T 5

T
B Fresent value

181~ [ Target value 17.28 7

Number of Days

1 2 3 4 5
Reduction in Reduce inventory Decrease cycle Reduce inventory Decrease cycle tim
change over days ( CNC) time ( Punching) days (Punching) (Chromium Plating)

Figure7 Present & Target valuemmparisorwith different project activities

Cost Benefit(RS)

87,624
150,858

11,107

B Eeduce Marketmg Time
u Reduce PPIC Time
F.educe Purchase Time
B Eeduce BM Procurement Time

= Manufacturing Processes

Figure8: Comparisomdi 6f eCest bepafitmenwist oft et
Tabl e 2: Project Summary sheet including the blen
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. |Customer ’ Preszat Project = Na. of %% of Teaal
Sr. Na. P, Department T Target |Benefit Cost Benefit Responsibility |
P Criticaliey [T R i Time [ Poon Resources _|Time
1 g Reductionof Down Time  |Forainz - 2D4B Project |75% 3%  |Increase Production lwesks |Forsme ] 0%
2 o Reduction m Change Over |Foeginz - 2D4B IKAIZEN 4 2 Szving of Set Up Hours 2weeks |Forzmg *- 0%
3 3 Dacrezse Set Up Tame Forginz - 2D4B Project |220 130 [Morz Production Hours 2wesks [ForzmgandD&D |6 0%
4 g Decrease Cyole Time Veador (CNC) Project 1723 11 Incrzass Prodction Iweeks |[D&D and SCM 3 0%
8 Reduce Inventory Days Veador {CNC) KAIZEN|T 1 On-time Delivery Iweeks |D&D and SCM ‘ 2%
] g Dacrease Cyole Time Vendor (Punching) Project |3 6 Incrzase Prodction lweeks |D&Dand SCM 3 0%
7 3 Reduce lnventory Days Vendor (Punching) KAIZEN |4 1 On-time Delvery Iweeks [D&D and SCM » %
8 9 Reductionm Chanze Over |Secondary-MIR 1S (KAIFEN |40 20 Saving of Set Up Hours L185.035 Iwesks |Secondary i 20%
9 3 Decrease Set Up Time Secondary - MIR 13 Project 120 &0 More Production Hours Iweeks [SecondaryandD&D 16 Ko
1o 3 Dacrease Cvele Time Secondary - MIR 13 {Project |6.67 4 Increasz Production Iweeks |Seconday |4 0%
11 3 Decrease Cycle Tme ;'.C:d::e Plasioe) Project |1723 13 Increass Production lweeks [D&Dand SCM ;3 0%
12 3 Increase Batch Sae Quenchmg KAIZEN | 7000 20030  [Decrease Waitinz Tame Iwesks |Heat Treatment 3 %
{5 3 Decrease Cycle Tmme Final Inspection (KAIZEN|3§ 15 Incrzase Production Iwesks |Fana Inspection {1 10%
1 § Increase Batch S Final Inspection {KAIZEN | 5000 2000  |Decrease Waiting Time Iweeks |Faaf Inspection {1 1%
13 3 Increase Batch Sz Paciinz IKAIZEN |50 20000 |Decrease Waitinz Teme Iweeks |Pacling Section 1 %
1§ 3 Reduce Marketne Tene Mardetins Project |3Davs |2 davs |Decrease Waitinz Teme 11107 |2 weeks [Marketng 3 0%
17 3 Reduce PPIC Time PPIC Project |4 Days 1days |Decrezse Waibnz Tame 87624 [Iwesks |PPIC 2 W%
18 3 Feduce Parchase Tmee Purchass {Project |3 days ddavs |Decrease Waihns Tmme 130858 |2 wesks |Purchase 2 0%
12 3 Reduce M Procurement Timi Purchase Project |33days |13 days |Decrease Waitinz Tame 083 246 |Iwesks |Purchase {2 20%
Total Beaefit 2.420.860 ‘

CONCLUSION

Principle reason for thigaper is to create a value stream maprandgnize the contribution of waste irspecific undertaking which
is influencing the lead timeAfter aspecific assessmefitable 3), the production is increased due to decrease in downtime (forg
and decrease in cycle time (punching and chrome plating). The decrease in waiting tirhe af@mufacturing operations is achieve
with increase in batch size. The target vakigliminished when compared with presgatue in inventory days for CNC machine
which benefitted otime delivery of the product (Figure 7)h& total cost benefit IlNR 1,186,025 for manufacturing processes.
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Abstract: Financial inclusion is defined as an activity of facilitating banking as well as financial services to the low income
people and people from most vulnerable group in the society. The successful achievement of financial inclusidorwivyéhe
most effective and transparent financial services. In India, government has taken several initiatives to foster fidasidal i
Financial Institutions like banks has shown an immense increase in its extent to provide their bankirgyteahécpeople from the

grouj

unreached and excluded sections in the society. But World Bank Global Findex Database 2014 has highlighted that, indhdia 219

adults are unbanked and only 53% of adult population possess financial services from a formal fisditeieons. This paper
identifies that financial literacy, high cost, technology, trust, income level, distance and inappropriate productsaatershindt
determine the financial inclusion in rural areas. This study discusses about the vaieasiverdelivery channels used to reach th
rural people and a conceptual model is developed to find out the factors that drives the financial inclusion.

Keywords: Banking Services, Financial Inclusion, Factors, Rural People, Innovative Delivery Channels

1. Introduction

In India Dr. K.C. Chakrabarty, Deputy Governor of Reserve bank of India in October 2011 defined financial inclusiag
process of providing access to the financial services and products for the most vulnerable groups such as plespladoone and
weaker sections in the society at a very low affordable cost in a proper and transparent way by the recognized ins
participants. He also defines the basic necessities and expectations of the excluded members of the finansiatisystesafety and
security of deposits, less transaction costs, less paper work, recurring deposits, easy access of credits, remitthedes fionoe
and expenditures. According to the global snapshot report 2014, India has a very low adnassitd products or services and th
level of informal borrowing between members of family, friends and employees are quite high, whereas the formal ¢
inadequate when compared to other countries in the study. According to World Bank GlobalFatalexse 2014, from figurel it
can be seen that India has 21% of adults are unbanked and the adults who possess financial services from the formag
institution were only 53%. Leyshon and Thrift (1995) has stated that financial exclusion is rmthagluding low income & poor
people to get an access of financial products and services from the traditional financial institutions.
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Figure 1: Unbanked adult percentage and account penetration in India

FIGURE B1.3.1

Share Of the world's unbanked adults Account penetration in China and India by individual characteristics, 2011 and 2014

Adults with an account (%)

in China, India, and Indonesia . 2m 2014
Adults without an account (%), 2014

Mala
Femala

india 21 Poorest 40%
Richest 0%

Ages 15-24
Apge 25+

Rural

Rest of
the world

China 12

India Al aduits

Mala
Femala

Indonesia 6 Pocrest 40%
Richest E0%

Ages 15-24
Ape 25+

Rural

Souvca: Global Findax databasa.

Source: Giotal Fndex datzhase.

Source: Global Findex Report

1. Objectives

1. To analyze various factors that determines financial inclusion in rural areas.
2. To study the various innovative delivery channels used to reach out rural areas.
3. To develop a conceptual model to find out the factors that drives financial inclusion.

2.1.Factors Determining Financial Inclusion in Rural Areas
Global Findex Report 2014 has analyzed the self reported barriers for accessing account in financial institutionsstedybatew:

Religious reasons

Lack of trust

Cannot get an account

Lack ofnecessary documentation
Distance of financial institutions
Expensive accounts

Family members already has an account
Do not need an account

Not enough money

=A =f =4 =4 =4 -4 -4 -4 A

From figure 3 as per the report it was analyzed that 59% of adults were identified without art andatie most common reason i
lack of money. PriyaNaik (2013) states that the ecosystem of financial system consists of many participants namelyriengo
Banks, Microfinance institutions, nonbanking financial institutions, Nongovernmental ora@miss (NGOs) and Technology
Venders. Financial Inclusion has to be viewed through the lens of two side barriers namely supply side barriers anddden
barriers. Supply side barriers are inappropriate products, Complicated Processes, Insufficieran@eaccess. The demand sid
barriers are financial literacy, SodicCultural Factors and Unfriendly interface.

Varun Kesavan(2015) analyzed the factors that are affecting access to financial services they are Psychological an
barriers, Legaldentity, income level, terms and conditions, procedural formalities, Limited literacy, place of living, social se
payments, Occupation types and product attractiveness. Dr. Anurag B. Singh, Priyanka Tandon(2012) listed that Geh@gaiss
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idertity, limited literacy, place of living, bank charges, income and occupation are the factors that affect the accesdalo financ

services. Indira lyer(2014) analyzed that the policy and infrastructure are supply side barriers whereas financial, taysabiitk
of knowledge distance are said to be the demand side factors that determines the use of financial services.

Figure 3: Self Reported barriers to use of an account at a financial institution

Self-reported barriers to use of an account at a financial institution
Adults without an account reporting barrier as a reason for not having one (%), 2014

Religious reasons - Citad as only reason

Cited with other reason
Lagk of trust o ¥ -

Cannot get an acoount

Lack of necessary
documentation

Financial institutions
too far away

Accounts 100 expensive

Family membar already
has an account

Do not nead an account

Not enough money

4] 10 20 30 10 50 60

Noter: Anspondents could choose more than pne reason

Source! Global Findex database

Source: Global Findex Database

Sylvia M. Wambuaa, #elyne Datche(2013) analysed that perceived risk, Trust, User friendliness and Anti M

oney

Laundering(AML) Requirements are the innovative factors the affects the financial inclusion in banking industry. Mwangj Isaa
Wachira & Evelyne N. Kihiu (2012) haddhlighted that obtaining financial services is not only dependent on financial literacy of

rural people but also certain factors has to be considered such as distance of the bank branches, income level ofdpke rufal p
households size, age, gender ritah status and the education level. D.T. Pai (2010) identified the primary barriers in expanding

financial services are Distance from bank, High charges and penalties, perception of financial services are compliBatéd, dnd
not prefer low income gople. Later, he identified the demand and supply side barriers of financial inclusion. The supply side &
are unbankable, deposit/loan account is too small, distance, high transaction cost, Inability to evaluate and maitdaircgelsls,f

arrier

poor infrastructure, lack of banking habits and culture. The demand side barriers are high cost transactions, lack of avsslesess, ha

related to documentation, easy access of timely doorstep service from money lenders or internal resources.

Deepika Gupta (2Ib) divided the barriers for implementing financial inclusion into three different types which are |
below

sted

1) Human Barriers: Financial status, absence of legal identification proof, high transaction cost and level of financi

literacy among rural peogl
2) Institutional Barriers: Absence of coordination between Government of India (GOI) and Reserve Bank of India

(RBI)

inadequate production for bank clients, Scarcity in grasping customer requirements, insufficient regulatory framewol

and inadequate qusfiin services.

3) Infrastructural Barriers: Inadequate Information and Communication Technology (ICT) Services for making banking

transactions, position, distance from bank branches and inadequate inducements to Business Correspondents (B

Cs).

Angella FaithLapukeni(2015) analysed that on the supply side by using powerful analytical tools with more data rich

services can help them to get a risk free access which in turn fits the needs of the customers.
Minaxi Rani(2015) developed a conceptual framework nalyze the impact of financial inclusion by investigating th
availability of banking and financial services in rural areas. The author stated out that financial illiteracy, lack éssiatveut the

product, failure in reaching the poor, various redatet, financial literacy, income level, trust and non availability of bank branches
in rural areas are challenges of financial inclusion faced by banks. Isaac Munyao Muasya and Francis Kerongo (2015} reveal
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financial services have been inaccessibtettfie rural people mainly due to the distance from the banks and lack of awareness
financial products and services.

Karen Ellis, Alberto Lemma and Ju&ablo Rud (2010), has investigated on investment made by the household rural p

abou

eople

They suggested that formal financial services encourage rural customers to invest their money in a secured or potentiddly profita

manner. Mustafa K. Mujeri (2015) stated that even though financial institutions are licensed by the government, mang beese

hol

quasii formal and informal channels to meet their financial services because existing finance, credit and payment systemnis do

serve well for the rural poor. This reduces the opportunity for the rural households to get financial services aladnleatiost.
Madalitso Mandiwa (2014) analyzed that the use of financial products is especially low in rural areas. The author thtatiedloof
funds and lack of understanding the financial products are the two main barriers for the rural house@loolelsstfinancial services in
the banking industry.

2.2. Innovative Delivery Channels to reach out Rural Areas

In January 2006 Reserve Bank of India (RBI) has recommended commercial banks to engage Business Corresponde

Business Facilitators to act agermediaries in order to provide doorstep financial services for the people from the rural area
Business Correspondents open bank accounts for the illiterate rural customers by using biometrics which makes thenenatau
ensure security ofransactions and increases the trust level about the banking system. Reserve Bank of India (RBI)
commercial banks to utilize services for offering financial services to the rural people from the below listed orgaaizijposps.

1. Microfinancelnstitutions
2. NonGovernmental Organizations
3. Self Help Groups

5. The
5t0
enabl

Naveen Kolloju(2014) reveals Business Correspondent Model has directed towards strengthening and deepening

association between financial institutions and unbanked rural people. S.DhanalaRshinSenthilvelmurugan(2015) analyze

)

various delivery model suitable for unbanked low income rural people. The effective delivery models for unbanked areamare op

banking outlets, Business Correspondent model, bank led model, Kisan Credit C@relse&al purpose credit cards, SelHelp
Group and Bank Linkage program for financial inclusion. Arup Mukherjee & Sabyasachi Chakraborty(2012) examined that
institutions namely Regional Rural Banks(RRB), Sélelp Groups(SHGs), Cooperative Banksjnt liability groups and nen
banking finance companies plays an important role in promoting financial inclusion.

role

Shwetambara Sairam(2014), reviewed various cost effective delivery models followed by the banks across the whale wo

in order to provideprofitable financial services for the rural customers. Business Correspondents (BCs) provides branchless
to the rural customers from the unbanked areas. Microfinance Institutions, Non Governmental Organizations (NGOs), (M
other Civil Sociey Organizations (CSOs) play the role as mediators between the banks and the rural people for facilitating f
services. Business Correspondent (BCs)/Business Facilitators(BFs) acts as an agents of the banks to provide doorswibask
for the rural people.

2. Conceptual Framework Determining the Factors that Drives Financial Inclusion
3.1 Demand Side Factors of Financial Inclusion
3.1.1. Irregular Income

Very low income and inconsistent flow of cash for the poor people are considered as a dewmméhctors of financial
inclusion (Barclays, 2014). Savita Shankar (2013) stated that financial capability is an important factor in a view gfignc|
complexity of financial products. Carmen Hoyo Martinez, Ximena Pena Hidalgo and David Tue&a é2@lysed that variability of
income is an important factor for the self exclusion of people from the rural areas. Aleksa Nenadovic and Pavle Goljcir
analyzed that irregular income of the poor people is a main cause for financial exclusigpederfrom the most vulnerable group
in the society not only have low income but also they get an irregular income and various uncertainties in cash floO{EATF,
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3.1.2. Lack of Trust

Savita Shankar (2013) reveals that negative experiences ativeegerception of financial institutions makes the rur|
people to get mistrust of banks and which in turn leads to self exclusion from the formal financial institutions. Lagtkbeftira
unbanked rural people on the formal financial institutiorhis ain barrier of financial inclusion (Global Findex Database, 201
Disparities in financial inclusion has caused due to the lack of trust among the rural people in the banking systemefiieliartd
Arpitha Bykere, 2015). Improper supervisory mauken in financial institutions led to the loss of customer trust (Shilpa Aggar
and Leora Klapper, 2013).

3.1.3. Literacy Level

Financial isolation of the rural people often results in lack of understanding, which in turn makes them to distancedhe
from the formal financial institutions. Even though banks have some suitable financial products for the poor peoplaeidacto t
of knowledge and literacy level makes them an incorrect understanding of the products and hence opposed to useldyem
2014). Savita Shankar (2013) states that financial literacy is said to be one of the demand side factor which is apricahéiti
first time users to access financial services. When financial Literacy was successfully delivered it creataadafdr financial
services from the formal financial institutions which led to financial inclusion (Khadija Ali, Umer Khalid and Zahra KIgdIR),
Lower the level of financial inclusion is highly associated with lower the level of financial litetde@D, 2008).

3.1.4. High Cost

An obstacles of financial inclusion from the demand driven factors are high transportation and opportunity cost for t
people to bank with formal financial institutions (Barclays, 2014). Gadamsetty Sai Arun(20a8)zed that people who lives in
underdeveloped areas find it very difficult to reach nearest bank due to transportation cost and they lost their ons ttayeaekye
the bank. Transaction cost is the barrier for the low income group household sinegetieore resource constrained (Amy Jens
Mowl and Camille Boudot, 2015). Low income group households either spends more time in travelling to the bank or spe
transaction cost for accessing financial services from the banks (Terri Friedline, 2016)

3.1.5. Technology

K.C.Chakrabarty (2012) stated out that the as the banking and payment space become increasing everywhere, tf
challenge is to maintain the quality of security at the highest level in the financial sectors. Therefore thedwhhésmork on this
regard in order to protect customers against fraudulences. Dr.V.Vimala (2015) reveals that banks can diverse servicesro
with less man power through the introduction of IT related products in internet banking, electroniafsage®irity investments ang
information exchanges. Mihasonirina Andrianaivo and Kangni Kpodar (2010) stated that in order to improve the accesmlto
services for the households in rural areas and promote greater financial inclusion an apjrapeaterk and business environmen
should support a greater interaction between ICT and financial sector for addressing the challenges posed by mobilechaaskir
security concerns and compliance with Anti Money laundering rules. Gadamsetty SaiQAR)nfarrate that the financial inclusior
through ICT faces security challenges such as SMS spoofing attack, where the attacker send messages on network m
senderds number . Virus attack soft war eetransaktien alithenticatiom nubhber an
Password.

3.2. Supply Side Factors of Financial Inclusion

3.2.1. Distance
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Distance of the bank branch to reach the rural people is a common barrier of the supply driven factors (Savita Shankar, 20

The greatesbarrier of financial inclusion to reach rural areas is the distance from the bank (The Global Findex Database
Distance continues to be a major issue since Business Correspondent provides doorstep financial services to the autreag
reasonale distance from the bank branch should beRlometers (Dr. Debashis Acharya, 2013). For opening a bank account t¢
rural people distance and travelling from the bank branch to the remote areas is considered as a greatest challeiganddal th
institutions (Chinemba Samundengu, 2014).
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3.2.2. Policy Regulations

Savita Shankar (2013) analyzed that inability to provide documentation such as identity proof required by formal fi
institutions is another frequently faced barrier. Banks are medjliy regulators to conduct sufficient identity checks before open
accounts. These regulations sometimes result in lack of access of genuine customers. Poor regulatory frameworks ttneg r
qguantity and quality of financial products and servittest are accessible by the poor (Gilberto M. Llanto, 2015). Banks nee
follow certain which was advised by Reserve Bank of India (RBI). This is again a barrier for the bank to target rurédmisspieg
checkbook, debit card for maintaining zerddmee in their account (Minaxi Rani 2015). Current regulations advices Busil
Correspondent to settle the cash in the bank branches within 24 hours of transactions but, this may not be ghasstblethe huge
distance from the bank (Anupam Kishore 12

3.2.3. Inappropriate Products

Savita Shankar (2013) narrated that lack of inappropriate products is an important supply side barrier. Certain te

conditions of financial products like maintain minimum balance in the account and accounts glbaaliddue to infrequency in use

does not suit for the low income group people. Priya Naik (2013) illustrated that inappropriate products and procegsts lageass
supply side constraints of financial inclusion. Banks and other financial servigearpimportant role from supply side by providing
access to basic financial services to the poor and disadvantage social group .Access to financial products are corcsreired
factors like lack of awareness about the products, the financial psodtechot convenient, flexible and low quality(Purvi Shah a
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Medha Dubhashi ,2015). The main reason for the financial exclusion from the supply side is documentation proceduresbled unsui

financial products (Akhil Damodaran).
3.2.4. Risk

The banks bars risk due to the improper identification of customers and they use retail agents for money launde
channel funding to terrorists (Nefa Chiteli, 2013). Avtboney Laundering issues are regulated under the prevention of Mg
Laundering Act 2002. Ténlaw is applicable to both banks and financial institutions. For Banks, RBI has issued Know Your Cus
(KYC) guidelines to categorize the customer into low, medium and high risk customers in order to adjust the identi
requirements based on thisk category (CGAP, 2010). According to the guidelines of RBI Business Correspondent Model a
intermediaries that bridges the gap between service seekers and service providers but, Banks and Business Corresgooskht
to huge risk of cash magement. This was the issue surfaced by both the regulators and the partner banks (Sonu Garg, I
Agarwal, 2014).0ut sourcing account opening and processing of retail transaction to inexperienced retail agents makes
difficult to observe andeport doubtful transactions (Banking Policy & Regulatory Department, 2011)

3.3. Innovative Delivery Channels for Financial Inclusion
3.3.1. Business Correspondent Model

In 2006 RBI has adopted the technology based bank agent bank model as an altean&tivg structure for providing
banking services for the rural people. The significant role of the model is to provide doorstep delivery of bankingosethwce
people from underdeveloped sections in the society. This model is aided with the techool®dige biometric devices and point of
sale hand held devices to facilitate financial services for the rural people in a transparent manner (Karmakar, 2@d@) Settigan
(2009) stated the Business Correspondent is the authorized agent torishetimas on behalf of the bank. Khan (2012) narrated t
BCs can bride a gap between the service providers that is banks and service seekers (Rural Clients). Naveen Kolldeg26ad)
the features of the model is to identify the borrowers, cadlecind verification of the various loan applications, creating awaren
about the various financial products and services available for the poor people,saostion monitoring and collection of smal
value loans & deposits. The RBI guidelines styidtistructed banks to ensure that BCs cannot charge any fees to the customer
services on behalf of the bank (CGAP, 2012).

Figure 3: Conceptual Framework
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Demand Side Factors

+ Irregular Income

* Lack of Trust
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+ High Cost
s Technology
Financial
t | Inclusion
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+ Distance

+ Policy Regulations

» TInappropriate Products
+  DPisk s Business Correspondence Model
s Self-Help Groups

* Microfinance Institutions

Innovative Delivery Channel

Source: Authors

3.3.2. Self Help Groupi Bank Linkage Program

Uma Narang(2012) stated tha¢lSHelp group is a group formed by -180 members for covering various developme
programmes. This group helps for alleviation of poverty and women empowerment. Self Help Group Bank Linkage Progran
started in 1992 on the basis of the recommendatichK Kalia Committee in order to expand a credit flow of financial services
the rural people with an affordable transaction cost. Archana H. N (2013) stated that Self Help Group is a registeigsdterednr
group of micro entrepreneurs and thenmbers of the group agree to save small amounts regularly to enhance their saving
common fund and to meet their emergency needs based on the mutual help basis-Hékp &tbup (SHGBank linkage model is
said to be an innovative channel in whible banks can directly lend to SHGs. Louis Manohar(2015) reveals that the main adva
of SelfHelp Group (SHGBank linkage program is to improve the economic condition by making them to access financial se
without any collateral security. Dey.Nath. L & Kalita, P (2014) narrated that repayment of the loan amount is a critical factor
has a greater impact of Sételp Group (SHGBank linkage programme. The sustainability and success eHs#f Group (SHG)
Bank linkage programme is highlgfluenced by the loan amount, frequency of availability, affordability and the repayment cap
of SHGs.

3.3.3. Microfinance Institutions

Savita Shankar (2013) examined that Microfinance Institutions has reduced many barriers and constraints of {
inclusion. Penetration of microfinance institution has taken some areas which were neglected by the banking sectors
suggested policy incentives to encourage expansion to those neglected areas. Dr. Christabell. P. J and Vimal Raj. @n{2@i2)
that The Womenbés Self Help Group movement is bringingls)a
play a significant role in facilitating inclusion, as they are uniquely positioned in reaching out to the rural pooGhlzsfai{2013)
examined that microfinance cannot be considered as a development some microfinance institutions are profit orientezhazatt p
therefore it must be regulated and subsidized for financial inclusion to actively pursue the rural poor KN®hextty examined that
in the postmicrofinance large number of the member households are not only accessing the credit services, but also
competent enough to access the savings, amaurance and other ndimancial services.

3.4. Implication of the Conceptual Model
43 www.ijergs.org
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From the model it is clear that there are certain demand and supply side factors that decrease the effectiveness of final

inclusion. The barriers of these factors were diminished by the innovative delivery channels like Bdsimespondence Models

Self-Help Group Bank Linkage Programs and Microfinance Institution to elevate the financial inclusion in a transparent manner. /

per the RBI guidelines banks directly approach Self Help Groups and Microfinance Institutions nwlexdto the rural customers

by engaging the Business Correspondents/Business Facilitators as intermediaries which is helpful for bridging the gabebe

service providers (Banks) and service seekers (Rural Customers). This Innovative deliverytaiparie banks as well as the rural

people to access financial services in a very low transaction cost and obtain adequate cash flow in a timely manner.

4, Conclusion

The government has taken several steps to promote financial inclusion. The inndetitigey channel is said to be the

drivers of financial inclusion developed by the government helps in supporting the rural people to get an access focighe
services in a timely manner. But the rural people should be cultivated about the fisand@s and products by the officials of th
bank to sustain their access in the formal financial institution.
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Strength Characteristics Of Concrete With Partial Replacement Of Sand By
Unprocessed Fly Ash

Palaskar Satish Muralidhar

Assi. Prof. Dept. of Gvil. Engg S CSMCOE, N esatishpalasakad@ymajl.ao®022955937

Abstractd Concrete is a composite mix which is used for construction of Dams, Buildings, Bridges, Roads etc. due to rapid
of population in many developing countries like India the problem occurring in scafand and this is increasing day by day wi

respect to development of country, so it is necessary to find the alternative material to sand. On the other side dumledinco

grow
h

extraction of sand from river bed causes many adverse impact on the aatirahment. At the same time fly ash is a solid residue

generated from coal combustion in Thermal power plant. In India availability of fly ash has already exceeded 170 tosdielyd i
to increase in future days at faster rate. The disposal afsflyis also the problem in India. Fly ash can be used to replace the
partially. In this study sand is replaced partially by the unprocessed fly and compressive strength of the same is checked.

Keywordss Concrete, Ordinary Portland Cement, Sand, Adf, Replacement, Compressive Strength, Curing.

I NTRODUCTI ON

sand

Fine aggregate occupies about 25% to 40% of total volume of concrete and hence provides great opportunity to utilifekaoout 15

per nt waste materials like fly ash for replacement. The need of fly ash utilization also arises out of the fact that goodaturaity
River sand required in concrete and in the cement mortar, is depleting day by day and scarcity of good quality dandlisrfetto

and mega cities in India. Also Natural sand is expensive due to high transportation cost from natural resources & disedtelg
depletion of these resources creates environmental problem. Hence this study explores the possibilaging ppt of fine

aggregate with fly asand reducing the consumption of natural sand

SYSTEM DEVELOPMENT & Materiak used are as follows

The materials used in making the concrete are unprocdlysash as the source material, aggregate, cementatal. The type
cement used is ordinary Portland cement of 53 grade

AGGREGATES

N

rg

Local aggregate 20 mm and 12.5mm are coarse aggregate in saturated surface dry condition, were used. The coarse aggregat
crushed ballast type aggregate which are fourldeiocan trap region. The fineness modulus of combined aggregate was 4.81. [These

size fractions are combined in fixed proportion to maintain grading complying with as per 1IS650: 1991.

SAND

Locally available river sand is used as fine aggregate. The samevexl using sieves of sizes 4.75 mm, 2.36 mm, 1.18 mm, 600

micron, 300 micron and 150 micron. The fineness modulus of combined aggregate was 3.43.
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Table: Properties of Aggregates

W W u

Properties CAl CAIll FA(sand)

Type Crushed angular Crushed angular Spherical (River sand)

Maximum Size 20mm 12.5 mm 4.75 mm

Specific Gravity 2563 2592 2593

Grading Confirming to combination of Confirming to grading
CA-l: CA-Il 65:35 zepel

Material finer than
Nil Nil 1.30%

75 micron

Water Absorption 0.59% 0.91% 1.87%

Moisture Content Nil Nil Nil

MANUFACTURE OF TEST SPECIMENS
The concrete mix is prepared of proportion M (l: 1.5:3) as follows:

I) Material is taken on weight basis.

D

2) First aggregate is weighted to nearest grampdanckd in nixing tray then sand isveighted and placed uniformly over aggregat
In the same way cement and fly ash is weighted and placed over mix of sand and aggregate.

3) Water cement ratio taken is 0.45. Water is then measured accurately in meagdinttey and is uniformly poured in the mixture
of cement, sand and aggregate. Care should be taken that uniformly mixing should be carried out and have uniform color.

4) Whenunprocessed fly ash used in the mix it isaken on volume basis.

COMPRESSIVE STRENGTH TEST

SIZE OF TEST SPECIMEN-Test specimen cubical in shape shall be 15x15x15cm. The mould shall be 150mm sige. Ir

assembling the mould for use, the joints between the sections of mould shall be thinly coated with mould oil and aatingjlar co
mould oil shall be applied between the contact surfaces of the bottom of the mould and the base plate in order to rosuatethat
escapes during the filling. The interior surfaces of the assembled mould sti@Ehlpeoated with mould oil to prewmt adhesion of
the concrete.

COMPACTION -The test specimens shall be made as soon as practicable after mixing, and in such a way as to proguce

compaction of the concrete with neither segregation nor excessive laitance. The concrete shall be fihedniatold in layers
approximately 5 cm deep. In placing each scoopful of concrete, the scoop shall be moved around the top edge oashinenguld
concrete slides from it, in order to ensure a symmetrical distribution of the concrete within tke Eamli layer shall be compacted
by hand. When compacting by hand, the tamping bar shall be used and the strokes of the bar shall be distributed imanmeform
over the crossection of the mould. The number of strokes per layer required to proce@espconditions for cubical specimens, in
no case shall the concrete be subjected to less than 35 strokes per layer for 15 cm cubes. After the top layer haschebrittompa
surface of the concrete shall be finished level with the top of the masitty a trowel, and covered with a metal plate to prevent
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evaporation.

CURING -The test specimens shall be stored in the laboratory at a place free from vibration, under damp matting, for 24 h
hour from the time of adding the water to the otheradgnts. The temperature of the place of storage shall be maintained withi
range of 22° to 32°C. After the period of 24 hours, they shall be marked for later identification, removed from the rdouldssmn

required for testing within 24 hours, std in clean water at a temperature of 24° to 30°C until they are transported to the testing|.

TESTING-Testsshall be made atthe 3, 728 daydés ages of the specimen. At | eas
selected age.

PROCEDURE-Specingns stored in water shall be tested immediately on removal from the water and while they are still in
condition. Surface water and grit shall be wiped off the specimens and any projecting fins removed. The bearing shefdessngf t
machine shll be wiped clean and any loose sand or other material removed from the surfaces of the specimen which are|

W W u

Durs
n the

he we

to be

contact with the compression platens. In the case of cubes, the specimen shall be placed in the machine in such athelosat that
shal be applied to opposite sides of the cubes as cast, that is, not to the top and bottom. The axis of the specimenmeshfyl be ca

aligned with the centre of thrust of the spherically seated platen. No packing shall be used between the facesspktiiméssand
the steel platen of the testing machine. The load shall be applied without shock and increased continuously at a oxienafedypp
140 kg/sq cm/min until the resistance of the specimen to the increasing load breaks down and no greatebmadstained. The
maximum load applied to the specimen shall then be recorded and the appearance of the concrete shall be noted.The
compressive strength of the specimen shall be calculated by dividing the maximum load applied to the dp&oigritie test by the
crosssectional area, calculated from the mean dimensions of the section (150X150%)1&0d shall be expressed to the nearest
per sq mm. Average of three values shall be taken as the representative of the batch provided.

RESULT - The details are given below

€
E
£
e
g == (0% Replacement
< i——// : =0—10% Replacement
° / 20% Replacement
% 35130% Reptacement
g
o
I
@)
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Duration (Days)
\_ J

49 www.ijergs.org

mea

N



http://www.ijergs.org/

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu

ISSN 2091-2730
ACKNOWLEDGMENT

lam wi shing thanks to Swapnil, Shailesh, Sumit and Pradn
CONCLUSI ON
The conclusions drawn are summari zed as foll ows,

1. Compressive strength of concrete colbddslightly increases up to 10% replacement of sand by unprocessed fly ash an
decreases as a percentage of unprocessed fly ash in concrete increases.

2. The maximum compressive strength of concrete could be occur when 10% sand was replaced bgenhfisoask
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Abstract- The nodes in mobile ad hoc networks communicate wirelessly with each other. The basic function the nodes
perform is to find path from source to destination node for which the nodes héweatdcast the route request messages. S
mechanisms cause lot of energy to be consumed on the part of the nodes. The following paper presents various energ

techniques or protocols that have been implemented or studied by various authopast.the

Keywordsd MANET, Energy efficient, Broadcasting, Routing overheadARIDV, Throughput, Delay.

Introduction

Mobile Ad Hoc Networks (MANETS) are setirganizing, infrastructure less, reliable networks of mobile nodes connected thr
wireless links vithout any centralized controller. Each node can send and receive data, and also forward the unwanted traffic
to its own use. In MANETSs the nodes need to maintain their independence and to preserve its resources like batteryvpokve
lifetime, bandwidth etc. The mobile nodes can also leave the network at any time. So they are suitable for many types dkaet

Personal area network, disaster relief, military areas or when the infrastructure is damaged due to earthquakes, floods etc.

Routing and Power Consumption is the main research issue for these type of networks and refers to discovering and petimgai
between devices. Moreover, it involves selecting the best route where many routes are available. However, due to thod fr
movement of nodes, new routes need to be constantly recalculated. Most routing protocols use pure broadcasting tovdis
routes, which takes up a substantial amount of bandwidth. Intelligent rebroadcasting reduces these overheads by balcy
usefulness of a rebroadcast, and the likelihood of message collisions. Unfortunately, this introduces latency andepaetsvofkh

may become unreachable.
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In MANETS the mobile nodes are connected by rfudip without any infrastructure requiremenhelmain aim of the MANETS is to

provide robust and efficient operation in mobile environments. {haadnetworks all the mobile nodes are dynamically connecteq
an arbitrary manner. Nodes in such network maintain their own routes to other nodes eétwibid.nExamples like in search ang

rescue operations, meetings and in defence services.

Related Works

[1] Thomas Chowdhury et.al proposed this paper which gives a new idea to find out mastysjmiderouting paths. This extendeg
AODV balances energy drtraffic overhead on full network to increment the network lifetime. The proposed method in this

increase the performance of AODV by taking the advantage of different routes that can be occurred within route discesery
This multipath routingeffectively decreases the frequency of route discovery therefore the latency for finding another path is 1
when presently used path is broken. This research paper also represents a idea for discoveringlfsibimbdeutes within a pair of
hubgnodes in an oemand manner. This method uses the same approach of AODV protocol which is accepted all over,
memory storage is increased as the different routes are stored. The comparison has been done between the AODV andarew
instanceMaximum Multipath AODV also known as (MMODV) which shows the better results as compared to AODV in case

packet delivery ratio with low energy consumption and routing overhead.

[2] Gopinath.S1 et.al concentrates on the objective of proposed pratoicod tthe minimum powelimitation path. The decision of
minimum power limitation routes is taken by the node which has less energy from all the nodes in that path. So, thispoiménu
limitation route has more energy as compared to the minimum nedgyein other path. Researchers also give a more accurate
to track the energy consumption because of various factors, and enhance the performance during route discovery and i
scenarios. The proposed protocol is evaluated with NS2 simuBitoulation results shows that the ODBEERP achieves g

throughput, less delay, high packet delivery ratio and good energy efficiency than the existing protocol PEER.

[3] Hassanali Nasehi et.al has proposed an algorithm in this research to find oufatentdgaths between source and destinati
nodes by the use of Omni directional antennas, to send or carry information through these antennas. So, for this methioer, tiie
active neighbours is counted in each direction by using a strategy. Thdsmdsnbelp to select the paths. The new approach
depends upon AODV routing algorithm, and at the end the comparison has been done with the multipath routing proto
AOMDYV, AODVM and IZM-DSR which are based on the AODV and DSR Protocols. The ebtgimulation results show that by

using this new algorithm, it creates a significant improvement in energy efficiency and reducinegeeddielay.

[4] In this paperSunsook Jung taken the energy constrained routing protocols and load balancing toeitihpdsve the MANETS
Routing protocols and energy efficiency protocols. Researcher gives a new routing protocol that used the adaptive logd
method to the MANET routing protocols with node caching improvement. With limited power supply theheseamluate the new
application of energy efficiency metrics to MANETSs. This paper includes the New energy efficient -A&ded node caching
routing protocol with adaptive workload balancing (AODMC-WLB, New application of energy efficiency metrics toAMET
routing protocols; and An implementation and simulation work iR2N8 energy efficient AODWC-WLB having improvement in

throughput, overhead, delivery ratio and delay over the standard AODV for high mobility scenarios.
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[5] Chansu Yu et.al. surveythis article and classified the enewgyare routing protocols proposed for Mobile ad hoc networks. They

decrease the energy of the active communication required to send or receive packets or when the node remains idlenyot

work then the inacti@ energy is consumed but it listens to the network for any possible communication request from other

doinc

node

Transmission power control technique and load distribution technique belong to the active communication, and skelepipower

mode technique belonds the inactive communication where the node stays idle. While it is not clear that whether any particula

algorithm or a group of algorithms is the best for all scenarios, each protocol has its advantages/disadvantages suitei faell

certain sitations or scenarios. The main purpose of this paper is to facilitate the research efforts in collaborating the previo

solutions to grant a more energy efficient routing mechanism.

[6] In this paper Aarti Singh et.al. Discusses MANETSs are typically reduhe battery power which is the limited source of ener

and it is not easily replaced of recharged on the way. Therefore, battery power consumption becomes man issue arfdothigelac

gy
ko

with nodes which | eads t o niodasedoscomneefcibl IMANET. T idshwork provides amimdeptiy

analysis of literature for routing protocols in MANETSs and their effect on selfish behaviour of nodes.

[7] In this research paper Methaq jasam et.al. represents a comparison and evaluatidrRaadive routing protocols; Ad Hoc ©n
Demand Distance Vector Routing (AODV), Proactive routing protocols; routing information protocol (RIP2) and asiddn
routing protocol; LocationAided Routing (LAR1). And the evaluation of their performance Wwased on energy consumptiof
metric. The evaluation has been done using the simulator QualNet v5.1. The results of this research paper shows thahte 4
the better performance in energy consumption in the most scenarios. In this paper, the wadnhdsnle on the three routing
protocols that are AODV, RIP2, and LAR1 in terms of energy consumption which are based on four different scenarios.
protocol is analysed or evaluated as the best choice in most of the scenarios compared to the RIR2 pratdcols. While LAR1

shows better performance than AODV in static motion as the pause time increase in the fourth scenario. In the other way
shows better performance than RIPv2 in all the scenarios. This is because of AODV as reactive megoeotl deed to maintain

route to the destination if there is no data to send.

[8] In this paper the researcher Junaid A. Khan et.al. discusses that Mobile Ad Hoc networks-angamsigihg without any
centralized authority or base station and use rhiolti routing for sending the data from a source node to its destination nodg
make MANETs a multhop routing technique it needs a routing protocol. Researchers taken the load balancing approach
enhance the overall communication performanca imetwork. The researcher also present the better performance for the ad
protocol i.e. Energy Efficient Load Balanced (EFLBAODYV) and compared it to the old existing reactive routing protocol éa H
Demand Distance Vector (AODV) therefore it usihg foad balancing approach to improve the node to node communication i
network. Also this new protocol is energy efficient as it consumes the less energy and reduced the communication t
communication overhead. The performance metrics likeerdigcovery time, route errors, MAC delay, network load,-tershd

delay and throughput have been taken to evaluate the overall performance of the network.

[9] In this paper the researcher Suvarna P. Bhatsangave et.al. Discusses how energy or battésyopews the main issue in
MANETS. In this paper researcher proposed an Energy efficient AODV routing protocol. This paper represents an Optimzed
Ad Hoc Network on Demand routing protocol, which changes the broadcast mechanism of AODV raittngl pAODV has two

main processes that is route request and route reply and for successful delivery of the packets the RREP i.e. routee re
important in MANETS. If route reply is lost, new path has to be discovers and route request has ietdx agidin. OAODV ignores

unnecessary sending of Route request. I'n this proposedaint
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to find the path if it does not have sufficient battery power and until the node densitgurrasgnding increased a particular thresho

value. At last the comparison has been done between the AODV and OAODV in case of battery lifetime and throughput

results shows that the OAODV is much better than the AODV and maximize the battenelifeti

[10] In this paper Anu Kumari et.aproposed a energgfficient routing protocol Ad hoc On Demand Distance Vector Multipoi
Relay Routing Protocol (AODVMPR) which gives efficient energy to the MANET.. AODVMPR is used to overcome the limitati
enagy and the looping problem in a single routing protocol. This protocol helps to improve the performance of the netwalfican
load also. The protocol which is used is AODV and with AODV Multipoint Relay Routing Protocol has been used which mi

the flooding of the control packets. In MPR every mobile node has calculated as a multipoint relay group. The nose whidhés ou

and

nt
on of
dt

nimize

MPR group that cannot be transmit or broadcast the message. At last the AODVMPR shows the better performance hecau:

increases the battery lifetime and it also improves the efficiency and QoS. And with this technique the congestion has dlso b

improved.

[11]In this paper the authors May Cho Aye and Aye Moe Aung says energy consumption is an important issue in wivet&ss
because mobile nodes are battery powered. In order to maximize the battery power lifetime of these networks, it issthee naai
minimize the usage of energy of the nodes. In this paper, researchers proposed a new energy efficient muhipattotacal for
selecting energy efficient route. This proposed technique also take into consideration the residual energy and traosveission

the hubs or devices as the performance metrics in order to increase or maximize the battery poweinanit¢ctime energy usage

ne

N i

of the mobile devices. The main goal of this proposed technique is to discover a best route based on two energy meitrecs menti

above while selecting a path to transmit data packets. The simulator that has been used is trentl 8 34¢sults with performance

metrics for instance the residual energy and transmission power of the nodes shows that the proposed technique istheetter tha

traditional techniques and enhance the lifetime of the network and also improves the reréoofithe network.

[12] The researchers of this paper Sarabjeet Kaur et.al. Discusses that there are many kinds of restrictions in MANBges(Th
issue is the battery lifetime i.e. the power consumption of the mobile nodes for which an enemgyt gifatocol has to be made s
that the less power should be used and the network lifetime must be increased. Power of the mobile devices is usedittilg tr
the data from one device to another device. This proposed method utilize the energytsbhrimgie in multhop mobile ad hoc
networks to increase the efficiency & lifetime of the mobile nodes. They also discuss that the metrics like response t
throughput is also increases when traffic on the network increases. Therefore the maithénprofposed method is to reduce th

response time and increases the power and throughput of the mobile nodes within the network.

[13] In this paper author Shadi S. Basurra et.al worked on the Zone based Routing protocol with Parallel Collision
Broadcasting Protocol (ZCG) that uses parallel and distributed broadcasting methitmtsease duplicate broadcasting and
accelerate the route discovery process, while balancing a high reach ability ratio as well as the node energy consurbptiow.mu
The reliable leaders led the network which is distributed in zones that are mostly static and have full battery resihgrees mf
ZCG which uses single hop clustering algorithm. The performance of the ZCG protocol is compared with the totbgurotacol

named as AODV and DSR which gives the results that the ZCG performs good under many circumstances.

[14] Rahul S.Kale et.al. the researchers of this paper elaborate the limitations and benefits of the existing energyoefigen

protocok in mobile ad hoc networks. There are many important issues in MANET like link failure, power failure of node, |
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bandwidth, and limited transmission power and to come over from these issues the energy efficient routing protocolséas becom

important research issue. To improve battery power or network lifetime, maintaining energy is the main objective in these networl

In this paper, the researchers elaborate the different energy efficient routing protocols which were proposed to s@$ieubfthe

energy consumption of routing nodes in MANET. This paper surveys the various energy efficient protocols and provides parame

wise study of the existing protocols. And the protocols are also compared to provide an overview of the recent tethisiqteain

[15] In this paper the authors Getsy S Sara et.al. surveys the few energy efficient routing protocols for MANET reviewed the

performance and compared them. There are two types of communications that are active or inactive. In active ¢tomrtheig
energy is consumed while transmitting or receiving the packets and in Inactive communication the energy is minimized W

nodes are idle but they still consumes the energy. There are many proposed techniques related to energy efficigrittocoting

a

hen

and mostly the enhanced work has been done to improve the performance of the existing energy efficient routing protoedts. The

objective of this paper is to facilitate the research efforts in grouping the existing techniques to offereaargyefficient routing

techniques.
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Conclusion

In this paper we have analyzed various existing approaches in mobile ad hoc networks that focus on reducing the engtignco
of the nodes. In future we would further like to expand our research and improve the lifetime of the networks and dyhef q

service related parameters such as throughput and packet delivery ratio.

REFERENCES:

[ 1] Thomas Chowdhury, Rahma Bintey Mufiz Mdikdjagi mtA Nwlvteil

3rd International Conference On Inforneat Electronics & Vision 2014.

[ 2] Gopinath. S1, Sureshkumar . N2, Vijayal akshmi. G3, Natr
MANETO, I JCSI I nternational Journal of Computer Science
[ 3] Hassanal Nasehi 1, Nastooh Taher.i Javanl, Amir B a
Efficiency In MANETS By MulttPat h Routi ngo, I nternational Jour nal of
February 2013.

55 www.ijergs.org

this

nsum

uali

) he
Wi r



http://www.ijergs.org/

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu

ISSN 2091-2730

[4l]Sunsook Jung AEnergy efficiency of |l oad balancing in MAN

Networking and Parallel/Distributed Computing, 2005 and First ACIS International Workshop cAsSeffibling Wireless
Networks. SNPD/SAWN 2005. Sixth International Conference on Date of Conferene2s 28ay 2005, IEEE

[ 5] Chansu Yu, y Ben Lee2 and Hee Yong Youn3, AEner gy
Communications And Mobile Computing. 2003.

[6Bl]Aar ti Singh, Divya Chadha, AA Study on Energy Efficie

International Journal of Innovative Research in Computer and Communication Engineering, Vol. 1, Issue 7, September 2013.

[7] Methagjasam Dr . sal man bin yussof, i Evaluation Of Energy E

Scientific & Technology Research Volume 2, Issue 3, March 2013.

[8] Junaid A. Khan, M. Nasir Igbal, Farooqg Umer, Muhammad Adnan, Zeeshan AKinad Must af a Shakir
Efficiency in MANETs by Using Load Balancing Approacho
Security, VOL. 3, NO. 3, March 2015, 834.

[ 9] Suvarna P. Bhat sangavge,AlVgorRi.t lCrhi fraccrh i |, m@rOAVOIDiVg RBrud ri gny

Journal of Computer Applications (09¥®8887) Volume 51 No.21, August 2012.

ef

nt

ffi

[ 10] Anu Kumar i, Arvind Kumar , Ak hi | Shar ma, i Sur teregtiond? a p e

Journal of Advanced Research in Computer Science and Software Engineering, Volume 3, Issue 3, March 2013.

[11] May Cho Aye and Aye Moe Aung, AEnergy Efficient Mu
InformationTechnology, Modelling and Computing (IJITMC) Vol. 2, No.3, August 2014.

[ 12] Sarabjeet Kaur, Vi kas Gupt a, Simratpal Kaur , AiEne
457-459.

[13] Shadi S. Basurraa, Marina De VoshllianPadgetay us heng Ji b, Tim Lewisc, Si mon
routing protocol for MANETsO, El sevi3r, Vol ume 25, Part

ray

Ar
Aa

[14] Rahul S. Kalel and V. M. Deshmukh?2, i B&meoftiotcol amad IMANIEL

Journal of Information and Computation Technology, Volume 4, Number 3 (2014), pR9393

[ 15] Getsy S Saral, S. Neel avathy Pari 2, D. Sridharan3,
Protocolsh MANETO, | CTACT Journal Of Communication Technol og

56 www.ijergs.org



http://www.ijergs.org/

ISSN 2091-2730

SUSPENSOSONTEM FORLIAMERRAIVEHI CLAREVI EW

Kamesh JagtdpYogesh Rathdtl Anmay Shedge Mitali Gramopadhyé Prof. Vivek Diwaré
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Abstractd Suspension System of an Alerrain Vehicles is mainly distinguished from an-Road Commercial Vehicles in termg
of its allterrain capability due to its large travel and Ride Quality; also it has to face various ground conditions such as m
rocks, bumpy tracks etc. Hence it needs to be Robust enough to sustain in swetfitliremeurring UndulationsSuspension systems|
of commercial vehicles are designed considering normal road conditions. While designing suspension system of an ATV
terrain conditions have to take into consideration. This paper gives the re\sepeinsion systems for ATV.

Keywordss ATV (all-terrain vehicle), Camber, Kinematics, Kinetics, Roll centre, Suspension System.

I NTRODUCTI ON

An ATV (All -Terrain Vehicle) also is a vehicle that rides on low pressure tires with large wheel travel@Qmlikad commercial
vehicles. As the name implies, it is designed to tackle various kinds of terrain that Mother Nature has created. Syspamsioars
integral part of any vehicle as it provides stability, safety and comfort. The suspension systeenccensidered as a muscle 0
vehicle due to its strength and flexibility. The main objective of providing suspension system is to provide comforttiby is
passengers from the shocks transmitted through irregular ground surface, maintain tractiteriaingl and also to enhance the rid
quality of vehicle [1]. It must also keep the tires in contact with the road, regardless of road surface. The suspensicomnsgsses
of two components viz. linkages and shock absorber. The linkages defindftheapad by wheel with respect to chassis, during

W W u

ud, ic

vari

ola

1]

its

travel on irregular surfaces. The shock absorber as the name suggests damps the impact of shocks and vibration tranghitted th

ground surface which i#urn prevent discomfort to the driver and pasger. The purpose of this paper is to give review about bg
fundamentals of suspension system.

Types of Suspension System

The suspension system is classified into two main types [1]
1 Dependent Suspension System.
1 Independent Suspension System.

Dependent Suspension System

This type of suspension system acts as a solid link between two wheels such that any movement of one wheel is tratiemi
other wheel. Also, the force is transmitted from one wheel to the other. Dependent susperesioiissyst suitable for ATVs where
motion of the two wheels is needed to be independent.
Following are the examples of dependent suspension system
1. Leaf Spring Suspension.
Used in Heavy duty vehicles (trucks, bus, etc.)
2. Push and pull rod Suspension.
Used inF1 cars.
3. Anti-Roll Bar Suspension.
Used in passenger and luxury vehicles.

Independent Suspension System

This type of suspension allows the wheel to travel without affecting the motion of opposite wheel. This is widely ussbsus
system in passengears, luxury cars and ATVs because of its advantages over dependent suspension system.
Following are the examples of independent suspension system
1. Macpherson Suspension.

Used in front suspension of most of the commercial cars.
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2. Double Wishbone Suspension.
Used in ATVs.
3. Trailing Arm Suspension.
Used in rear suspension of most of the commercial cars.

Suspension Kinematics

Suspension Kinematics describes the orientation of tire as a function of wheel travel and steering angle [5]. The thetiinesawé
highly dependent on type of suspension.

Several parameters are considered while designing kinematic characteristics:

1. Wheel base, wheel track

2. Wheel Alignment

3. Rolling characteristics

4. Anti-properties.

Wheel base
The wheel base is a distance between the front and the rear axle of the vehicle. Larger the wheel base lesser thedpitckiog t
vehicle and vice versa. WHee base i nfluences the frequencies of front a
Wheel Track

The wheel track is a measure of the distance between the centre of the tire contact patches at the front and rearlefvtherve
viewed from front. The wheel track changes with wheels travel through the suspension travel. Wheel track directlyithethtes
rolling of the vehicle, higher the wheel track lesser is the rolling of the vehicle and vice versa [4].

Roll Centre (RC)

Roll centre is the point in the lateral plane of vehicle about which the vehicle rolls. There are two roll centerdenorehit front
suspension and other at rear. The line joining both the RCs is called roll axis. During cornering the load transfecdassuplial!
axis. The roll moment depends on the location of RC and Centre of Gravity (CG). The RC is lecataitlydn lateral direction.
Thus while designing suspension only vertical position of RC with respect to CG is considered. The orientation of colrdxites
to the oversteering and undesteering of vehicle [2].

Camber Gain

During cornering itis the normal tendency of outer tires to have a positive camber and inner tires to have negative camb
increases the vehiclebds rolling tendency. Thus suspensi
transferred tauter wheel, the suspension compresses and achieves a small negative camber and compensates positive can
cornering and provides vehicle stability [2]. The opposite condition will happen at the inner wheel.

Anti -properties

The path of wheel a& function of suspension travel in longitudinal plane determines therapierty of suspension.

Anti-dive geometry reduces the pitching tendency of vehicle while braking thus reducing diving tendency of vehisiguanti

geometry reduces the pitchirgndency of vehicle while acceleration thus reducing squatting tendency of vehicle [6].

Suspension Kinetics

Suspension kinetics influences the performance of suspension while vehicle is in motion. Kinetics takes into consideretssnath
vehicle, diving force, braking force and the reaction forces coming from irregular ground surfaces. It also determines the a
suspension to absorb shocks, driver comfort and ride quality of vehicle [5].

While designing suspension system following Suspernisinatics characteristics are considered,

1. Ride Height

2. Motion Ratio

3. Spring Rate

4. Sprung and unsprung mass
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Ride Height

Ride height is the distance between lowest part of sprung mass of vehicle and the ground when vehicle is loaded with[Bhss¢
For an ATV it is necessary to have enough ride height to prevent vehicle body from any damage due to rough terrain. Eg. Ro

Motion Ratio

The motion ratio is the amount of spring travel per unit wheel travel [3]. It is always less than oodqual t
Spring Rate

Spring rate is the force per unit deflection of spring. This is one of the integral properties of suspension as it dealshak
absorption capacity.

Sprung and Unsprung Mass

The mass of the vehicle supported by shock absorber is called sprung mass [3].
Eg. Frame, Engine, Powertrain etc.
The mass of the vehicle not supported by shock absorber is called Unsprung mass [3].
Eg. Wheels, Tyres, Hubs etc.
For havi ng ogiooidt siuss peesiired to have maxi mum sSprung ma
vi brations transferring from ground.

CONCLUSI ON

From the above literature survey we studied all the parameters contributing to the design of suspension systartofoobile. For
an ATV the values of such properties vary from commercial vehicles. Thus taking into consideration all the parametensiagd
some data the designing of suspension system for an ATV was initiated.
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DETERMI NATI ON |OFI BDDE NGFRS8GEBLUTI ONMFAD MF
SOLVENT MI XT2RES8 YMAGNETFICOADENSI TOMETE ST WIND
MASGNBSEQUATI ON RROKTA

Indu Saxeny Rikkam Dewf, Vijay Kumar, Sadhana Gautdm
'Department of Chemistry, University of Lucknow, Lucknow U.P. (Indiap6007
E mail: indusaxena@cetglad.org
Phone no.: 9415344457

Abstractd A new technique ofmeasuring the densities of solvents and solutions by using magnetic float densitometer has bee
.The densitometer works on the electrostatic attraction of force developed by the passage of current through a solgnbid.
technique, the densits {,0)sof NMF-DMF mixtures at0, 25, 50, 75and100%NMF in DMF (v/v) and those of solution {&) of
some tetra alkyl ammonium iodide salts namepNEtPr,NI, Buy;NI and PegNI have been determined experimentally by magne
float densitometer &5 °C. The apparent molar volumés,) have been calculated from density data and a graph is plotted @&g&ns
The slopes,$,) of these curves show that in low dielectric constntriedium all the four tetra alkyl ammonium salts have positi
slope. But as the dielectric constaft ¢f the solvent medium is increased by adding NMF in DMF, each of the four electrolyte
negdive slope. Such type of changes occurs due to the presence of specific molecular interactions between electrolytelvens a
molecules which are responsible for the stability of molecular structure and causes change in thdythemmal propertie It has

been explained on the basis of dielectric constant of the mixture, size and charge density of the electrolyte ion.

Keywordsd Magnetic FloatDensitometer, Apparent molar volunie,), Dielectric constantf§, N-methyl Formamide, Dimethyl

Formamica, Tetra alkyl ammonium iodide salts, molecular interactions.

| NTRODUCTI ON
The study of apparent molar volumgs) ™ ® ** 19 of tetra alkyl ammonium salts,RX in waterand in noraqueous solvent

mixtures, eg. Formamide, -Methyl Acetamide(NMA),N-methyl Propionamide (NMP), Dimethyl Sulphoxide (DMSO) an
Propylene Carbonate (P§hows that the slop®, of apparent molal volumég,) Vs & Cvaries with solvent to solvent and also sho
positive as well as negative slofgi values for havingdw and high dielectric consta(t) of the medium respectivelithere are
various nonaqueous solvents with water as one of the constituent were also used by the scientists to prepare sojiissioé R
as AqueoudNon-aqueous mixtures and thenveriing t he Massond6s equat i o) dala Theslielectge
Constant of the medium was changed by adding, water to thaqueous solvent gradualfy. * The results of these workers
indicate that there seems to be an effectieledtric of the combinations of two neaqueous liquids giving the solvent mixtures d
varying dielectric constants usingNR salts as solutes. But no one has carried out a systematic study covering entire range (I
higher) of dielectric constar{) of the medium. It seemed interesting for us to examine the problem of change oSslopth
dielectric constant of the medium by selecting such combination of liquid which can cover the lowest to highest valtie d
constant and also whose density values fit in according to our magnetic float densitéfetguirement. This may perhaps throv
a light on the effect of dielectric constgfif on the variation of the slop&, i values. Such combination of liquid mixtures (3K
Dioxane system) giving the lower to medium dielectric rafige 10.75 to 46.5] and the other combination, NNHButanol Mixtures,
60 www.ijergs.org
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covering medium to high dielectric constant rargje f16.00 to 182.4] have already been studied. This Paper incluglstemof two

liquids namely NMFDMF mixtures, which suits us according to needs and requirement of our Magnetic Float Densitometer. Thi

system also covers medium to high dielectric constant rgige36.7 to 182.40] of the liquid mixtures for our studye Magnetic

Float Densitometer can be operated with those liquids or liquid mixtures whose density is greater than the density oétihe mag

float (that is it should be greater thar940010g/ml).The density coverage of the selected system (NIMF- sygem) from0% DMF
to 100%DMF is from0.944000t0 1.011006g/ml. In this paper RNI salts R= Et, Pr, Bu, Pnare studied in NMIDMF mixtures at
varying compositions fr om t/JusingMagnhetidFloatDensitometer. of appar ent

MATERIAL AND METHODS
Dimethyl Formamide (DMF), after drying on freshly ignited quicklime, was purified by repeated vacuum distillation. Thie sf
conductance of this sample was of the order of m@os crit. N-methyl Formamide [commercial grade, glaxo] wasifizd by
azeotropic distillation with benzene. There are four tetra alkyl ammonium iodide sglits, BgNI, BusNI and PepNI, which were
used in the present investigation were purified by the method of Conway et al. Due to solubility restricidhsailevas excluded
from our present investigation.-idethyl Formamide was gradually mixed withidéthyl Formamide to get, @5, 50, 75and100%
NMF in DMF (v/v). The dielectric constantg) of these solvent mixtures were not found to be reported intdratlire. Therefore
these were determined graphically by assuming the linear relationship between the dielectric (Qreanthe composition. A
graph was plotted between dielectric constant and composition of solvent mixture .The values of dietestaits 00, 25, 50, 75,
and100%NMF in DMF (v/v) mixtures, are computed from the graph. The values of dielectric corf§taré36.7, 73.0, 109.,5146.0
and182.4respectively.

Table 1: Estimated values of dielectric constant) of the NMF+DMF Mixtures obtained from graph at 25°C

Sr. No. Composition of NMF Dielectric constant,
in DMF (v/v) )

1 0% NMF 36.7

2 25% NMF 73.0

3 50% NMF 109.5

4 75% NMF 146.0

5 100% NMF 182.4

These solvent mixtures were used for making solutions of tetra alkyl ammonium salts. First of all the desit&s 650, 75and

100%NMF in DMF (v/v) mixtures were determined by Magnetic Float Densitomet25°ax For this, the solvent mixture was take
in the solution container. The weights were added to the float so that it just touched the solution container. Themttieasur
passed in the pull down solenoid and then in the main solenoid by operatingtiieirtiproper sequential steps, ie by selecting pu
button no. 3 in top section; push button no. 2 in the battery section and then sequentially push button 1, 2 and gtimmiigidie

section of circuit. The observations were taken for wedghtand corresponding hold down current véhen the float touch the
button of the solution container .For getting this equilibrium condition, the resistance bridge was also adjusted acddrding

different observations were taken fborwaihd correspondivalued Ifod each solvent mixture was recorded in a tabl€hen; value
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was calculated &@5°C for each solvent mixture by using formuja, =

given in table 2.

dielectric constantg]

Figurel: Graph plotted between dielectric constdfitahd % compositions of NMF in DMF solvent.

Table 2: Estimated values of densitieg §6 )f pure solvent mixtures at25’C
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T
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Sr. No. | % Composition (v/v) W I Jo
of NMF in DMF (9) (mA) (g/ml)
1. 0% NMF 0.200 83.5 0.944000
2. 25% NMF 1.600 106.8 0.960700
3. 50% NMF 2.800 255 0.977549
4. 75% NMF 4.600 36.3 0.994000
5. 100% NMF 6.000 79.0 1.011006

RESULT AND DISCUSSION
The curves from Figure.2 of apparent molar volume/'s& Jor EuNI, PuNI, BuyNI and PegNI electrolytes are straight lines for the
ed. The«= fUor+te SME sisatdrod thesee q u a

electrolytes in DMF NMF solvent mixtures also. Fig. 2 shows that/s aC curves have positive slope ifdNMF in DMF (i.e. in

entire concentration range (0.002NM0 . 026 M) st udi
pure DMF) for all the above four electrolytes. The apparent molar valugacreases with increase in electrolytes concentration
and the density of Solutions also increases in each case as i¢ éadetables 3 to 6. Though the slope of each curve is positive y

it gradually decreases from Bl to PenNI. The value of apparent molar volurfigy is greater for a molecule of larger size than the
62 www.ijergs.org
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preceding one at a definite concentratior: ©” & The slopeSvbecomes negative as we mix ZBNMF in DMF (} = 0.960700f =

73.0), that is, if dielectric constaift fofythe medium is increased frgh¥ 36.7 tof =73.0by adding NMethyl Formamide.

63

Table 3: Estimated values of weight (w), usedurrent (1), passing in the circuit and the corresponding values of v

For 75% NMF in DMF Et ,NI salt solution at 25'C

Sr. M w I | ac Ev

No. | (molarity) (9) (mA) (gmr®) | mole’?dm™®* | dm®mole’x10®
1. 0.002 4.610 40.5 0.994199 0.045 158.61

2. 0.006 4.620 57.0 0.994643 0.08 150.90

3. 0.010 4.630 74.0 0.995097 0.10 148.35

4. 0.014 4.640 92.0 0.995571 0.12 145.82

5. 0.018 4.650 110.0 0.996045 0.13 144.42

6. 0.022 4.660 130.0 0.996559 0.15 141.69

7. 0.026 4.670 147.5 0.997022 0.16 141.78

Table 4: Estimated values of weight (w), used, current (I), passing in the circuit and the corresponding values qf

For 75% NMF in DMF Pr ,NI salt solution at 25'C

Sr. M w [ | ac £y

No. | (molarity) (9) (mA) (g mi?) mole”?dm™? | dm®.mole’x10®
1. 0.002 4.610 39.5 0.994179 0.045 225.12

2. 0.006 4.620 54.0 0.994584 0.08 217.24

3. 0.010 4.630 70.0 0.995018 0.10 212.75

4. 0.014 4.640 87.0 0.995472 0.12 209.38

5. 0.018 4.650 102.5 0.995896 0.13 209.19

6. 0.022 4.660 122.5 0.996409 0.15 205.00

7. 0.026 4.670 140.0 0.996873 0.16 203.99

Table 5: Estimated values of weight (w), used, current (1), passing in the circuit and the corresponding value< qf

For 75% NMF in DMF Bu 4Nl salt solution at 25°C

Sr. M w I | ac £y

No. | (molarity) (9) (mA) (g mlh) mole”?dm™®? | dm®mole*x10®
1. 0.002 4.610 39.0 0.994169 0.045 286.60

2. 0.006 4.620 53.0 0.994564 0.08 277.04
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Table 6: Estimated values of weight (w), used, current (1), passing in the circuit and the corresponding values qf

64

3. 0.010 4.630 68.5 0.994988 0.10 272.21
4., 0.014 4.640 85.5 0.995442 0.12 267.99
5. 0.018 4.650 102.5 0.995896 0.13 265.64
6. 0.022 4.660 122.5 0.996409 0.15 261.45
7. 0.026 4.670 140.0 0.996873 0.16 260.44

For 75% NMF in DMF Pen,NI salt solution at 25°C

Sr. M w I } ac £y

No. | (molarity) (9) (mA) (g mih mole”?dm®? | dm?3.mole’x10’
1. 0.002 4.610 39.5 0.994179 0.045 338.02

2. 0.006 4.620 54.0 0.994584 0.08 330.14

3. 0.010 4.630 70.0 0.995018 0.10 325.64

4. 0.014 4.640 88.5 0.995501 0.12 320.20

5. 0.018 4.650 105.5 0.995945 0.13 319.35

6. 0.022 4.660 127.5 0.996509 0.15 313.32

7. 0.026 4.670 150.0 0.997072 0.16 309.19
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Figure 2: Graph plotted between apparent molar volumye @nd root of concentration ¥€) of binary salt solutions
(NMF + DMF + Salt).

The slope of all the electrolytes remains negatives in next other three compositions of NMF and DN ,j.e5and 100 %NMF.
The electrolytes have positive slope in fig. 20 but these electrolytes have negative slope in fig. 21. As we procee@Irtorig
the negative value of slope goes on increasing ie, the lines become more and more steep. Each figure blecstedpaéss is
higher for PegNI than for BuNI and, in turn, it is higher for Bl than PENI and so on. Thus it increasegfftto PenNl in the

order EiNI < PyNI < BuyNI < PenNl in a given solvent mixture having compositions 25% and more. In aihels if we look at the
fig. 20 to 24 and see the nature of variation of slope frophNEto PenNI in each solvent mixtured( 25, 50, 75and100% NMF in
DMF). It decreases from smaller tetra alkyl ammonium ion to larger tetra alkyl ammonium idme(ieegative slope becomes mor
negative). Table LXXII clearly show that for each electrolyte, the slope goes on decreasing as the dielectric constast, ing
adding NMF gradually to DMF. It also decreases from Et4NI TO Pen4NI for a definiteositiop of solvent mixture. The
observations of fig. 20 and 21 reveal that the changeover of the slope from positive to negative takes place at someghegdeobe
and 25% NMF, that is, between the dielectric congtant= 36 . 7 and 73. 0.
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CONCLUSI ON
The apparent (o lpaarsiviolveemeasnd | arge for all the tetraalk

DMF solvent due to the presence of weak ionic interag®ii
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BULK USAGE OF FLY ASH IN SELF COMPACTING CONCRETE FOR
MsoGRADE

Jayanthi SDaniel C, Vincent Sam Jebadurai S

Karunya University, danieldanc@live.in, +91 9629497429

Abstractd Production of cement is an exhausted, energy giving process. Manufacturing of certain tamgsabtement need
about more tons of raw materials which includes all materials. This paper shows the efforts for developing a SCC mirgs of hav
high performance of fly ash added with other mineral added such as Silica Fume and Ground Granuldtech8taslag
(GGBFS). For replacing cement used materials are GGBFS, silica fume, fly ash etc. can make sure the required condratelphy
chemical properties. In this paper three trial mixes prepared and their physical and chemical propertienced entheir first state.
In first mixes 50% cement of M50 mix are replaced by fly ash. In second mix adding 20% of GGBFS and 50% of fly ashi@placing
cement. In third mix by adding 50% fly ash, 20% GGBFS and 5% of silica fume. Totally 70bdegfvant content in all three mix.
The result for the compressive strength, flexural strength shows better performance of all Self Compacting Concrete

sica

Keywordss silica fume, fly ash, and Ground Granulated Blast Furnace Slag (GGBFS)

I NTRODUCTI ON

Concrete is anmportant material used in most of the construction activities. There is a huge infrastructural insistgnt, al
constructions must undergo a change in the country. The requirements of a normal concrete like high workability, gdodnstregngt

more durabiliy can be achieved by adding several mineral and chemitralxtures Korean researcher has determined the CO
emission reductions by more volume of fly ash as a replaced for cement.

PERCENTAGE Vs SIEVE SIZE

g 150
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Fig. 1. Fine aggregate Mix Gradation Diagram

PERCENTAGE Vs SIEVE SIZE

g 150

%100 . e — )

£ 50 :

()

o 0 10 20 30 40 50
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Fig. 2.Coase aggregate Mix Gradation Diagram

MATERIAL : Physicalproperties of materials are given below

Cement: OPC 43 grade
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Fine Aggregate:The specific gravity of river sand is 2.65 and fineness modulus is 3.11

Coarse AggregateSpecific gravity is 2.6 and FM is 6.9 and the size of the particle 9 to 22 mm

Fly Ash: Fly ash collected from Ashtech (India) pvt. Ltd, Ashford center, Mumbai. The specific gravity of 3 and fineness of 1.2

m?/g.

GGBFS: TANCEM cement company. Ltd fromiMidhunagar provided GGBFS, which has the specific gravity of 2.83 and fineness

of 420 nf/kg. Table 1. Shows the chemical properties of GGBFS
Silica Fume: From Guru Corporation, Ahmedabad silica fume is purchased. Specific gravity of 2.22 and fine 0éssfaaD

Table 1. Mineral Chemical Properties

Properties Flyash GGBFS Silica fume
SiO, 55.87 50.37 90.46
TiO, 3.67 0.07 Nil

Na,O 0.66 0.53 Nil

CaO 0.8 12.84 Nil

FeO; 2.83 0.25 Nil

Al,O3 31.82 25.27 7.89

SO, 0.16 0.63 0.2

MgO 2.36 9.43 Nil

K,0O 1.99 0.3 0.23

Superplasticizer: A polycarboxylic which used commercially has a huge range of admixture. The optimal was obtained as
powder content by rheological apparatus.

Mix Proportions:

50% cement and 50% fly ashF50

30% cement ,20% GGBFS 50% and fly a860G20

25% cement 5% silica fume, 20% GGBFS and 50% flyiash0G20S5

Testing of SpecimensCubes Size 150 * 150 * 150 mm are tested in UTM for compressive, flexural strengths at 7, 14, 28,
days of curig period. 100 * 100 * 500 mm size are tested for flexural strength, underdinbloading, after the curing period of 2§
days. For Rapid Chloride Penetration Test, the power passes through the specimen of diameter 100 mm and thicknessef 5
testwas done for 6 hours.

Table 2. Mix design details in present study

Mix Msg
Mix design F50 F50G20 F50G20S5
Fly ash, % 50 50 50
Content, kg/m 400 400 400
GGBFS replacement, % 0 40 40
Content, kg/m 0 160 160
Silica fume replacement, % 0 0 10
Content, kg/m 0 0 50
Super plasticizer, % 0.7
Content, kg/m 3.8
wi/b ratio 0.31 0.31 0.31
w/c ratio 0.59 0.96 1.18
Cement (kg/m) 400 250 200
Fine Aggregate (kg/f 824 815 804
Coarse Aggregate (kgfn 790
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Type | (12 mm) 516 516 516
Type Il (14 mm) 221 221 221
Water (kg/m) 175
Viscosity modifying agent (kg/f - 0.37 -
SCC Properties

Slump flow (mm) 750 774 680

T50 cm slump flow (sec) 6 6 6

Jring (mm) 6 9 10

U-box (mm) 1 6 4

V-funnel flow (sec) 11 11 12

RESULTS DANMICUSSI ONS

SCC- Workability: While casting SCC samples, workability tests Slump floviulhel test, Wbox, Jring tests are done and the
values are given in Table 2. Three mix of SCC shows a good result on passing ability, segregation resistance and flsetihtgg Th
time problem extended which shows F50 mix has good flow properties. In F50G20 mix which is more viscous so viscositg mo
agent is essential. Alternative to use of Viscosity modifying agent, an additional silica fume was added with fly ashk®d GGB

Compressive Strength:For 7, 14, 28, 60 and 90 days curing is done. For F50 the maximum compressive strength of 75 Mpa, {
F50G20 the maximum compressive strength is 64 Mpa and for F50G20S5 the maximum compressive strength is 62. All mixe
there maimum at 90 days of curing

Compressive Strength Vs Curing period

€ 80
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g 40 I

o
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[9]

2 0

E- 7 days 14 Days 28 Days 60 Days 90 Days
8 Curing period

mF50 "F50G20mF50G20S5

Fig. 3. Cube Compressive Strength at various curing periods

Flexural Strength: For 7, 14. 28, 60 and 90 days of curing the test been conducted. The flexural strength of the several self
compacting concrete mix is mostly neaotber mixes. Among the three selimpacting mixes, F50 mix has more 28day flexural
strength and shown in Fig. 4. The-@8y flexural strength of the three mixes are in the rangé.9.Mpa, which is higher or equal to
5.5 Mpa flexural estimated strengthing BIS 456 (2000) Codal provisions
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Flexural Strength Vs Curing period

7 days 14 Days 28 Days 60 Days 90 Days
Curing period

Flexural strength (Mpa)
O FRP NWPHMOUlo N ©

mF50 "F50G20mF50G20S5

Fig. 4. Flexural Strength at various curing periods

I CONCLUSI ON
In this study SCC using more volume fly ash, added with GGBFS and silica fume. Various experiments were co
based on that conclusions are drawn. F50 mixes shows strength properties and high flow, as requirecbfop&gihg concrete,

with superpésticizer, we are removing form work settling time will be extended Use of fAG&BFS based F50G20 mixes

improves the selfompacting settling characteristics of sadfmpacting concrete mixes, but flow properties of-sethpacting

hduct

concrete are not aidved in this F50G20 mix. Silica fume added to the F50G20S5 mixes without viscosity modifying agent improves
the flow properties of the setfompacting concrete. Fly ash based F50 mix compressive strength is higher compared with F50G20 al

F50G20S5 mixest®8 days of curing.
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Abstract- Renewable energy is mostly used by many countries now days for energy generation and save our environment as we
conventional fuel resources. Solar energy is one of the most efficient, clean and affordable energy alternatives alzgila¥lghtthe current
concerns about global warming and ever increasing energy rates, countries are seriously looking for domestic and sadestfiaalar energy.
Cooling, refrigeration, and air conditioning processes are considered essential needs aretjmiggarents for all human beings in our world toda
In the present study, a detail review of the application of solar energy by using evacuated tube collector with hehhqipgytéar hot water
generation has been carried out. The utilization oérsehergy for hot water generation system by Evacuated Tube Collector would he
improvement of energy economics, energy consumption and energy efficiency. The review focuses especially on EvacuatheciubsitGo
Heat Pipe Technology. The studyalincludes thermodynamic equation to find out efficiency of Evacuated Tube Collector with Heat Pipe
reviewed Design parameters and theoretical model with equations and also reviewed comparison of theoretical and erpsuitrainEalacuated
Tube Collector with HeatPipe Technology. This technology used mainly for hot water generation which is further used for different p
compared to any other collector or technology because of higher efficiency, less heat loss, less friction and radgmages.

Keywords: Renewable energy, Solar energy, Evacuated Tube Collector, Heat Pipe Technology
1.INTRODUCTION

There are still fossil fuels are used by most of the countries for energy generation in diffeterg such as domestic, transportatiodustrial,
commercial, institutional, etc. The sources of fossil fuels are limited. Fossil fuels are conventional energy sourcee \itnitbdaand may be
finished in near future. We pollute our environment by burning fossil fuels. By burning fossisfneke produced which spread in environment al
pollute it. Due to fossil fuel there are green house effect and global warming such a serious problem occur in our @ramaitreéact adversely.
Fossil fuel deploys the ozone layer due to this tiaviblet radiation coming from the sun directly radiated on earth which is harmful for hu
beings.

Energy is the heart of any country and it has continuous driving power for economic growth. We know that every day thierdensagy is
increased. Bu we al so know that the stock of fossil fuel i s | isrdemaed
We have to find such type of energy source which produce energy as much as conventional fuel like fossil fuel ancetnaisde not limited.
There is one solution of the problem is renewable energy. Renewable energy is Non Conventional energy sources anditvegasnamskagain
and also we can extract high energy from renewable energy sources.

Nomencl atur e

Ac collector area (R)

Co specific heat capacity of solar fluid (Jkg™)

| as s

V.
Ip in
Also

rpose

nd

man

G tot al gl obal solar radiajion on the collectords surface N m

G Solar fluid mass flow rate (kg™

Qaux auxiliary heating requirement (MJ)

Que useful heat collecte(d)
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Qud useful heat delivered (J)
Qloss supply pipe heat loss (J)
Qs Solar yield (MJ)

SF solar fraction (%)

he collector efficiency (%)
hs system efficiency (%)

1.1 Renewable Energy

Renewable energy is defined as energy that comes from resources whietuealy build up again on a human time scale, such as sun li
wind energy, geothermal heat, rain, tidal energy, wave heat etc.

Renewable energy is used in four distinct areas such as air and water heating/cooling, electricity generation, erexgy seali@reas and
fuels in automobiles. There are significantly increasing energy security, less harmful climatic condition and make deowiitaly to countries
due to rapid utilization of renewable energy. Two countries named Iceland and Naresgy generate all their electricity by renewable energ
Also, some other countries set their goal to produce much more energy using renewable energy in near future. For exammsekinhB
government decided to switch the total energy supply to I@dwable energy by 2050.

Comparison between fossil fuel energy and renewable energy is as given below:

Fossil fuel energy Renewable energy
1. | Energy is generated by burning fossil fuel and u| 1. | Energy is generated bwtilizing energy from
where energy is prime factor. renewable sources such as sun, wind energy,
energy, geothermal energy, etc and converts it
useful form by different technologies.
2. | Energy from fossil fuel can pollute our environment 2. | Energy from renewable sourcesniaturally and neve
pollute environment.
3. | It adversely affect environment and produce sd 3. | Renewable energy never produces any adverse €
serious problem such as green house effect and g on environment.
warming.
4. | W can get much more engrdrom fossil fuels than 4. | We candét get more energ
renewable energy. developing different technologies to conv
renewable energy in useful form.
5. | Still most of the energy required is fulfilled by fosy 5. | Still wec an 6t replace conve
fuel. renewable energy sources.
6. | The sources of conventional energy such as fg The sources of renewable energy are very wide
fuels are limited and it might be finished in ng huge and also it iV never finish because we cg
future. utilize it again and again.

There is one suitable solution of all environmental problems éikeumulation of greenhouse gases, global warming issue, etc. And the sol
is Renewable energy. The energy from renewable soe s i s pol l ution free and environment
technologies are developed to use more renewable energy for energy production [9].

72 www.ijergs.org

W W u

ght,

ution
fri



http://www.ijergs.org/

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu

ISSN 2091-2730

To save conventional energy sources and to protect the environment, renematgg is the best aspect. A continuous and significa
development of different technologies for utilizing renewable energy sources is remarkable for the future of a balaheseiggleronomy. As

nt

the demand for energy is increased, use of fossiliualso increased but only renewable energy sources can fill that gap between energy deman

and use of fossil fuel. Because by using renewable energy sources we can reach demand by using less conventionafosséripelikeNeed of
healthy and hyginic food products, attonditioning, hot water supply, stored horticulture product for long time are such factors which encol
the use of renewable energy in industrial production and domestic process [13].

1.2.Solar Energy

All Solar energy is nothing but only heat from sun and radiant light. The solar energy is used in different technologgesaaicheating, solar

cooling, solar thermal energy, photovoltaic, solar architecture and artificial photosynthesis. Amdrieatienewable energy sources solar energy

is an important source of energy. Solar energy technologies are classified as active solar and passive solar enerthebesedhey capture and
distribute solar energy or convert it into solar power. Tleeedifferent active solar techniques to use solar energyphi@ovoltaic system, solar
water heating/cooling and concentrated solar power. Different passive solar energy techniques include orienting a hhédsun tselecting

rages

materials with favaable thermal mass or light dispersing properties and designing spaces that naturally circulated air. Solar energy| is us
everywhere now a days in different purposes. Somewhere it is used for electricity production, hot water genecatimitiGiing, refrigeration,
domestic purpose and cooking etc.

In 2011, the International Energy Agency said that Ddlogleswillhae ¢l o

huge longet er m benefits. It wi | dcurity throughe relsree on @i indigenous, sirexhagistilder amd/ mogibyrt

independent resource, enhance sustainability, reduce pollution, lower the costs of mitigating global warming, and kpapefodsier than
otherwise. These advantages are gloHence the additional costs of the incentives for early deployment should be considered learning inves
they must be wisely spent and need to be widely sharedo.

There are different types of renewable energy are available sucls@ar energy, wid energy, geothermal energy, tidal energy, etc. So
energy is mostly used from all of the above mentioned energies because of its more likely distribution in nature ancabrasdavailable. Solar
energy is environment friendly, clean, low cost aadily available form of renewable energy. There are thermonuclear reactions are occur ins
core of the sun, which resulting electromagnetic radiation released by sun is known as solar energy. A huge amouatiatisolés received by
e a r suhfates As increasing energy prices, limited conventional fuels and increase global warming guide many countries wabkeaeegy
such as solar energy, wind energy, etc instead of conventional fuels. Solar energy is utilized for different puliffeseriv technologies such ag
photovoltaic, solar collectors, etc. Solar energy is used for different purposeldé&gicity production, air conditioning, power plant, hot/cold watg
generation, refrigeration technologies, industrial process, damastpose, etc now a day. There are different types of collectors to collect
radi ation and convert it into useful form. Still st#manyreséatches goiag
on these areas te@ more available solar energy and also for increasing performance of solar collector, resulting increase its efficiency.

2.SOLAR COLLECTORS

A Solar thermal collector collects radiation coming from sun (solar radiation) and converts that collected radiatiantqhesjui form. An
absorber is placed inside the solar thermal collector to collect heat from sun radiation. Solar radiatogyisnethe form of electromagnetic
radiation from the infrared (long) the ultraviol et isGbwattstper squwaaey
meter under clear skies, depending upon weather conditions, locatidasientation.

There are different solar collectors for different purposes. Some collector collect radiation to produce electricity,llsotoes awllects
radiation for hot/cold water generation, air collectors used for air conditioning, etc. Smiipleiors are typically used in residential and commerc
buildings for space heating.

There are two forms of solar collectors (1) Concentrating collectors and (23dwaentrating collectors. In Naroncentrating collectors, the
collector area is thease as the absorber area and whole solar panel absorbs light. In concentrating collectors, the collector area is thigge
absorber area.

There are two types of solar collectors: (1) Flat plate and (2) Evacuated tube collectors.

Both of the above clictors are used for domestic hot water or cooling with absorption chillers and space heating.

73 www.ijergs.org

tment:

ar

de the

D

solar
10

=

D

r than



http://www.ijergs.org/

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu

ISSN 2091-2730

21 Fl at plate collectors
rain, wind,
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Figurel. Schematic of a flat plate collector

Flat plate collectors consist of
(1) A dark flatplate absorber,
(2) Atransparent cover,
(3) A heattransfer fluid and
(4) A heat insulating backing.

A dark flatplate absorber has a thin absorber sheet which is backed by a coil of fluid tubing. A grid or coil of fluid tubing isnpdace
insulated casing with a glass or polycarbonate cover. In et panels, fluid is passed through tubing to transfer heat from the absorber
insulated water tank.

In flat plate collectors first sun radiation is absorbed by absorber plate and converts solar energy into heat eneeg. ertesgh then
transerred to the liquid (water) which is circulating through pipes which attached to the absorber plate. Absorber platés @rd paimi t h
Coatingso which absorb and retain heat bett er etohauminiumrbdcausethisytypeol
metal is good conductor of heat which transfers more amount of heat by calculation. Mainly copper is used for abscaer iplagtenore
expensive, but less corrosive than aluminium.

2.2 Evacuated Tube Collectors (ETC)

Evacuated tube collectors are made from number of evacuated glass tubes. Each evacuated glass tube has an absdrioér hpatepipevis
placed inside the tube. Solar radiation incident on evacuated glass tube is absorbed by absorbecquiatrizathis solar radiation into heat. This heg
is transferred from absorber plate to the heat pipe. This heat is utilised to generate hot water by transferring heatpfpertddomestic water
which is passing througttohed8o ®hkehhegeri satradsfimanetdobener al
manifold is wrapped in insulation and covered by a protective sheet metal or plastic case. There are vacuum is creheedlassidebe so that it
greatly rediced convection and conduction heat loss generally occurred outside of the tube. Therefore, we can get higher effraieumateihtebe

collectors than flat plate collectors, especially in colder conditions. In warmer condition or in warmer clirseadsahtage is largely lost, except in

those cases where very hot water is desirable.
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Figure2. Evacuated tube collector with heat pipe
There are different types of evacuated tube collectors available such as
(1) Glass metal evacuated tube collectors
(2) Glass Glass evacuated tube collectors

Glassi metal evacuated tube collectors further classified as concentric fluid inlet and outlet and separated inlet and catistrolipgsto flow
of fluid in pipes.

There is a singl glass tube in concentric fluid inlet and outlet tube. There is a copper heat pipe or water flow pipe with attactmsiiérttie i
tube. In this type of construction each single pipe and absorber fins are free to rotate in any direction (angleheatig€tor is mounted

horizontally.

Glass metal with separated inlet and outlet pipes evacuated tube collectors are of traditional type collector. The shape of diisdyipe of

collector is flat or curved. Vacuum is desirable inside the tabdsat lower working temperature efficiency of this type of evacuated tube collectpr is

high.
In construction of glasglass evacuated tube collectors two glass tubes fused together at one end. There are coating of integrated cylind:l
absorber isavailable in the inner tube. This type of evacuated tube collectors is less efficient than theetdhsgpe but cheaper in cost and mo

reliable than glasmetal type. GlassGlass collectors are more efficient at high working temperatures.

Comparisn of flat plate collector (FPC) and Evacuated tube collector (ETC) is as given below.

Flat plate collector (FPC) Evacuated Tube Collector (ETC)
1. | In flat plate collector an absorber plate with a sheg 1. | | evacuated tube collector a glass tube with vacy
copper, painted or coated black is bondegipes of inside it is surrounding an absorber plate or area.

transfer fluid.

2. | FPC has low cost. 2. | ETC has higher cost.

3. | Flat plate collector is more efficient than evacua 3. | ETC is more efficient than FPC at lower worki
tube collector ahmbient temperature. temperatures (conditions).

4. | The design of FPC is easy. 4. | The design of ETC is difficult because of vacu

75 www.ijergs.org

ical m

e



http://www.ijergs.org/

(0601 UOE U b GiE@ up @ Ul UOEGE Qi u &1 GIVEE GO BD w® Biw (-) VIOGT Quub | Oyithy  EUA U W U W W W W W W W WU W W W W W U
ISSN 2091-2730

inside the tube.
5. | FPCs are sensitive to sun angle and orientation. 5. | ETCs are less sensitive to sun angle and orientatig
6. | FPCs have longer life. 6. | ETCs have less life than FPCs.
7. | Flat plate gives better year round performance. Performance of ETCs is less than FPCs.

23 Heat Pipe Technol ogy

A heat pipe is a heat transfer device which transfers heat between two solid surfaces by using two principles as theninély cordiphase
transition.

There are two sections are available mainly such as evaporation section (hot interface)dangdation section (cold interface). A liquid inside

the heat pipe evaporates at hot interface by absorbing heat from the absorber. That generated vapour then travelsnterfaeecaltd release

wuwu

latent heat to the working fluid passing from the ifdd. So the liquid inside the heat pipe is condenses back into a liquid which again travels to

evaporation section by capillary action, centrifugal force or gravity. Hence the cycle is completed and it continuotshprepesfer high amount
of heat Heat pipes are highly effective conductors because of the very high heat transfer coefficients for boiling and contieaggiipa length
may affect the effective thermal conductivity of it. Thermal conductivity can approach 100 kij/femlong het pipe than approximately 0.4 kwW/
(m-K) for copper. The schematic of heat pipe is shown as figure given below.

Alloy Manifold

Fibreglass Insulation

Copper Heat Exchange Manifold
Heat Pipe Condenser Element w‘

Exposure Under Sunlight &

Water

[- Sealed Copper Heat Pipe

I—~ Selective Absorbent Coating
Vacuum

L Ywin Glass Evacuated Tube

Fig.3. Schematic of heat pipe technology

Structure, design and construction:

A typical heat pipe is nothing but a sealed pipe or tube wikiohade with compatible material with working fluid such as for water heat pipe

copper is suitable and for ammonia heat pipes aluminium is suitable. When heat pipes are empty at that time for maiotaimrigside it a
vacuum pump is used. After crimg vacuum inside the heat pipes it fills partly with working fluid and then sealed. The working fluid mass is ¢
so that the heat pipe contains both vapour and liquid over the operating temperature range. Below the operating ténepléyatdristoo cold and
cannot vaporize into a gas. Above the operating temperature, all the liquid has turned to gas, and the environmentiaé tsnbpertsgh for any of
the gas to condense. Whether too high or too low, thermal conduction is still possibghttive walls of the heat pipe, but at a greatly reduced r
of thermal transfer. Working fluids are chosen according to the temperatures at which the heat pipe must operate. pyzgeradreatometimes
filled by partially filling with water, heatingintil the water boils and displaces the air, and then sealed while hot.
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There must be a saturated liquid and its vapour present inside the heat pipe for transferring heat. The saturatedriguiiqedle heat pipe
is vaporize and then travel to thendensation section where that vapour condense by releasing latent heat and that saturated liquid again
evaporation section by action of capillary, centrifugal force or by gravity. In a saturated heat pipe, the condenseddigried tohe evaporator
using a wick structure exerting a capillary action on the liquid phase of the working fluid. Wick structures used ireséatlpife sintered metal
powder, screen, and grooved wicks, which have a series of grooves parallel to the p\Mharithe condenser is located above the evaporator
gravitational field, gravity can return the liquid. In this case, the heat pipe is a thermosyphon. Finally, rotatingebastepgentrifugal forces to
return liquid from the condenser to the evagior.

Heat pipes contain no mechanical moving parts and typically require no maintenance, threaghdemsable gases that diffuse through the

pipeds wall s, resulting from breakdown of t md uvadrl ki mge dfulciei ¢ hee
transferring heat. The advantage of heat pipes over many othalis@pation mechanisms is their great efficiency in transferring heat.

The most commonly used envelope (and wick)/fluid pairs include:
1  Copper englope/Water working fluid for electronics cooling. This is by far the most common type of heat pipe.
1 Copper or Steel envelope/Refrigerant R134a working fluid for energy recovery in HVAC systems
1 Aluminium envelope/Ammonia working fluid for Spacecraft Ther@antrol

1  Superally envelope/Alkali Metal (Caesium, Potassium, Sodium) working fluid for high Temperature heat pipes, most comchor
for calibrating primary temperature measurement devices.

3. PERFORMANCE EVALUATION

3.1 Performance of heat pipe

Chunjing Wong Weije Feng, Qingtai Jiao, Shai Li and Dejun Cai et al [16] carried out study on heat transfer capacity of solar Ha@on
pipe.

They carried out study to determine the optimum range of volumes of the working fluid for the solar horizontal feeat pipe to determine
characteristics of the sensitivity of the heat pipe performance to the installation angle. So a researcher can designt#thidéatr pipe collectors
optimally.

The heat transfer performance of solar horizontal heat pipe isynmafilienced by filling amount and it is one of the key parameters of the s
horizontal heat pipe. They obtain optimum heat transfer performance of the solar horizontal pipe when the level helghg diuiebis about 19%
- 22% of the inner diametesf the solar horizontal pipe. The solar heat pipe is also sensitive to angle. The heat transfer capacity de
significantly at a small negative angle and the heat transfer capacity increased significantly at a small positive angle.

3.2 Performance ofFlat plate collectors with heat pipe

M. Hammad et al [1] investigated experimental study of the performance of a solar collector cooled by heat pipes. Hktde geifermance
of a flat plate solar collector cooled by a set of heat pipes, designedeemdactured locally to work at low temperature conditions equal to tha
flat plate solar collectors. He calculated the efficiencies and quantities of energy transferred to a water storagereankednthat it was
comparable to those obtained byngswater cooled solar collector. The collector efficiency mainly depends on time of day, solar intensity; an
temperature and flat plate mean temperature. The unit was less expensive and suitable for rural areas because icisadatatnrakte cooled
unit. Following figure shows the effect of solar intensity and ambient temperature combine to affect the efficiencytritaifyoois
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Efficiency (1)

o | | 1 |
-4 -2 o 2 4

Time (h) (Solar noon = 0)

Fig.4. Efficiency vs. Time

Some important merits of unit are free of icing, free of corrosion and caaflitige daily heated water at night. He measured efficiency of u
was 60% and also noticed that the unit was working at low temperature conditions and give satisfactory performance.

W W u

E. Azad et al [5] studied the theoretical and experimental investigatibeat pipe solar collector. He investigated the thermal behaviour of a

gravity assisted heat pipe solar collector theoretically and experimentally. The developed theoretical model was bastvcoreNTU method,

for evaluating thermal efficiencyf ¢he collector, the inlet, outlet water temperatures and heat pipe temperature. He also determined optimum valt

of evaporator length to condenser length ratio. There is a very high thermal conductance structure in the heat pipetufdiallsiws théneat
transportation with a temperature drop of smaller magnitude. Heat pipes consist of a sealed container with a smallveoridogtfhfid. There are
two sections in heat pipe as: evaporator section and condenser section. In evaporator sectamnigsheahsferred as latent heat energy k
evaporating the working fluid in a heating zone. In condenser section the vapour is returned to the heating zone aryhstroapire which lines
the inner wall of the container and the cycle is completed.

WA S

;'.;;;;;; - - _@’ '
B P 121111

Fig.5. Heat Pipe Schematic

Gravity assisted heat pipes are unidirectional condutiessbehave as thermal diode. Heat is transferred from evaporator section to condenser

section only but not in reversed direction, if we oriented heat pipe properlye $arnwreduce heat loss when absorber is at lower temperature
the liquid flow inside the heat exchanger. Advantages of heat pipes are less corrosive, redundancy and if one heatpiffemthat does not
effect on the performance of the collectOnly heat exchanger section must be insulated so that we can avoid freezing problem.

The condenser of the heat pipe is elevated so that the condensate returns to the evaporator with the assistancedofvgreaitygahhigh heat
transfer capabilityThere are no wick is required in the condenser section while for circumferential distribution a wick structure is regeinetieW
heat pipe is operating in gravity assisted mode, a high heat transfer capability can be achieved. Further, no wiekl i risgucondenser since
gravity drains the condensate from the wall to the paddle. However, a wick structure is required for circumferentigibdistfibquid in the
evaporator.
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He experimentally investigated the thermal performance of heat pigecadlector together with a simple theoretical analysis. Theoreti¢al
model can suggest an optimum heated lewgthled length ratio, so collector absorbs more heat and increase the overall amount of useful heat. Wit
the increase of the heated lengthded length, /L., the absorber area will increase which may result in increased solar energy by absorber plate
and also the heat loss from the absorber. Also, heat transfer coefficient in condenser will increase and hence ineaasartsierhratenithe
condenser.

E.Azad et al [10] studied an assessment of three types of heat pipe solar collectors. He installed all of three cqlézattaist;meach other.
When all of three collectors are operating under variable conditions such as wide framgjdemce solar radiation, the characteristics of three
collectors are noticed by him.

All of three collectors of testing unit are as given below:

L
_|
|
|
|
- .
L
|
L]
I .
|
|
- .
__ |
BN
AN |
BN
_ |
|
- .
__ |
By
|
- .
L]
|
L]
|
|
|
H =
Type | Type ll Type Il
Fig.6. Heat pie solar collector
Efficiency of three collectors is as given below:
| Type | —— ——Type ll —-- —- Type ||||
0B -
0.7 -
T 06 e
& 0.5 - =
5 na m—
% 0.3 | rme—
0.z 4 = = _._\_\___——|
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Fig. 7. Heat pipe solar collectoroés efficilenc

He noticed that Typd collector as shown above figure that are with fins gave better efficiency among three collectors. attactires! with
tubes can increase the performance of collector. This type of collector is of low cost and easily produced but leakages are t
33 Performance of Evacuated Tube Collectors (ETC) with heat pipe

Evacuated tube collectors are such collectorshwvibllect solar radiation (energy) and convert it into heat energy. With the help of heat| pipe
technology evacuated tube collector can transfer solar energy into heat energy. In heat pipe mainly two sections arazmadabVaporative
section and cafensation section. In evaporative section fluid inside the tube is evaporated and then vapours travel to condensatitiersetiain
fluid condensed and working fluid or air is heated by taking heat from the vapour inside the heat pipe at heat éxsidartge manifold.
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Convective heat loss is less in evacuated tube collectors because absorber surface is placed inside the vacuum. ¥¢kicamaalidion loss

by using a low emissivity absorber surface. A heat extraction from long thin absother main problem with evacuated tube solar collector.

Following methods are used to extract heat from evacuated tubes:
U Heat pipe
U Flow through absorber
U  All glass tubes

U Storage absorber.

G.L. Morrison, I. Budihardjo, M. Behnia et al [2] studied wéteglass evacuated tube solar water heaters and found that evacuated tube solar

collectors have better performance than flat plate solar collectors, for high temperature operations.

S.B.Riffat, X.Zhao and P.S.Doherty et al [3] developed a theoretical nmdeldstigated thermal performance of a thin membranepieat
solar collector. He designed and constructed a thin membrangipeatolar collector so that it can collect solar radiation efficiently with low cq
He also developed a heat balance equatfor analysis purpose. He analysing heat transfer processes occurring at top cover, absorber and
areas. The test efficiency was found to be in the rang#28 which is a bitter lower than the values predicted by modelling.

A comparison of temg and modelling results of the thin membrane heat pipe solar collector is shown as following graph.

Comparison of testimg and modelling results -

the thin membrane heat pipe solar collector
20

0 . A
ll-\-
P
——] —
- _"""'-—.____ -
= 50 " --"":""-—
by .-‘-"""'--—...__-_--"'"'--.__
; a0 e —— —
Ld
§ *  idsting 4
o = —evgcumied chamber
s - sin-gle glass. unedacuated chafriter
10
o
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Fig.8. Comparison of testing and modelling result

OMi ni atured heat pipes cost are | ess t hapilateheatrpipasolar bodeator. Theimeasuaed
efficiency of the test was in the range of20%. This value is lower than the prediction for evacuated case by modelling while higher tha
prediction for unevacuated chamber with single glass coverwitihappened because in case of evacuated one the heat transfer resistance
due to inert gas, argon is used for filling the chamber after evacuated. In unevacuated chamber heat resistancecigiesssitleethe chamber. If
we comparing botthen we can find that the convective or conduction loss is more in unevacuated chamber than evacuated one.

Yong Kim and Taebeom seo et al [4] studied thermal performances comparisons of the glass evacuated tube solar col&wpes with
absorberdbe. The thermal performance of a glass evacuated tube solar collector is investigated numerically and experimentédlyefedtgiass
tube and absorber tube. The working fluid is an air in this solar collector. The performance of four differemto$tedys®rber tubes of solar
collectors are carried out to find out the best and optimum shape of absorber tube. They also compared the perforniectoe ofocel and
simplified model in which only beam radiation is considered. They observed theadrtimagters which seriously affected the performance of sq
collectors are incidence angle of solar radiation, shape of the absorber and arrangement of collector tube. The amireiatas, the numbe
of collector tube decreases and hence decrgdized solar energy. They test the four models with only beam radiation for single collector tub
then beam radiation with the diffuse radiation and shadow effect for different collectors.

The four crossections of different shapes of absorbeetutire shown in following figure.
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Fig.9. Four crossections of different shapes of absorber

Model Il gave the best performance among four different collectors, when we cedsaidy beam radiation. Initially, when the incidence

angle was small, the efficiency of model Il was high but as soon as incidence angle increases the efficiency of nemiekflHigher than that of
model Ill. When the effects of the diffuse irratifie and the shadow due to adjacent tubes were considered, the performance of model Il
best for all ranges of the incidence angle.

I. Budhihardjo, G.L.Morrison et al [6] investigated the performance of iateglass evacuated tube solar watesthes. The performance was
evaluated using experimental measurement of optical and heat loss characteristics and a simulation model of the th@inalgfrom single
ended tubes. The performance of warteglass evacuated tube solar collector esystvas compared with flat plate solar collector in a range
locations.

The schematic of watén-glass evacuated tube solar water heater is as given below.

HORIZONTAL TANK

HOT WATER

ABSORBER SURFACE

VACUUM ENVELOPE

Fig.10. Natural circulation flow in a watén-glass solar water heater
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They prepared a modef waterin-glass evacuated tube solar water heaters and simulate the performance of it. An evacuated tube sys
30 tubes had slightly lower energy savings than a two panel & ffabplate system.

Liangdong Ma, Zhen Lu, Zhang and Ruobing Lian@l€f7] studied thermal performance analysis of the glass evacuated tube solar col
with U-tube. They investigated thermal performance of the individual glass evacuated tube solar collector by analytical methiadcéhector is
two layered glas evacuated tube and the absorber film is deposited in the outer surface of the absorber tube. Using one dimensiahal
solution, the heat loss coefficient and heat efficiency factor are analyzed. Also, they studied the influence of aiwkgyethimeabsorber tube and
the copper fin on the heat efficiency. The function relation of the heat lesfficient of the glass evacuated tube solar collector with temperat
difference between the absorbing coating surface and the ambient air isaronline

Anti-freezing, rapid staitip, resistance to high pressure, easy installation and maintenance, etc are the advantages of heat pipe evac
solar collectors. Many countries have paid more and more attention to utilise solar energy and ineregseammomy by saving conventiona
fuels as much as possible. But the heat pipe evacuated tubular must maintain the vacuum environment. In the pradima) iphesy difficult

to maintain a vacuum inside the tube because lots ctandensalal gas will be produced in the heat pipe at the running process of the system.

thermal performance of the heat pipe will be subject to serious influence because of the accumulation of non condensable gas.

Currently, Utube glass evacuated tube solatemibr is much more widely used compared with the heat piteb&l glass evacuated tube solg
collector is shown in the figure given below.

Advanced col lector tube

Aluminium fin Hot terminal

77

U-type copper branch

Cool termina

1- Outer Glass Tube

2- Absorber tube

R 3- Copper Fin
i 4-  U- Tube
@ 5-  VacuumJacket

Fig.11. Glass evacuated tube solar collector witluthe (a)
lllustration of the glass evacuated tube (b) cisEdion

The influence of the thermal resistance of air layer on the heat efficiency is large. To evaluate thermal performaglzesoéviaeuated tube
solar collector, heat efficiency as well as surface temperature of the absorbing coating is important parameters.ntiyareffedses with increase
of solar radiation intensity, but it reaches gradually to a constant. Variationoidretfy and coating temperature with radiation intensity is as sho
below.

—a— 7

—a— Coating temperature, T
P

T T A
400 EHy HOK) [RUEA) 1200 1400}

Fig.12. Variation of efficiency and coating temperature with radiation intensity
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Dan Nchelatebe Nkwetta, Mervyn Smyth, Aggelos Zacharopoulos and Trevor Hyde et al [9] cardptcalitevaluation and analysis of an
internal low concentrated evacuated tube heat pipe solar collector for powering solar air conditioning systems. Thisvamalgsigd out to
enhance the collection of solar radiation for medium temperature dppigkaRay trace analysis was carried out at different transverse angle
determine the quantities such as optical efficiencies, related optical losses and flux distribution on the absorbeemfathevirconcentrating
evacuated tube heat pipe satatlector. They investigated the truncated internattmmcentrated evacuated tube heat pipe solar collector with
respective acceptance half angle as shown in figure.

Ciluss
e

Haull nceeptance
angle

absorber

Fig.13. the truncates internal concentrating evacuated tube heat pipe (ICBT&tRpBector configuration

Ray trace diagram for the internal l@mencentrated evacuated tube heat pipe solar collector with solar radiation incident at dif]

transverse angles are as given below.

U
l{f;f-/t,,“- i
R/

a Incident at O" transverse angles b incident at 10" transverse angles

Fig.14 Ray trace diagram for the intert@k-concentrated evacuated tube heat pipe solar connector with solar radiation incident(bj (& 0

b incident at 20° transverse anglas

a Incident at 20° transvarse anglaes

Fig.15 Ray trace diagram for the internal foencentrated evacuated tube heat pipe solar connector with solar radiation incident &b)&®0

The variation in optical efficiencies at different transverse angles showed-lm@&anrelationship. The truncated internal reflector desi
reduced reflector losses and cost of the reflective material. We increased the irradiance level on the diesirpgreand reduce convective he
losses with combine use of concentration and evaluation. They achieved higher temperatures with larger temperatued diffbreatice
improvement in the thermal performances.
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Bin Du, Eric Hu and Mohan Kolhe et alfJLcarried out an experimental platform for heat pipe solar collector testing. The parameters ingluded

in experiment were receiver and absorber areas, the effective heat capacity, the incidence angle modifier and the guremsdralsty its
correlationswith the instantaneous efficiency were investigated.

The pressure drop was an important parameter for the design of the solar collector. First we have to check that thaérepwetiesrand

bubbles in the moving working fluid before measuring theqanesdrop. The measured parameters are the temperature of working fluid at the inlet

collector , the mass flow rate of working medium, the pressure difference between the inlet and outlet of collector. The calculaf#ooffthe
collectorbés pressure drop i s:

Dp =51838 ri+ 1807 m 1)
Where, m= mass flow rate of working medium
Althe measuring parameterds performance was as desirable and

Lacour Ayompe and Aidan Duffy et al [12] studied thermal performance analysis of a solar water heating system withéveatuaigel tube
collector using data from a field trial.

Evacuated tube collectors (ETCs) have glass tubes with vacuum generated inside it. The absorber surface which abadiagosolar
located inside the glass tube and absorber surface has different shapes. fTCbrma subdi vi ded i n two typers:
glass) and (2) ¢6éheat piped. Direct flow through ev ddwith & tank ortshelb
A larger diameter glass tube is dde surround each tube with the annular space between the tubes evacuated to reduce heat losses. The hg¢
liquid is heated as it circulates in the tubes.

A heat pipe (HP) has tubes which has high thermal conductance and there are small amadami@fluid is present inside the heat pipe. At
heating zone of heat pipe working fluid is evaporating by absorbing a latent heat of evaporation. That evaporated vapwal theooling zone
and it condenses by rejecting heat to fluid which ftbvough manifold. Then the condensate return back to the heating zone and the cycle con
The condensate returns back to evaporative section by capillary action, gravity or by wick structure. The tubes are ittothrgechatal tips
projecting into aheat exchanger (manifold) containing flowing water or water/glycol. Heat is transferred into the manifold and througiorcirc
pipe work to be used in heating and/or hot water applications.

A heat pipe evacuated tube collector (BPC) has a heat pip@side a vacuum generated tube. Due to vacuum present inside the tu
reduces convection and conduction losses, so the collectors can operate at higher temperatures than flat plate cOb¢cERPE&-&d HETCs
can collect both direct and diffusadiation. Heat pipe evacuated tube collectors have higher efficiency at low incidence angles. Typicall
absorbing fins are attached to the tubes to maximise thermal gains.

The main difference in thermal performance between &M@ and conventional P technologies lies in the heat transfer processes from
absorber tube wall to the energy transporting fluid. In theEHIE there are three processes involved which are evaporation, condensatio
convection. For conventional HP solar collectors, heatsfer occurs only in the absorber plate. Solar collectors with HPs have a faster reg
time because it has lower thermal masses.

HPs operate like a thermal diode, i.e., with unidirectional heat flow. This minimizes heat loss from the transpiortiigefi incident radiation
is low. Furthermore, when the maximum design temperature of the collector is reached, additional heat transfer caneloe Phévemevents
overheating of the circulation fluid, a common problem in many solar collector s/stem

The use of HFETCs in solar water heating systems (SWHSSs) is increasing worldwide because of their high thermal efficiencies and g
water temperatures when compares to flat plate collectors (FPCs). Heat pipe evacuated tube and manifoldhigdgyahevwelow.

Hot vapour rises to

T Cooclea vapour, igwaifies and
reftatns to bottoarm of pipe
tTo repoeat cycilie
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Fig.16 Heat pipe evacuated tube collector

Glass Weo! Insulation
Sitver Brazed

Aluminium Casing < -
opper Header

High Efficiency
Evacuated Yubes

Silicone
Rubber Seals

Frooze Protocted
Copper Heat Pipos

Motal Heat
Transfer Fin

Instalier Friendly
Steel Framo Frame Design

Fig.17. Manifold

Energy Performance Analysis
1. Energy Collected:
The useful energy collected by the solar energy collector is given as:

1 i # 4 4y 2)

2. Energy delivered and supply pipe losses:
The useful energy delivered by the solar coil to the hot water tank is given as:

1 I # 45 4 5 3)

Supply pipdosses were due to the temperature drop as the solar fluid flowed between the collector outlet and the solar codl inle
hot water tank. These losses were calculated as:

1 I # 45 4 4)

3. Solar Fraction:

The solar fractio (SF) is the ration of solar heat yield to the total energy requirement for water heating and is given as:

3& %)
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4. Collector efficiency:

The collector efficiency is calculated as:

h i ﬁ ©)

5. System Efficiency:

The system efficiency is calculated as:

s i - (7)

To reduce energy loss, the solar circuit supply pipes should be kept aasshossible. The low thermal mass of aHHFC causes it to absorb
solar radiation and transmit heat quickly to the solar fluid. They also concluded #EIEH#are more efficient than flat plate counterparts wh
operating as components of a solar watatimg system by comparison of study results.

Vishal Dabra, Laxmikant Yadav and Avdhesh Yadav et al [13] studied the effect of tilt angle on the performance of evheuatdal tair
collector: experimental analysis.

The Evacuated tube solar air collaci® located at different collector tilt angles af a8d 45with the horizontal. Tilt angle played significant
influence on the thermal performance of the evacuated tube solar air collector along with or without reflectottiiFangi@ evacuated tube solar

air collector with reflector had better thermal performance than theil#ngle evacuated tube solar air collector with or without reflector.

Increasing collector tilt angle had no positive effect on the thermosyplemoptenon inside the evacuated tubes.

They concluded that thermal performance of evacuated tube solar air collectotilagB@le had more than at 4fit angle with and without
reflector. They noted that steep collector tilt angle)(4%ecrease thehermal performance of evacuated tube solar air collector and
thermosyphonic circulation phenomenon.

Hongf ei Zheng, Jianying Xiong, Yuehong Su and Haiyin Zdiatvag
characteristics othe performance of a heat pipe evacuated tube solar collector.

There is a significant influence on the performance addiate
characteristics. This influence is generally related ® liack surface emissivity and temperature. The heat loss of the evacuated tube cq
increases with the increase of the back surface emissivity. The change of back surface emissivity can significantty péféatniance of the
ETSC at highertempart ur e but affect | ittle at | ower temperature. The dfr
ETSC in summer by increasing the receiverds back surface rough

Heat transfer model of ETSC suggested by author is as shdigare given below.
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Fig.18. Heat transfer model of the ETSC

They mainly focuses on studying the methods of i ncr ea s suriage
emissivity and studied that by performing roughnessreaht on the receiverds back surface.
collector and the radiative heat loss can be reduced by adding sunshade plate.

The influence of the receiver 6s b ac kantswvhen tha tereperaure ishigher, whileythe eftect

very limited when the temperature is in lower range.

4. CONCLUSION

L.M. Ayompe, A.duffy, M.conlon and S.J.McCormack et al [8] investigated comparative field performance study of flat plaatgrige
evacuated tube collectors (ETCS) for domestic water heating systems in a temperature climate. They presented a yeegyr@enfbrenznce
monitoring results of two solar water heaters with %flat plate and 3 fheat pipe evacuated tube collectors (&} operating under the same
weather conditions. They concluded that the®4=RC system compares quite favourably with the?EMC system when connected to a 300! h
water tank.

Boris Rassamakin, Sergii Khairnasov, Vladilen Zaripov, Andrii RassamakirCéga Alforova et al [14] investigated aluminium heat pipe
applied in solar collectors.

Metal heat pipes applications to liquid solar collectors, especially to evacuated glass tube ones, is an efficienbsalat@rhiating plants.
Still majorityof  t her mal solar coll ectors cano6t ful fil t he r eq u icalabilityeandt
adaptability of design. There are also some problems in liquid solar collectors such as very high hydrauleerasitian thermal efficiency less
than 0.5. Authors are proposing to apply extruded aluminium alloy made heat pipe with wide fins and longitudinal greoiceth®drawbacks of
liquid thermal collectors.

They concluded that axial grooves can enhamed transfer inside the heat pipe similar to a wick. The developed solar collector had very
modularity and scalability.

They also noted that thermal performances of developed solar collectors are note worse than those of the comparedtdresgpipmor
made of copper with high thermal conductivity. Also it had very low hydraulic resistance.

After reviewing such number of papers we reach on the conclusion that evacuated tube collector with heat pipe techmesvgetiasnance

among all andalso there is some improvements needed to increase the performance of evacuated tube solar collector. So, we aretading
tube solar collector for hot water generation which is required in refrigeration system used for horticulture product.
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Analysis of effect of Polyurethane Bushing on stress distribution of AndRoll
bar

Sumit BhandiagareTushar Malf, Sonallrangadpalliwat,P. Baskat
123M.Tech Automotive Students VIT University, Vellore, Tamil Nadu)
* (Professor SMEXIT University, Vellore, Tamil Nady

sumitbhandigare @gmail.cqriviob.N0:(0)8888254985

Abstractd Anti-roll bars utilized in ground vehicle to reduce body roll by opposing any unequal vertical motion between the pair

wheels suffer from fatigue failure. The objective of this studysteuctural analysi®f an antiroll bar made of SAE 926@ith

different bush wall thicknessyere caried out by means of finite eleent (FE) technique using ansys workbenchl16 to determine

stress distributions in baim this study we analyd the hollow and solid bar.h& result obtained by of FEanalysesusing ansys

workbenchl6shows that equivalent stress in the inner surface of the corner bend of anti roll bar was the maximum; wherg is 1

chances of failure of bar moréhe bushwall thickness (5, 7.5and 10 mm) svaonsider in this analysi$he roll stiffness of antiroll

bar where calculated numericalljt was found that for both bars solid and hollow, thick wall thickness of bush tend to reduce stress

in the cornering region. Result shows the Changing thicknéssush for solid bar from 5mm to 7.5 mm approximately 9 %

improvement and that 5mm to 10mm approximate6land that for hallow bar 6%.

Keywordss Anti-roll Bar,Ansys workbench16,Bush wall thickness, Fatigue failure, FEA analysis, Roll stiffnesgrsbhidllow
bar

I NTRODUCTI ON

I n todayds automotive industry the main task that f a&clees
lot of research is going on in developing the parts which satisfies the above conditiocostHactor also considered during
development.

Anti-roll bar also known as stabilizer bar or sway bar was one invention used in stabilizing thdMelioke roll bar utilized in

ground vehicles to reduce body roll by opposing any unequalcakentiotion between the pairs of wheels suffer from fatigue

failure[2,3]. Basically structure of antbll bar is U shaped as shown in figurdi4]

Bushing Rubber bushing

bracket (polyurethane)

Fig.1-Anti roll bar with bush

The ends of the antoll bar are connected to suspension system.-Aali bar is made in hollow as well as solid. Now a days

t |

different shapes of antoll bar is available whose main function is reducing the body roll. Basically roll occurs during cornering due

to weight transfer towards outer sig7].
Anti iroll bar attached to the chassis by means of buikbre arebasicallytwo common types of antbll bar bushings
[6].They areclassified accordintp (degrees of freedomhe axial movement of the aatll bar in the bushing. In both types, the bar
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is free b rotate within the bushing. In the first bushing type, the bar is also free to move along bushiwbike the axial motiors
prevented in the second type

Fig. 2 Bushing (rubber bushings and metal mounting blocks)

Material of bushing also effethe stress values of anti roll bar[8] .Thmsshing mgerial is also another an influentiphramete
Thecommonly used material for bushing angbber, nylon opolyurethane[9]. Metabushings ar used in some race cars. Enhance
the spring stiffnes of bushing material also increases the roll stiffnesstifroll bar[10].

The important function of antoll bar is to decreasthe vehicle body roll. Vehicle ody roll occurs when a vehickiverge from
straightline motion where it goes. The imaginary lic@nnecting the roll centers of front and rear suspns forms the rolbxisof a
vehicle. C.Gof a vehiclebody (center of gravityls basicallyabove thismaginaryroll axig11].

Tvorcal Comtre of Grayity

>

UL JuSoyy

Noll Centre

Fig.3-Centre of gravity and Roll axis of vehicle

Thus, while cornering the centrifugahd other cornering (side wind) force cause to produrdl moment about thémaginaryroll
axis, which is equal to the product of centrifugal force with the niistdoetween the roll axis and the center of graagyshown in
fig.3. This moment causes the inner suspension to extend and the outer suspension sscthmptde body roll occurs [[12

In this analysisantiroll bar made of SAE 9263teelis used.SAE provides infaomation about antiroll bar manufacturing
technique, equations to find roll stiffness etc.

The main objective of this paper is analyze the effediftérent bush wall thickness on stres$ues of anti roll a bar .Authdake
herethree types of bush wall thickness(5, 7.5,10mm) and analyzed its effect on solid as well as hollow bar. Thegrayuedtrial
used for bush

METHODOLOGY

1. CAD Modeling
2. FEA Analysis
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3. Numerical Calculations

1. CAD MODELING
All Dimension of anti roll bais taken from SAE. CAD Model is made in Unigraphics (NX9). The following Fig4.shows the CAD
model. The Design is made for Solid and hollow bar.

Fig.4- CAD model of antiroll bar with bushing

According to design model was crated .sweep along curveeantye command used many times. The model is saved in step

wuwu

file

format. Same model was created for different bush wall thickness. Here bush wall thickness of 5mm, 7.5mm and 10 mm w

modeled.

2. FEA ANALYSIS
FEA analysis were carried out using ansyskbench 16software. The analysis were carried out for different bush wall thickr
The following procedure were adopted while analysis.

Procedure for analysis

1. Import Step format file into ansys workbench16.
Apply material properties to bush and bar.
Mesh the model.
Apply boundary condition and force condition.
Use Surface to surface contact between bush and bar.
Plot Von misses stress and total deformation.

oo AwWN

1 V. 160Me8
7.736 107
AB6Ge?
0 Min

ooco 0350 Q700 (m) v
—

0175 oS35

Fig.5 Principlestress for solid anti roll bar with bush wall thickness 5mm
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Fig.6- Deflecion of solid anti roll bar with bush wall thickness 5mm
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Fig.7- Principlestress for hollow anti roll bar with bustall thicknesssmm
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Fig.8-Deflection of hollowanti roll bar with bustwall thicknesssmm
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3.NUMERICAL CALCULATION OF ROLL STIFFNESS OFRANTI ROLL BAR

Fig6. FBD of bar

- FL ! Nm J

Sy \mm

Where,

Kr= Roll stifness

F= Force

L= Lenghth of tortion bar
F;= Displacement

FL Nin

Kn:= . e '('Ckl

tan ) =

72
Fa= 51;1 lyll:‘ a’ + L-:(n t b): i -l/::(b | r)jl
For solidBar
- PTTOTUIT UTIAIC MM T2T MHRUMAQT
ozgzpmztzc@® PR

fa = 33.88mm
- PTTEP T
R XTI

OAl 5 T T
ke= 257.96 Nm/degree
For hollowBar
Q PTTOTIITT UTAC MM T2T MHRUTMAQPT

O'ZchT[Z“Z CT

fa = 41.34mm
- PTTEP M
Q AFr T @T

OAIl 0T
kr = 211.574 Nm/degree
Resultand Discussion
The main purpose of this study
increased. To achieve this, anal ysi s
the deflection of anti rol | bar numeri
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Solid bar 211.09 33.88 34.812
Hollow bar 257.96 41.34 49.57
TabdRol1l I stiffness and deformation of solli
Tablséhows t variation principle stress value on a
Solid bar 348.12 316.80 309.6
Hollow bar  392.73 377.02 369.16

Table2: stress values of solid and hollow bar for different bush thickness

It is clear that the principle stress value depends upon the material property and wall thickness of bush. With inastaselin b
thickness the principle stress value decreases.

Anti roll bar | Mass(Kg)
Solid bar 6.5913
Hollow bar | 4.0344

Table3.Mass(kg) of solid and hollow bar

CONCLUSI ON
Stress distribution of an antbll bar has been investigated by using FEA method. Strucamedysis shows that the stress valug
maximum at the corners of the hollow and dddar that criticafor fatigue failure. The positionf maximum stress magnitude is a
same place irrespective of bush size and bush material. It was concluded thatitkienan stress magnitude obtained by increasin
bush wall thicknessResult shows the Changingall thickness of bush for solid bar from 5mm to 7.5 mm approximately 9

improvementn principle stressnd thatchanging wall thickness fro®mm to 10mm pproximately 11% . and that for hallow baf

6% improvement in principle stress.
Use of hollow bar reduces the weight , from result it is clear that approximately 2kg reduction in mass takes placehbifousin
shatft.
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Enhancement of low exposure images underwater: A review
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Abstract: Image enhancement is an important image processing technique that processes images suitably for a specific applice

e.g. image editing. The light attenuation thatvéls through the water medium tends to destroy the image quality and gives i
with low exposure. This therefore subjects to the problem of differentiating the image from the background. Many metho
been proposed to enhance the underwater isnagiag threshold, histogram equalization, global and local contrast correction etc
paper provides overview of such methods.

Keyword: ImageEnhancement, image exposure, low exposure images.
1. INTRODUCTION

Image enhancement plays an important role in vision and image processing. Enhancement under the water medium
accentuation or sharpening of image features such as duigeslaries, exposure or contrast to make a graphic display more u
for display and analysis and to differentiate it from the background. The enhancement process does not inherent infoterattion
the data but increases the dynamic range of tbearhfeatures so that they can be detected easily. The main objective of enhang
is to process an image so that the result is more suitable than the original image. For this, various underwater imapieg hecte
been introduced into underwaterdge processing field. This paper gives an overview of the defined techniques.

2.PROBLEMS IN UNDERWATER IMAGING

Underwater images are subjected to many problems such as light absorption, reflection and inherent sea structureaélérimght
from air medium to water medium is partly reflected back from the water surface and partly enters the water .But this light dis
as we go deeply into the water. Thus, giving as a dark and low exposure image. It is only the blue colour that has ébeggh w
and thus travels deeper into the water. This makes the water look blue in colour. In addition to it ,the blur image wuhdsrivate
brightness and low contrast. The light travelling through the water medium tends to lower the exposure and duiglityagkt thus
giving as a blur image since exposure determines the darkness or brightness of each element of the image.

Perfect Typical
Conditions Conditions

10m, 33ft S5m, 17ft
720m, 66t 8m, 24ft

35m, 116ft 15m, 50t

ASm, 150 25m, 85ft

100m, 3300 35m, 116t

Figure 1: colour appearance underwater
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3. OVERVIEW OF VARIOUS DEFINED UNDERWATER IMAGING TECHNIQUES.

A. Recursive exposure basesub-image histogram equalization

It is the extension of exposure based sub image histogram equalization method which is used for enhancement of low|expo
images. The method first divides the histogram into two sub histograms based on medium ifteagityo histograms are further
divided into sub histograms based on mean intensity. The sub histograms are equalized individually. Images with daxaragecy
low exposed images and the images with brighter part possess higher exposure. Bothr thrduoder exposed images are iterated
until the exposure value is less than the threshold value. The two images are than concatenated to obtain an enhanced image.

TIME

A 4

TIME WASTE
(Shorter)

A 4
Fig.1- EnergySources in the world

Figure2. Original underwater image Figure3. enhanced Image
B. Recursively separated exposure based sifbage histogram equalization
It is recursive version of exposure based sub image histogram equalization. Unlike recursive exposurenbetbedi, it performs

recursive divisions of histogram based on exposure threshold of individual sub histogram defined recursion level which are
further equalized individually.
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Compute the

histogram of the

image

A 4

image

Combine the sub
images into one

Compute clipped
threshold and clip thg ]
histogram

A 4

Apply histogram
equalization on <

Compute exposure
value and threshold
parameter

l

Divide the histogram
into two sub histograms [

individual sub
histoarams

Figure4. original image

4.LITERATURE SURVEY

using threshold

Nnaramatar

Repeat until the exposure
difference between iterations is
less than threshold

inning threshold and clip histog

Figure5.enhanced red plane

References | Paper Technique Parameters
[1] Saliency guided naturalnes| Combine the concept of popular Retinex and Difference Mean Opinion
enhancement in colour the histogram equalization (HE) and proposg Score(DMOS)
images efficient image naturalness enhancement LightnessOrderError
algorithm for both nosuniform and lav light Execution time
images.
[2] Enhancement of low This paper proposes exposure based recursi Entropy
exposure images via histogram equalization methods forage
recursive histogram enhancement. The proposed methods are ve
equalization algorithm effective for images acquired in low light
condition like under water sequences or nigh
vision images.
[3] Enhancement of low quality duatimage Rayleigkstretched contradimited | Entropy
Underwater images througll adaptive histogram MSE
integrated global and local | Specification, which integrates global and lo¢ PSNR
contrastcorrection contrast correction. Sobel Count
MSSIM
EMEE
NIQE
[4] Intensity and edge based | An adaptive gain adjustment method is Entropy
adaptive ursharp masking | proposed here aiming at minimizing the Neighbourhood Pixel
filter for color image number of overrange pixels while maximizing| Gradient
enhancement the image sharpness and information conten Standard Deviation
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[5] Multi-level image fusion A novel infraredto-visible image fusion standard deviation, averag
and enhancement for targe| algorithm for enhancing contrast and visibili gradient, spatial frequency
detection is proposed and information entropy

5.Conclusion

This paper gives an overview of enhancement of underwater imaging by enhancing low exposure images and quality of the {mage

gives an overview of pre defined underwater imaging techniques such as recursive exposure based andepatatile exposure
based sub image histogram equalization technique. Both the techniques are suitable for bringing out the informatioof tbatents
image and provide efficient results for images acquired in dim light conditions.

REFERENCES:
[1] Yuecheng Li, Hong Zhang Wenyan Ji a, Ding Yuan, Fei yang CS3akency guidddu i
naturalness enhancement in colorimages Opt i k J o133% auly8015. pp. 1326

[2] Kuldeep Singh, Rajeev Kapoor, and Sanjeev Kr. Sirittnhancement of low exposure images via recursive histogiam
equalization algorithia , Opti k Jo4262% duhes2015.p p . 2619

[ 3] Ahmad Shahri zan AbduEnhagGckementiof lowNuality uAdsrivated imagés ahtough sitagratediglobal
andl oc al contrast correctiono, -344 puguste@s5 Soft Computing Journ

[4] S.C.F. Lin, C.Y. Wong, G. Jiang, M.A. Rahman, T.R. Ren, Ngaiming Kwok, Haiyan Shi-HéngYu,and Tonghai Wu
Al ntensity and estagpemadkiagsierd fadmpdc olver uinmage e nh a pdideAngust 2015.

[5] Weiji He, Weiyi Feng, Yiyue Peng, Qian Chen, Guohua Gu, and Zhuang Wikby -leveliimage fusion and enhancement far
target detecti ono0-12080kebriak0l3.our nal , pp. 1203

100 www.ijergs.org

Op


http://www.ijergs.org/

ISSN 2091-2730

IOT based Energy Management System by Using Raspberry pi
ARM cortex

S.Manoj, S.Sri Ram Ganesh, Asst. Prof, M.Janarthanan, Asst.Prof

E-mail: 1818smanoj@gmail.confPhone: +9P841238789

SRM UniversityChennailndia

Abstractd The purposeof this paperis to acquirethe remoteelectrical parameters like Voltage, Current, and Frequer
from Smart grid and send these real time values using Tdils projectis alsodesignedo protectthe electricalcircuitry by
operatinganElectromagnetidkelay.The Relaycanbe usedto operatea Circuit Breaker to switch off the main electrical supply.
User cansend commandsin the form of IVR messagedo read the remote electrical parameters.This system also can
automatically send the real time electrical parametergeriodically (basedon time settings)in the form of SMS and Web
application. This system also sends SMS alerts whenever the @reaiker trips omwhenever the Voltage or Current exceed
the predefinedimits, we use Raspberry pi as the heart of the project to control all the work involved.

Keywordss GSM Modem, Internet Of Things(loTExpressSCHfor CircuitdesignProteudor hardwaresimulation, VR
Interactive voice response, Microcontroller (Raspberry pi).

I NTRODUCTI ON

Thetime complicated interlockingndoperationcontrollingrequirementénvolved inEnergy Managementhich lead to necessity
of automation ofthe undergoing process. In this respdaiergy Managemenautomationwhich is the creation of a highly
reliable, sefhealingpowersystem that rapidly responds to real time evavith appropriate actions, ensures to maintain
uninterruptedoower servicegtheendusers with smart monitoring and maintaining of datahases

PROPOSED METHOD

This research paper aims at continuously monitorlttael conditions of the specific location. It also monitors tieenperature
of the devices present in the specifmcation. If the loadincreasesbeyond the specific location rated capacity, th
microcontrollerwill automatically shut down the specific location and intimdhessameto the operatorby sendinga message
througha GSM modem. A modem provides tlm®mmunication interfacelt transports device protocols transparently over the
networkthrough a serial interface. A GSM modem isvaelessmodem that works with a GSM wireless networkwieless
modem behaves like a diasp modem. The maiunlifferencebetweenthemis that a dial-up modemsendsand receivesdata

through a fixed telephone line while a wireless modemdsand receives data through radio waves. If the temperafutiee

specific location increases, then the microcontrol@r automatically starts the cooling system for the specific locafbrny

point, if the operator wants to know the loagsnditions and the temperature, he has to send a predefined meésghge
modem which is interfaced with the microcontrollend the ®ntroller acknowledges the operator with thequired

information.

1. Sensing different electrical parameters (voltagesrent,temperature).
Update Webpage with real time data using loT.
ForwardingheelectricalparametersverGSMnetwork.
Producinguzzemlerts(if necessary).
Automaticcircuitbreakingperation.

An embeddedsystemis a combinationof softwareandhardware to perform a dedicated taSlome of themain devices
used in embedded products are MicroprocessaigMicrocontrollers.Microprocessors are commonly referremlasgeneral
purposeprocessorastheysimply acceptheinputs,process it and give the output. In contraghiarocontrollemot only accepts
the data as inputs but also manipulatiesnterfaces the data witharious devices, controls the datadthusfinally givesthe

abrwd

result. Here we use the most advanced microcontroller kit called the Raspberry Pi Arm Cortex for data acquisition and d

processing.
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The researchOT based Energy Management System by UsiagpRerry pi ARM cortexusing accordingo the instructions
given by the above saighicrocontroller.Distributed transformers are prone to damages due tosthen oil temperature when
there is an overload or hugmirrentflows through the internalinding of the transformerWhenthe oil temperatureises,it
increaseghe probability of gettingdamages in the transformers. The transformers ab® tnonitored very cautiously during
these situationsThe proposed system consists of a monitoring timdt is connectedwith the distributiontransformerfor the
purposeof monitoringthe same Hence we introducea simulationmodelwhich details the operation of the system to rectify
mentioned problem. The monitoring system is constitlgthreemajorunits,namely,

1. Dataprocessingndtransmitteunit
2. LoadandMeasuremerbystems
3. ReceivemandPCdisplayunit

We have designed a system based on RaspbertiyaPmonitorsand controlsthe voltage, currentand oil temperatureof a
distributiontransformer present in a specific locatiorhe monitoredoutputwill bedisplayedon a PC atthe main stationthat is
at a remote place, through RF communicatibhe parameters monitored at the distribution transforareicompared with the
rated valueof the transformer.Additionally the breakdowns caused due to the overlaadhigh voltage are sensed and th
signals are transmitted tihe main stationusingRF communicationThe softwarein the PC compares the received values wit
the ratedmeasurementsf the distributiontransformemndshutsdownthetransformersothat it can be prevented from damage
and performancesanbe enhanced quiet to a remarkable level. Thatroller consists of a sensing unit which collects th
essentialparameters such as current, voltage and theeailperaturewithin the distribution transformer. The digitdisplay
connected to the processing unit displagsrespondingparameteraluesat the specific location forany technicaloperations.
The controller also senses the overload and high cuifeemtconditions in the internal windings that may leadbreakdown of
the corresponding unit. The microcontrollisrprogrammed in such a mamso as to continuously scalme transformer and
update the parameters at a particulame interval. The parameter values sensed byrttierocontrollerare transmitted through
the RF transmitter connected ttoe microcontroller unit. The transmittegsignals are receivedtthe main station using the RH
receiver. The received signase then passedo the PC. The softwareloadedin the PCis used to monitor the changes in th
parameters thaaremeasured from the distribution transformer. Wlzenemarkable change is noticed in the measured vatue
controlstheunitby endingit from anyseriousdamages.

The values of voltage, current and temperatur¢heftransformeris directly appliedto Port A (oneof the input ports of the
microcontroller).Along with this, a display is connectedn the Port B (another input port of the microcontrollethe RF
transmitting section and the load variation control are connected to the Port C (one of the output portsthe
microcontroller).

The monitoring PGs connected to the main statiorhe microcontroller at the specific location monitors and captuhes
current,voltage and temperaturevaluesfor a particularperiod of time interval. The capturedvaluesare storedin the data
registeranddisplayediusingtheLCD display.

The monitored voltage, current and temperature vatddbe transformer are transmitted using the RF transmiitieeach
and every time interval. Any antenna tuned floe selected RF frequency can be utilized for the transmissidhe RF signal
but the antenna has to exhibitiaidirectionalradiation pattern. In the receiver side of the propasstem the receiver antenna
converts the RF signal in&lectricalsignal and acquires the information which heeentransmitted bythe transmitter. Based
on thereceivedinformation, controlling operationis performed.If the receiverreceives the transformer parameters which
greater tharthe fixed threshold level, then immediately the unitsiatdownso as to protect the saniehe voltage level is
reducedusing transformers and power is transferred to custontereughelectric power distribution systems. Power star
from thetransmission grid at distribution specific location wherevbkageis steppeedown (typically to les than 10kV) and
carried by smaller distribution lines to supply commerciagsidential,and industrial users. Novel electric powgystems
encompassing of power transmission and distribugjiads consist of copious number of distributestljtonomouslymanaged,
capitatintensive assets.

Real Time SystemDesign

Real time systems have to respond to extemigractionsin a predetermined amount of time. Successful compleatioan
operationdependsuponthe correctandtimely operationof the systemDesign the hardware and the softwareha systemto
meetthe Real time requirementsDesigningreal time systemsis a challengingtask. Most of the challengecomesfrom the
fact that Real timesystemshaveto interactwith real world entities. Thes@ateractions can geftirly complex.A typical Real
time systenmight beinteractingwith thousands of such entities at the same time.
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Architecture andWorking of GSM Networks

A GSM network consists of several functional entitrdsosefunctionsandinterfacesare defined. The GSM network can be
divided into following broad parts. The Mobile Station (MS), The Base Station Subsystem (BSS), Network Switching
Subsystem (NSS), The Operati®upportSubsystem (OSS). The added components ofGsd architecture include the
functions of the databaseand messaging systems: Home Location Register (HLR}itor Location Register (VLR),
Equipmentldentity Register(EIR), AuthenticationCenter(AuC), SMS Serving Center(SMS SC), Gateway MSC (GMSC),
Chargeback Cente¢(CBC), Transponderand Adaptation Unit (TRAU)The MS and the BSS communicate across the Um
interface, also known as thair interface or radio link. The BSS communicates wiitie Network ServiceSwitching center
acrosgheA interface.

InaGSMnetwork,thefollowing areasaredefined:

Cell: Cell is the basicservicearea:one BTS coversonecell. Eachcell is given a Cell Global Identity (CGl), a numberthat
uniquelyidentifiesthecell.

Location Area: A group of cells form a Location Area. This is the area that is paged when a subscriberaygtscoming
call. Each Location Area is assigned.acationArea ldentity (LAI). Each Location Area is served by onenareBSCs.

MSC/VLR ServiceArea: Theareacoveredy oneMSCis calledtheMSC/VLR servicearea.

PLMN: Theareacoveredoy onenetworkoperatoiis calledPLMN. A PLMN cancontainoneor moreMSCs.

BLOCK DIAGRAM OF THE PROPOSEDRESEARCH PAPER

The circuit was designed usirgroteussoftware. This software was used to desigsample fothe powersupplywhichwas
incorporatedbn the receiversystem.The receiver sections were designed by this computedraidiesigningthe power supply,
the software has a menuthat containsthe various componentsof the circuit. One hasto identify which menu contains the
component for th@owersupplies were selected. The components that \selecteca r e : diodes (1n4001
1 0 e d@dregulator7805.A stepdowntransformeinf 240/12VAC Wasalso selected was alselected. These components we
laid out and their pins were joined appropriately with linBseselinesaresimilarto the conductorson the printedcircuit board
(PCB).The sameprocedurevasfollowed in the designof the receiver circuit The receivewas constructed oprinted circuit
board (PCB) of 30mm x 14mm x 1.5mdimensionsThe PCB was etched in accordance with the recaiiveuit
shown below with various integratedcircuit (IC) pin hole drilled. The Raspberry picircuit breakers and the
relays were all inserted on the boarddan a complete receiver unit. The implementation of slgsteminvolves
two steps which are: Setting up the system iaber facing with graphic user interface (i.e. applicatisoftware).
Theapplicationsoftwarefor thesystemhasbeendevelopedy using a high lever language@ogramming debugger.
The debugger contains a high speed simulator andrgetdebugger that let you simulate an entire Raspberry,
systemincludingonchipperipheral$4] [5].
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The system was tested by connecting a GPRS modrthRS232 cable to the PC. The RS232 cable is connectedto
microcontroller through an interfad@AX 232Ic. The microcontroller PIC16F877A is connected to the circuit breaker thro
a relay. When the circuit is powered by connecting it to 240 V AC supply, the incoming AC voltage is rectified by
rectifier. The voltage is then reduced to 5V byegulator which serves as an input to the microcontroller. The system
tested manually by pressing a knob on the software to activate the circuit breaker. Secondary, the system was testby re
sending an SMS message to the GPRS or modemugthrothe PC to RS232 cable to the microcontroller and it g
worked. Below is the screen shot of the system control Panel with circuit breaker turned ON. Thus the automation of e
power specific location is designed and implemented uSi8lyl technology [6]. This brings out the efficient way of pow
transmission  and distribution in electrical specific location though it is carried out using wireless mobile commnun
technology. AT commands are used to communicate the GStemand the microcontroller. Cellular phones have be
invading all over the globe. Cellular phones enable people to communicate over a wide area by using a network
antennas and transmitters arranged in small geographical area calied cell

By using a rooming facility provided by cellular phone providers, communication could be effective wherever you are
globe. Technology can explore more benefit on the utilization of cellular phones. The GPRS was able to read the dat
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cell phone at a frequency of 900MH. The GPRS uses packet switching method to transfer data, which means that data is

over the time, which has less traffic. The Raspberry pi is a low power, high performance GBIO&®puter. It provides
high-flexible ard cost effective solution to the control applications. The above schematic diagram explains the inte
section of each component with micro controller and GSM module. [6]

SCOPEOF THE RESEARCH
Our researchpaperflOT based Energy Management Systenusing Raspberry pi ARM cortés mainly intendedto operate the

devices like fans, lights; motors etc.., thro@agBSM based mobile phone. The system has a G&ldem temperaturecurrent,
voltage sensorsand the devicesto be operatedhroughthe switcheslike Relaywhich areinterfacedto the microcontroller.The
micro controlleris programmedn such a way that if a particular fixed format of SMS is gen6SM modem from mobile
phone, which is fed as input tiee microcontroller which operatethe appropriate deviceA. returnfeedbackmessagavill be
sentto the mobile from GSM modem.The temperaturet the placewheredevicesarebeingoperatedcan be known. In future
we can use this researchpaperin severalapplicationsby addingadditionalcomponentgo this researchpaper.This research
papercanbe extendedy usingGPRStechnology which helpsin sendingthe monitoredandcontrolleddatato any placein the

world. The temperatureontrolling systems like coolant can also use in plagbhsretemperature level should be maintained.

By connectingwirelesscamerain industries,factoriesetc. we can seethe entire equipment from our personal computer on
by usingGPRSandGP Stechnology.The monitoringandcontrollingof the devices can bdone from the personal computer an
we can use to handle so many situations. By connettingerature Sensor, we can get the temperatudargferougzones in
industries and we can use personal Compitsetf instead of sending human to there and fagngblems athe field. The
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temperaturesensomwill detectthe temperatureandit givesinformationto the micro controllerand micro controller gives the
information to the mobile phone from that wangetthedataatpcside.

CONCLUSI ON

An 10T basedEnergy Management System by Using Raspberry pi ARM cdrtex been designed and developed toward f
implementation of an intelligent building. The developed system effectively monitors and controls the electrical apEgesatusn
elderly home. Thughe realtime monitoring of the electrical appliances can be viewed through a website. The system can be e
for monitoring the whole intelligent building. We aim to determine the areas of daily peak hours of electricity usagetecelne
with asolution by which we can lower the consumption and enhance better utilization of already limited resources during peal
The sensor networks are programmed with various user interfaces suitable for users of varying ability and for expet tisgrhsu
system <can be maintained easily and interacted with ve
perceptions of smart grid technologies, their advantages and disadvantages, possible concerns, and overall perceiled U

developed system is robust and flexible in operation. Local and remote user interfaces are easy to handle by a novicarmbaseime

efficient in handling the operations. In future, the system will be integrated wiystems like smart home inh&dot behavior
recognitions systems to determine the wellness of the inhabitant in terms of energy consumption. Hence smart managerggnt
and monitoring of data in real time from anywhere is possible.
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THE WATER FLOW MONITORING MODULE
RAHUL RAMESH IYENGAR

Research and Development Engineer, 560rahul@gmail.com

Abstractd As the world population is continuously undergoing an exponential rise, the ability to source clean water is becoming

pressing concern. The average water consumption of the world per person is estimated to be somewhere in béth4@ilitd20
Henceit becomes a challenge to constantly generate the required quantity of water in order to sustairatienpapd cater to its
needsThis paper aims at developing a cheap, portable and-#rego-plug-in kind of mechanism of a Water FloMonitor Module
to monitor the rate of water usage per household and keep a metric of it in order to keep tabs on the water usaklg,ananthbe
or a yearly basidMetrics like Water Flow Rate per minute, per second and the total liters of watesifiosvthe start of the day car
be captured by this module and a graphical representation of these metrics can be obtained which will make taédntefpies
data much easieBy this means, a social awareness about the wastage and inefficiemhptiaswf water can be brought about int
the society so that necessary remedies could be adopted and steps could be taken to reduce the uncontrolled andsaeffe
water and water sources

Keywordss Water Flow Indicator, Water Flow Monitor, Wat€low Sensor, Water Usage Indicat@vater Conservation,
Awareness on Water Wastage.

INTRODUCTI ON

Water conservation highlights the methods and practices that one must adopt il aadeserve and pan efficient effort to make
the usage of freshwatervary sustainable resource, to protect the water source and to meet the current and future human de
consumption in a constructive way.

In the present scenario, where population boom across the world poses a real and an imminent threat taall themates and
bio-diversity, the scarcity of availability of freshater supply in a given locality with a high population density can be directly lin
to wastage of water and-efficient sourcing of water to the consume@eaning and transportinwater takes a large amount o
energy. When this water is wasted, larger amounts must be cleaned and transported, and this requires the use of ustzahuss
other norrenewable energy sources. The more water that is wasted, the faster thesesdsmrome depleted, and the more quick
their dangerous bproducts such as carbon dioxide build up in the Earth's atmosptesefurther ends up taking a toll on the -big
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diversity, which in turn has adverse effects on the natural habitats of planamiamals. Drastic wastage of water in household means

there will be lesser amount of freshwater left for agriculture. This would yield a lesser crop produce which threatedsstipplp
for humans and the livestock.

Shortage of water supply would resii exploitation of underground aquifers. Already, aquifer reserves are getting depleted
alarming rate due to reduced availability of freshwater on the surface due to drought and decrease in rainfall. Thetaglétys
will further accelerat destruction of landscapes.

This calls for various measures that are-gaationary as well as provide an awareness regarding what could be the shortcomi
water wastage.
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Purpose Litres/
person/day

Drinking 03

Cooking 04

Bathing 20

Flushing 40

Washing clothes 25
Washing utensils 20

Gardening 23
Total 135

Table [I] Average Consumgion of Water per Person

GOALS
Thegoald hat are aimed to be achieved by the fAiWater FIl ow Mo
l. Sustainability Water usage must not exceed a specified limit such that future generations are not affected.

Il. Energy Conservatianinefficient usage of water leads to a lamgantity of waste water produced that would nee
further treatment which in turn consumes more power/energy. This has to be cut down at least by 15%.

Il. Habitat ConservationMinimizing human usage of water means more availability of water to the naturghthabi
animals as well as reducing the building of dams and other man made structure that impadatitieedity.

OBJECTIVE OF THE PAPER

This paper aims at spreading the knowledge about the systematic steps and approach that could be followedrnstalidend use
a Water Flow MonitorModulesuch that each household can maintain a metric of the amount of water that has been consum
daily basis.

TheWater FlowMonitor Modulehas been built keeping in mind the (ipst Effectivenessii) Easeof Usage
(i) Efficiency (iv) Ease of Availabilityand (v)Ease of Interpretation of Data

To make available a detailed instruction set on hoBdtup, Instalandusethe Water Flow MonitorModuleon a dayto-day basis
and keep tabs on tl@mount of water being consumed.

By this, a social awareness on the perks of conserving water so as to trigger a positive attitude towards water cis seeestido
be achieved.
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ASSEMBLTNBODULE

l. The Water Flow Sensor

An accurate flow measurement is essential, both frompa
Water Flow SeWsd20hesedehmeore ¢esntains a pinwheel andi s$it
through the sensor striking the pinwheel and rotating it

<)
34
. -« ye
| © o
34 !
&0

Fig. 1(a)The Water Flow Sensor
There is an integrated magnetlall-Effect Sensor that will output an electric pulse for every revolution of the pinwheel. By using
suitable conversion formula, we can translate the number of pulses into liters of water that has flown through it.

The Hall Effect Sensorfi T h e  Het Is the peofiuction of a voltage difference (the Hall voltage) across an electrical conductg
transverse to an electric current in the conductor and &

Fig. 1(b). YF-S201 Water Flow Sensor

YF-S201 Water Flow Sensor can be used to measure the flow of liquids in both industrial and domestic applications. This sen
basically consists of a plastic valve body, a rotor and a Hall E#esios. The pinwheel rotor rotates when water / liquid flows
through the valve and its speed will be directly proportional to the flow rate. The Hall Effect sensor will provide malgbetse

with every revolution of the pinwheel rotor. This water flesgnsor module can be easily interfaced with Microcontrollers, Arduino
Boards and Raspberry Pi.
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Il. Circuit Diagram

The circuitry basically consists of thr-€entomblbeenBgsand mah
is Gbeedprocessing all the rawoddtraltllkat Bioarabtained from t
The operati nyFSedlitteageanygfwhteme& 8Vn Deéwsegné&NV pin of the slenc
the Noaonagoll er whicohresbbngdioadupel ae for every value refcor
The Morrtorol |l er i s connected to the Computer via a USB c¢ab
devices.
The post processing is dwonwealarst hedhaCormmwteerbewmeroebtraa ned
corresponding |iters of water that has flown though the|se
The values that have been obtained after post proces ifng ad
through which a graphical interpretation of data is possib

Water in

5
WaterFlow | ignal Lsa Computer
Sensor Micro-controller
Ground Board
Water Qut
Fig. 2. Circuit Diagram of the Module
WORKING OF THE MODULE
The design and the type of circuiinvolved in the Water Flow Monitdvlodule has been approached keeping in mind the ease of
installation and a minimalistic hindrance. A miarontroller module that can communicate wirelessly with the computealsare
used instead of a USB connection.
Fig.3. The Circuitry

The YFS201can measure a maximum30 Litersof water flow per minute. Therefore the Flow Rate Characteristic of the sensoy is:
109 www.ijergs.org
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Frequency (Hz) = 7.5 * Flow Rate (L/min)

= 7.5 * 30 (L/min)
= 225 Hz

The sensor will output 450 Pulses for a Liter of water that will pass through it, hence if 1 Liter of water will flow ttn@sghsor in

a minute, we would be getting 450 pulsesiaute. Therefore, for 1 second there will be approximately 3.75 pulses per second p¢
Liter of water flow. Hence the calibration factor is set to 3.75. The sensor is connected to the Digital Pin 2 which usestare r r
and this is configured to triggr o n a A FSintelthe natibratiod faatobover here is considered for every second, there a

cases in which the loop will not execute in a second. Hence we calculate the number of milliseconds that have passdassince th

execution and scatbe output according to that. We also apply the calibration factor to scale the output based on the number g
that the sensor outputs at that second.

This isgiven by the following formula:
FlowRate= ((1000.0 / (millis ()- timePassed)) * pulseCount) / calibration;

The time stamp at which the previous processing pass was executed is recorded. This is beundlis@ thection,that keeps a
check on the number of milliseconds passed since thengtaf the execution of the program stops counting when the interrupt is
disabled. But it will return the time stamp at which the interrupt was disabled. A record of this is made.

oldTime = millis();
The number of Liters of wat that has flowed through the sensor per second can be obtained by dividing the Flow Rate by 60.
flowlnmLiters = (FlowRate / 60)*1000;

The total number of milliliters that have been flown since the start of the execution of the program can be obtainedatiyetyim
adding the FlowRate obtained from each iteration to its previous value. At first, the veostabiow s initialized tozero:

totalFlow = 0;
The value of flowlnmLiters keeps on updating depending on the rate of flow of water through the sensor per second. &his
recorded and cumulatively added to th&alFlow variable such that the total amount of water that has flown through the sensor
given period of time can be determined.

totalFlow = totalFlow + flowlnmLiters
The graphs can be generated from the available data for Osdlge, Weekly Usage and Yearly Usagethis particular project, we

use theData Driven Documentfor generating the graphs. It is an open source software with various number of interactive cha
could be used to improve the visualization of data.
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Flow rate: 0.0L/min Current Liguid Flowing: Oml/Sec Output Liguid Quantity: OmL

Flow rate: 0.0L/min Current Liguid Flowing: OmL/Sec Output Liguid Quantity: OmL

Flow rate: 15.0L/min Current Liquid Flowing: 251mL/Sec Output Liguid Quantity: 251mL
Flow rate: 31.5L/min Current Liquid Flowing: 525mL/Sec Output Liquid Quantity: 776mL
Flow rate: 7.9L/min Current Liguid Flowing: 133mLl/Sec Output Liguid Quantity: 909mL
Flow rate: 0.2L/min Current Liguid Flowing: 3ml/Sec Output Liguid Cuantity: 912mL
Flow rate: 0.0L/min Current Liguid Flowing: Oml/Sec Output Ligquid Quantity: 912mL
Flow rate: 0.0L/min Current Liquid Flowing: OmL/3ec Output Ligquid Quantity: 912mL
Flow rate: 1.5L/min Current Liquid Flowing: 25mL/Sec Output Liguid Quantity: 937mL
Flow rate: 48.1L/min Current Liguid Flowing: 802mlL/Sec OQutput Liguid Quantity: 1739mL
Flow rate: 39.7L/min Current Liguid Flowing: €62mL/Sec Output Liquid Quantity: 2401mL
Flow rate: 14.2L/min Current Ligquid Flowing: 236mlL/Sec Output Liguid Quantity: 2637mL
Flow rate: 2.6L/min Current Liguid Flowing: 44mL/5ec Output Liquid Quantity: 2681mL
Flow rate: 0.0L/min Current Liquid Flowing: OmL/Sec Output Liquid Quantity: 2&81mL
Flow rate: 0.0L/min Current Liguid Flowing: OmL/3ec Output Liguid Quantity: 2681lmL
Flow rate: 0.0L/min Current Liguid Flowing: Oml/Sec Output Liguid Quantity: 2681mkL
Flow rate: 5.3L/min Current Ligquid Flowing: 88mL/5ec Output Liquid Cuantity: 2765mL

Fig.4. Output

GRAPHS

Graphs help to give a visual representation of the data to the consumer regarding the amount of water that has been consumgd.
Graphical data is always easier to interpret that raw text, hence for the gaseafisumer an option to view the graphical data is
also includedThese include individual graphs for Daily Usage, Weekly Usage and Yearly Usage.
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Fig.5(a). Graph For Daily Usage
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Fig.5(b). Graph For Weekly Usage
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Fig.5(c). Graph for Yearly Usage

CONCLUSI ON
Hence, the necessary procedure needed to successfully arstallse the Water Flow Rate Sensor Module are addressed by

this

paper. This paper also aims at spreading an awareness regarding the uncontrolled and ineffective means of supplyingaaeid Using

resources and aims to reduce the practice of casual wadtagder by helping the consumer maintain a metric of the usage such

initial steps are taken to suppress the common trend to profligate water.
This paper aims at establishing a trend that results in water conservation. Households in both urbah ameaswill be able to

create their own nWater FIl ow Rate Sensor Modul ed based ¢
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Salient Region Extraction for 3D-Stereoscopic Images
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Abstractd Detecting region of interest images is an interesting topic. It has wide range of applications in Image Processing

the emerging application of stereoscopic display, it became necessary to design saliency detection for stereoscoplwifieldes.

With
1

of optical flow estimation isnaking steady progress now a days. In this paper, a new optical flow method is designed to estimate ti
relative motion of the images captured by left eye and right eye of the observer from the scene. DCT feature map prgyisés en

compactness propertyh& method promisingly obtained efficient result over the existing methods.

Keywordss visual attention, optical flow, 3D saliency, motion vector, median filtering, DCT feature map, temporal saliency.

I NTRODUCTI ON

In the Human Visual System (HVS), Vil attention is an important characteristic in visual information processing. Attention H
us to decide where to move our eyes next. It would selectively process the important part by filtering out others. Ipsut it
reduce the complexity of sceranalysis. These visually important information is also termed as Salient regions or Region of In
Two mechanisms of visual attention are usually distinguished as: baticand topdown. Bottomup mechanism, which is image
driven and taskndependst, is a perception process for automatic salient region selection for natural scenes whievriop
mechanism is a knowledge driven and tdependent cognitive processing. These two mechanisms interact with each other and
the human visual behavior

Visual attention models have many image processing applications, such as classification, visual retargeting, visual
watermarking, image segmentation, image retrieval etc. Many bottom up saliency detection models have been propose
images/videos. With the emergence of stereoscopic display, which is capable of condepitng perception to the viewerthe
requirement of designing computational saliency detection models for 3D multimedia applications increased. Different &fom
2D images, it is important to consider the depth factor, in Saliency detection for 3D images.

In this paper, a new technique is designed for 3D saliency detection. Inspired from the concepts of video which i®ia abllg
frames, Optical flow algé@thm is performed on the input stereoscopic image (comprises of left and right eye view images
resultant image clearly shows the relation motion of the scene in two images. Thereafter, DCT feature map of the aldteamed
taken into account tobtain a prefinal saliency map. The final saliency map is calculated based on the feature contrast.

RELATED WORK

Visual attention is a set of cognitive operations that allow us to efficiently selecting relevant information and hy diltedthers.
Attention is a highly flexible mechanism, because it can operate on regions of space, specific featureseaf,aor @rj entire
objects. Corresponding to bottom up and tdpwn approaches in perception process, the attention mechanism may be stin
driven or goaldriven.

Many studies have been done in the field of visual attentioret l&i. proposed thearliest computational saliency detection mode
based on the neuronal architecture of the pri mat es 0ltiseader
centersurround differences using features like intensity, color, arelori at i on. Har el et al . e Xt é

saliency from feature contrast is measured using the gtmsed theory, a more accurate measure of dissimilarity. Hou e
proposed a saliency detection method using the concepteztr8pResidual [17]. The saliency map is computed by log spe
representation of images from Fourier Transform. Now a days, some saliency detection models have been proposeddsdp
contrast and obtained promising performancé[[3] A saliency detection model in compressed domain is designed by Fang ¢
for the application of image retargeting [5]. A contamtare saliency detection model is proposed by Goferman based on fe
contrast from color and intensity using image pat¢ieg\chantaet al.[6] tried to obtain more frequency information to get a bett|
saliency measure.

Besides 2D saliency detection models, in [2], Bruce at al. proposed a stereo attention framework by extending anentistmg
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structure to théinocular domain. However, there is no computational model proposed in that study [2]. The key of 3 Dimensione
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saliency detection model is how to adopt the depth cues besides the traditional 2 Dimensional features such as dyl@ndnte
orientaton St udi es from neuroscience indicate that the depth
attention focusing on the salient regions [3]. Therefore, an accurate 3 Dimensional saliency detection model should takéralept
into account as well as contrast from other common-léel features. Based on multiple perceptual stimuli, Zhang et al. design
stereoscopic visual attention algorithm for 3D video [4]. Chamaret et al. built a Region of Interest extraction onettiagtive 3D
rendering [8]. Both studies [4] and [8] adopt depth map to weight the two dimensional saliency map to calculate therfoyaireg
for 3D images. Another method of 3 Dimensional saliency detection model is built by incorporating dieptty saap into the
traditional 2D saliency detection methods.

In [9], Ouerhani et al. extended a 2 Dimensional saliency detection model to 3 Dimensional saliency detection by takingsde
into account. Potapova introduced a 3 Dimensional sgligletection model for robotics tasks by incorporating thedtmpn cues
with the bottoraup saliency detection [10]. Recently, Wang et al. proposed a computational model of visual attention
Dimensional images by extending the traditional 2 Dimeradisaliency detection methods. In [2], a public database with grou
truth of eyetracking data is provided.

The concepts of some video saliency detection models were very helpful in designing the new method. In [13],-basgzha
saliency detectin model for video was proposed. The saliency map is obtained through inverse Fourier transform on a
amplitude and the original phase spectrum of input video framest #ti[11] developed a model for detecting the surprising eve
invideooconsidering that surprising events attracts human b
maps with temporal saliency map [12]. Based on the rarity of features, the authors of [14] designed a dynamic visnafmaitiehtid
The main idea to the proposed technique is contributed by [13].

PROPOSED FRAMEWORK
Depth perception is highly correlated with visual attention, especially in the case of stereoscopic images. Therefoye,
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detection in stereoscopic images defiyiteonsiders the factor of depth. Slightly different from that, in this paper, a new saliency

detection technique is designed by considering the relative motion of the scene captures by the left eye and rightobgenvkthe
That is, the visual percéipn information is the factor considering here. It can be termed as temporal saliency. This temporal s
evaluation algorithm starts with Optical flow based motion estimation. The new method directly incorporates motion inflgma
modeling the \dual perception process in an information communication framework. The proposed framework is shown in figu

Input Stereoscopic-3D Images

Median filtering copies I ‘

d | & N

LA L L)

| | I l
y_

I Motion Flow Estimation using optical flow method I

L

I DCT Coefficients I

L

I Final Saliency map computation I

!

Stereoscopic-3D Saliency Map

Figure 1: The framework of the proposed model

From the figure itself, it is very well understood that the proposed system is consistinqty 4 steps.
1. Create filtered version of Input Image
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2. Motion vector calculation using optical flow

3. DCT feature map of image blocks
4. Saliency map calculation

1. Create filtered version of I nput | mage

In this step, first the input Stereoscopic Image is selected. In order to estimate the optical flow, it is needed titiflevieames.
Due to the lack of multiple frames, it is necessary to make the copies of the input Images. For that, diltéoed of the Input
Stereoscopic Images are created using median filtering.

The median filter is used teduce noise of image or simply the outliers. It is like the mean filter/average filter. It is better tha
mean/average filter. Like mean filter, the median filter considers each pixel in the image to find whether or not geistadiee of
its suroundings. Instead of replacing pixel value with the mean of neighboring pixels, it replaces with median of those \aalu
median can be calculated by sorting all the pixel values from the neighborhood and then replacing the pixel with théxehid
value. The median filter allows high spatial frequency detail to pass and it is very effective at removing noise on igragleswv
than half of the pixels have been affected.

Advantages of using Median filter
x  Preserves useful detail in the image.
x  Single unrepresentative pixel in a neighborhood will not affect median value.
x  No degradation to the underlying image.

2. Motion vector calculation using optical flow

Optical flow can be explained as the pattern of apparent motion of objects or surfaces.deaquerece of images, it is possible t
find local image motion. The field of optical flow estimation is making steady progress now ddays. basi cs of t
just the resemblance of Horn and Schunck (HS).
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First of all, the left view magand right view image are selected. After creating filtered copies of input Image, in order to compute

the motion flow, theClassical optical flow method is used.

The classical optical flow algorithm is a direct descendant of the orig@&rmulation. Applying a median filter to intermediate
flow values increases the accuracy of the recovered flow fields. It is found that the classical flow formulation isrtiethiogisin
optical flow methodsClassical Optical Flow is a widely used differential noetHor optical flow estimation. Here, the assumption
that, the displacement of the image contents between two nearby frames is approximately constant and small within aateafhb
the point p under consideration, and solves the basic optical #quations for all pixels in that neighborhodthe classical
optical flow objective function in its spatially discrete form as

Eu VB " 0002 "0Q 64hQ 0 _7 0y 0 g "idp 04 iy 0 g iUy Ug

where u and v are the horizontal and vertical components of the optical flow field to be estimated froniQanaa)€6) >
regularization parameter ad@nd” “#re the data and spatial penalty functions.

The e are three different penal ty f dn;d2d) ithe Grarbonnferl penalty {Glassiq @
1 ( xP =N [13], a differentiable variant of the absolute value, the most robust convex function and (3) theid @iéssic L)

} ( x) =—I),ovgch is & Rorconvex robust penalty. Another recent classical flow method is classic NL, which is faster tha
other two.

The main equation we are implementing to calculate the flow is
V=Ma +(1)z Mo
where MV is the original motion vectdvi6 and Mw are thepast reference and the future reference frames respectively [15].

In this paper, the Rudi®sherFatemi (ROF) structure texture decomposition method is followed tprpess the input sequence
and linearly combine the texture and structure components. The optical flow estimated at a coarse level is used tceegarg t
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image toward the first at the next finer level, and a flow increment is calculated between the first image and the warpedagge
The standard deviation of the Gaussian-alitising filter is set to bﬁ: where d denotes the dowampling fator. Each level is
recursively down sampled from its nearest lower level.

At each warping step, data term is linearized which involves computing terms of the @ 6 hQ 0 hwhere— denotes

the partial derivative in the hiaontal direction® and0 denote the current flow estimate at iteratiorThen the derivative of the
second image is taken and warped the second image and its derivatives towards the first using the current flow estoubte b
interpolation.Then the spatial derivatives of the first image is taken and average with the warped derivatives of the second im3

Graduated nowonvexity (GNC) scheme is a technique that attempts to solve a difficult optimization problem by initially soly
greatly simplified problem, and progressively transforming that problem until it is equivalent to the difficult optimizatiomprBbte
the Charbonnier (Classic C) and Lorentzian (Classic L) methods, the Graduateshnerity (GNC) scheme that linearly combés
a quadratic objective with a robust objective in varying proportions, from fully quadratic to fully robust is used.

3. DCT feature map of image blocks

As the image is divided into patches, it is essential to find the relative moti@ patch Salient regions in visual scenes hay
feature contrast from their surrounding regions. Thus, calculating the feature contrast between the image patchesraodntieig s
patches is the direct method to extract salient regions in visual scenesldiateathe saliency value of each image patch ba
on the feature contrast between this image patch and all the other patches in the image. Here, we use mo@Gauskig
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spatial distance between image patches to weight the feahioh determines the impact of neighboring patches based on their

distances to the current patch.

whereO is the length of the vector difference between the mean absolute motion vectors of patched ir@pagsents the spatial
distance between image patchasdj. U is the parameter of the Gaussian model.

4. Final Saliency Map Calculation
It would be a surprising event to HVS, if an object is of strong motion with respect to the background. iy $ayanore attention
to such events. So, visual attention of motion can be calculated on the basis of the perceptual prior probabilitgrdeshdalotithe
speed of motion. Based on the results of [16], the perceptual prior probability distributhmtiah speed can be defined with a
powerlaw function:

p(v)=a®

wherev is the motion speed; arcandUare two positive constants. That is, with increasing object speed, the probability decreag
and hence the visual surprise increases. Thishalps to compute the motion speed based temporal saliency using-its self
information as

“Y=-1og p(v) = U log v + b

wherel 6g k is a constant. The value of parameters U an
Charlonnier penalty function causes high EPE on most sequences and higher energy on all sequences.
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A publicly available Stereoscopic image dataset Middlebury 2005/2006/2014 is used to evaluate the performance of the propc

model. The databassontains more than 30 stereoscopic images with various types such as outdoor scenes, indoor sceneg
including objects, scenes without any various object, etc. Some of them are shown below.

Figure 2: Sample Images of Middlebury dataset

Stimuli weredisplayed on a 2éhch Panasonic BBBDL2550 LCD screen with a resolution of 1920200 pixels and refresh rate o
60 Hz. The stereoscopic stimuli was viewed by participants with a pair of passive polarized glasses at a distance dfi€93
environmemh luminance was adjusted for each observer and thus the pupil had an appropriate sizérdokiege The data was
collected by SMI RED 500 remote etrackerandachin est was used to stabilize the o

Generally, an efficient saliency @etion model would have high response at the most attractive region and no respad
random locations. The performance of the proposed model is measured by comparing th&gioand the saliency

S, SC

cm. |

b s e

nse

map from the saliency detection model. Some of thlpeance evaluation measures for Saliency detection models are

KLD (Kullback Leibler Distance), PLCC (Pearson Linear Correlation Coefficient) and AUC (Area under the Receiver

Operating Characteristics Curve).

Among this, Kullback Leibler Distance is ust measure the similarity between these two distributions. Here salieng
distributions at the most attractive region and random locations are calculated over the saliency map as:

KL(H,R)=- B E log—+B O log—)

where H and R are saliency distribution at the most attractive region and random locations with probability density
functionQ andi respectively. The saliency detection model with larger KL distance value gives better performand

PLCC (Pearson Line&orrelation Coefficient) is another measure, with its low value gives better performance. It is
calculated directly from the comparison between the fixation density map and the predicted saliency map. Table !
the performance evaluation measuresealof PLCC and KL distance for existing methods and the proposed one.
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where X and Y are the pixel points in the saliency map.

Table I: KL Distance & PLCC value for existing methods and the proposed system.

Models KL Distance PLCC
Model [19] 0.364 0.6
Model [5] 0.346 0.58
Model [14] 0.438 0.46
Model [15] 0.301 0.424
Model[2] 0.443 0.4
Model[1] 0.6487 0.389
Proposed 0.7030 0.301
system

From the table it is clear that the proposed method have the maximum KL Digtdneeover the previous methods, which mea
that the most salient region will be away from other random locations. This gives an accurate saliency map. Figure e\shoals
comparison of stereoscopic saliency detection models. It shows the finat obtpined from different existing methods and th
proposed one.

Figure 3. Visual comparison of stereoscopic saliency d:¢
(c) Saliency map eobfteaaitnuerde unsaipn g f uAsdiaopnt[ilv] (d) Proposed

From the figure, we can clearly see that the output obtained from the optical flow method is clear over the other tand If2].1]
the salient region is spread and so that a particular region cannot gioinhey destroys the overall information and makes the ima
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unclear. The proposed method is far better than the existing stereoscopic saliency detection methods [2], [1] andrésaimest
the scene as it is.
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immense support and encouragement for the fulfillment of this work.

CONCLUSI ON

Visual saliency is the distinct subjective perceptual quality whicc mme di at e attracts humans?®
finds this most attractive region. Different from all existing methods, we have proposed a new stereoscopic salienayudatgct
Optical flow method. It takes the concepts of relativaiomof the scene in the Image captured by the left eye and right eye.
limitation is the availability of stereoscopic image pairs having good resolution. The method gives a promising andresiidien
over all existing methods. In future, it candsghanced for the salient region/object detection in videos.
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Salient Object Recognition Using LabePropagation and Saliency Maps
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Abstractd In this paper an object recognition method using saliency maps is proposed. Saliency maps are used to find fthe n
informative part in anmage. Label Propagation Saliency (LPS) method is used to generate saliency maps on the basis of backgrol
and objectness labels extracted from the image. Object recognition can be performed on saliency maps using Principat Compo

Analysis (PCA) and #Nearest Neighbor sear¢k-NN). During training phase 357 images are trained by applying PCA to retrieve
key features and they are stored in database. During testing phase PCA is applied on the input image to retrieve éegituees.
values are loded and a kd'ree is constructed and searching is done on it which trains the features into different categorias b
Euclidean distance. ki@iree search values and PCA values of input image are given as inphitN@algorithm to find the category of
input image.

Keywordss Saliency Maps, Background labels, Objectness laleibel Propagation Saliency(LPSPrincipal Component
analysis(PCA)kd-Tree, kNearest Neighbor(kIN)

I NTRODUCTI ON

Object recognition is considered as an important applicatidmafe processing. Object recognition is a process of identify
specific objects in an image. Object recognition can be effectively computed using saliency maps. Image saliency aesetdio
effectively identify important and informative regions inages. Salient object detection is typically accomplished by image con
computation, either on a local or a global scale estimates the saliency degree of an image region by computing thgaousititsst
local neighborhood. Various contrast measurage been proposed, including mutual information, incremental coding length
center versussurround feature discrepancy.

It has been verified that color contrast is a primary cue for satisfying results .Other representations based -bevtidelatures
try to exploit the intrinsic textural difference between the foreground and background, including focusness ,textuakdissisicand
structure descriptor . They perform well in many cases, but can still struggle in complex.images

In the workdone by [1], viewed the problem from a different viewpoint: It focused more on the background instead of the
They exploited two common priors about backgrounds in natural images, naowelgaryand connectivity priorsto provide more
clues forthe problem. Accordingly a novel saliency measure calsatiesic saliencies proposédis intuitive, easy to interpret and
allows fast implementation. Furthermore, it is complementary to previous approaches, because it benefits more from ba
priors while previous approaches do not.

In [2] a unified approach to incorporate ldewel features and the objectness measure for saliency detection via label propaga
proposed. Since the border regions of the image are good indicators to distimdjeishabjects from the background ,we obser
that the boundary cues can be used to estimate the appearance of the background while the objectness cues fo
characteristics of the salient object. Therefore, a refinddacsduction [3] based nieid, namely label propagation saliency (LPS),
proposed. In this framework, the most certain boundary and object regions are able to propagate saliency informatitm liregird
leverage their complementary influence. As the boundary cue can beffgité/e in some cases and the objectness measure req
additional computation, a compactness criterion is further devised to determine whether the results propagated by belsnaiay
sufficient.

Object recognition is performed on saliency mapsg Principal Component Analysis (PCA) andNkarest Neighbor algorithm
(k-NN). During the training phase image features are extracted using[REifg the testing phase, a-Kdee is constructed from the
stored values during the training phase. PCApisliad on test image to esct the key features .ThisKdee along with the key
features of test image are given as input-tdNkalgorithm. It gives exact classification and class of test image.
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Due to the absence of high level knowl edge, all/l bot tfom u
objects and backgrounds. Arguably, the most fundamentals| as
higho. This assumption states that a salient i mage @mindelulg
all saliency methods, explicitlycontrt afpdri padgdrbgi.sdmegxe.odegsi

Contrast prior based methods have achieved success in their own aspects, but still have certain limitations. Typig
boundaries of the salient object can be found well, but the object interior is attefluatéds fad b jeevaitat i o n @rved r
in all local methods and some global methods. It is alleviated in global methods [4], [5], but these methods still baltiediffi
highlighting the entire object uniformly.

In essence, the saliency object detection problem on general objetiscikgdound is highly i#posed. There still lacks a common

ally,
ob

definition of Awhat sal i ency comrast prioralone isainlikelp to sucaeedt Whileapredouss i

approaches are mostly based on ntasteprior shauld e imptechenteds h dandvionalg
discrepancies between previous methods can be observed, and such discrepancies are sometimes hard to understand.

Jiang et al.[6] introduce an absorbing Markov chain method where the appearance divangespatial distribution between

salient objects and the background are considered. Cheng et al. [7] formulate a regional contrast based saliency aigorithm w

simultaneously evaluates global and local contrast differences. Inspired by these worl& am affinity matrix is constructed based

on the color feature of superpixels with two adjustments to involve spatial relations.

A novel label propagation method is proposed in [8] to rank the similarity of data points to the query labels for sbegle\Wri
apply and refine the theory to make full use of the background and foreground superpixels, which has been rarely stiatied i
detection. Distinct from the work of Yang et al. [9] where a manifold ranking algorithm assigns saliency basexisoof @il
boundary nodes, in this work,(a) we only take some boundary nodes to eliminate salient regions that appear at the iméuge |
both boundary and foreground nodes are selected as complementary labeldremaduection framework to fullglistinguish salient

]

porde

areas from the background; and (c) the revised | abelhasmarlop
vital effect on results in different datasets.

PCA- Based Feature Extraction andNIiN algorithmfor detedion of jaundice in childremas proposed in[12The proposed jaundice
detection algorithm localizes the face from the given input image using the Haar Classifer method were employed. THacketeztgd is
projected using Eigen face analysis and di@ssusing the k nearest neighborhood\K).

PROPOSED METHOD

I n this objmectth orde ctongonipthiaosnes are i ncluded Training p/ha:
into corresponding cl ass.

1. TRAI NI NG PHASE:

|l mages arextrachedhebr key features in the training p
saliency detectioh itsaperir hgr medigpal aGarhporeenntPrAmal ysi s( PCA
features. PCAchelttho steo veatx ues which show maxi mum variancle i
a new di mension of maximum variance that best discri rbieflat ¢
Propagati obPSkal menteyd and this saliency map is used for |ob

llLabel Propagation Saliency (LPS)

LPS mainly wuses background and objectness l abel s t|o
propagated i nfor maattiroinx. iFsi rcsotn satnr uvacftfeidniatnyong superpi xel s| t
mini mization [ 10] is implemented to obtain a soft gkseratet
to segment talgee smawt Ned eigmons by the SLIC algorithm [ 11]],
nodes, denoted as B. I n this wor.k, we refer the superpixel
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The similarity of two nodes is measured by a defined distance ohé#aam features in each region. Based on the intuition t
neighboring regions are likely to share similar appearances and that remote ones do not bother to have similar satienvenvélu
the appearance of them are highly identical, we define theitaffentry0 of superpixel i to a certain node j as the differen
between mean of features between two nodes

Somebackground nodes are selected as boundary nodes and they are set as query labels to propagate saliency informg
basis of affinity matrix. This method is called inner propagation.

Given an affinity matrix, we endeavor to propagate the informatighe background labels to estimate saliency measure of o
superpixels. The similarity measure(lV) satisfies.

o 1 B & 6 )

Algorithm 1 Inner Label Propagation via Boundary Nodes

Input: The N N row i wise normalized color affinity matri& .The set of selected boundary lab&Mand the sebf unlabelled
U={R\6'}

1. t=0
2. Initialize, seto(i =1fori » 6Nand w(i =O0fori N U
3. while check > threslo

4, fort ¥ U do

5. w (@()=B & ow(
6. end for
7. t= t+1

8.  check=var(f <« € € € € . Tas..)v <«
9. end while

10.{ =onesK)i normalize( 4

114 i =sp2mag’Y

Output: The regional mapyY i from background labels.

Algorithm 1 summarizes the inner label propagation via boundadgs. The convergence of the similarity measure V is ensu
by checking whether its average variance in the last 50 iterations (i.e., const = 49) is below a threshold. sp2map@ppiegrhen
saliency measures of N regions into an imsige map.

In most cases, the inner propagation with help of the boundary labels works well whereas in some complex scenes, dep
the boundary prior alone might lead to high saliency assignment to the background regions. It naturally suggests usi¢o
foreground priorto improve the results further.

In some cases, the inner propagation via boundary labels alone has better saliency maps than a combination of bou
objectness labels, which results from the slight disturbance of objectness measuttes sed@nt object. A compactness score is us
to evaluate the quality of regional saliency mﬁp i generated by Algrithm 1.

C(S)=B 0 ©8Q & 2
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b denotes each quardtion of the resultant saliency ma@, & indicates a 10 bin histogram distribution of the map and w

indicates the weight upon each bin. Based on the aforementioned characteristic of thesdbfinoy maps in the inner boundary

propagation, we take a triangle form of the weight teaemw(b) = min(b,(1%b)).Only the saliency maps with score lower than

compactnesscore(1.6will be updated by the inter propagation via ati@nsduction algithm. Such a scheme not only ensures high

quality of the saliency maps, but also improves the computational efficiency

Due to shortcomings of background priors in case of complex images objectness priors are intBelgrat useful priors are
exploited and combined in a Bayesian framework, including radéle saliency (MS), colarontrast (CC), edge density (EDJIS

b)

a

measures the uniqgueness of objects ac €06 codsidergthetdistinct apgearange efc t
objecs via a centesurround histogram of color distributioBD capture the closed boundary of objects. It computes the density of

edges neawindowborders These cues are combined independently in a naive Bayes model.

Letr) be a probability score of the-th sampling window, the pixéével objectness map (®) is obtained through overlapping
scores multiplied by the Gaussian smoothing kernel of all sampling windows

O()=8B r‘].exp[—( — t— )] (3)

u

where M = 1000 is the number of sampling windawsw , , denote the coordinates of pixel p and the center coordinates of

window m respectively, = .25W and, = .25 H, where W is the width and H theeight of an imageThe redon-level objectness
map O () is the average of pixetibjectness values within a region:

O@)=—B, 0 (4)

Where¢ indicates number of pixels in region.A simple average of pixels scores within a region leads tevalige saliency in
vast background areas since the piegkl map from which the regielevel map is generated is ambiguous around the salient ob
in the first place.

Based on the fact thaigh values of regiotevel objetness score calculated by Eqnah better indicate foreground areas, the g
of objectness labels O is created from superpixels whose rlegiehobjectnes® (i ) is no less than the objectness criterion. Thus
comgdementary combination of the boundary and objectness labels could be a better choice.

A new cetransduction algorithm for saliency detection is implemented which uses one label set to pull out confident data
additional labels as new hints to théat label set. The inter label propagation algorithm is summarized in Algoritbuariag each
iteration in Algorithm 2 (through line 11 to 16),superpixels which are most different from the boundary labels are picked out
added to the objectness satd the update of the boundary set is similarly achieved with a different superpixel muritberset
M ,n to berl <<1 because the background regions often significantly outnumber the foreground ones. Final saliency me
computed as a line@ombination of the resultaiY and"Y in the lastteration fromboundary and objectness labedspectively.

ject

et

and a

and

asure

The inter propagation algorithm strengthens the connection of salient regions by employing objectness labels and distiaguishe

foregroundbetter from the background by enlarging the set of boundary labels from objectness cues, thus best levera
complimentary information of both label sets.
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TRATMNIMNG PHASE

» constnect A ffmaty Delatres,
2 i Generate Labels

+*
Inner Propagation wvia
boundary Labels Int=r Propagation wia
boundary and Objecmess
+ Labels
I Pimel Lewel Coherenos I

*
I Finzal Szliency Dizp I

3
Primcipal Component Analysis
(FCA) for key wvalues

4

Store Walues m

Inter Propagation via
boundary and Objectess
Labels

Pixel Lewvel Coherence
— -

I Final Salisncy Map I

-
Prmopal Component Analysis
(PCAY for ey wvalues

I EIDTres Constuction from loadsd Load the stored walues Som Satshass
wralues

*

E-IWIN search on KD Tres using
PCA waluss of test mags

*

———

Fig:1 Block Diagram of Proposed System

Algorithm 2 Inter Label Propagation via Boundary and ObjectiNedes
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Input: The N XN row-wise normalized color affinity matrix Ad-he set of selected boundary labels BO and the sHije€tness
labels O.

1. t=0

2. Initialize® =0, =0

3. while ¢&XD & @M & Vthres do

4,  setw (i =1fori v 6Nandw (i =1fori N §

5. Create unlabelled sé%and™Y such thafY= {R\6"},"Y = {R\O}

6. fori ™ 7Y,i N 7Y do

7. ®w ()=B & wi(
8. ®w ()=B & wi(
9. endor
10. t=t+1

11.3NOQ L OW, é éwd )
12.6ENOQ 0 O, € éd )

13. templ=sortdd , ascent d)
14. temp2=sortd) , ascent 0)
15. 0 =templ(1n ),0 =temp2(1n )
16. 6N=6N O ,0=0. O

17. endwhile

18."Y = ones(N)i normalizet )

19."Y = normalize(® )

20.Y= nor m¥l+ibze (U
21.°Y i =sp2mad’Y

Output: 4 EAT | ABJARCAED A TARIAA EX U .

In order to eliminate the segmentation errors of the SLIC algorithm, -leixel saliency is defined as a weighted linear

combination of the regional saliency i or”Y i of its surrounding superpixels
SEP)B A@D Qo-all+Qlla-a )Y () ®)

Where® hdé R are the color and coordinate vectors of a region or a pixel, G denotes the number of direct neighbors o
i and"Y RY indicates the straightforward region levebult descending from Algorithm 1 or Algorithm 2. By choosing a Gauss|
weightit is ensured that the igampling process is both local and color sensifivandQare parameters controlling the sensitivity t
color and positionwhere™Q= 0.2 andQ =0.01.
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1.2 Principal Component Analysis (PCA)

PCA is applied on all the5¥ saliency maps produced from the corresponding training images to extract the key values. Ke

values produced as a result of application of PCA along 50 dimensions are stored on database along with category lahdie.P
used to find the maximum varice in the original space.PCA is used to extract feature vector and reduce the dimensions of
data.PCA is a technique that can be used to simplify a dataset. It is a linear transformation that chooses a new getdirfate

CAcC
proce
S

the data set suchat variance by any projection of the data set lie on the first axis (first principal component), the second variance «

the second axis, and so on. PCA can be used for reducing dimensionality by eliminating the later principal componguats.
comporent analysis provides a road map for how to reduce a complex data set to a lower dirfidnsiaiimensionality reduction is
also performed which helps classification works fastae important steps of PCA are:

1. Take the whole training images consistiriglalimensional samples ignoring the class labels
2. Compute the d@limensional mean vector (i.e., the means for every dimension of the whole training.images
3. Compute eigenvectors('QAQ é .'Q and corresponding eigenvalues { 8 _ &Eigen values area product of

Princi

multiplying matrices however they are as special case. Eigen values are found by multiples of the covariance matrix b

vector in 2 dimensional space.

4. Sort the eigenvectors by decreasing eigenvalues and choose k eigenvectors with theidergesties to form a d k
dimensional matrix.

5. Use this dx k eigenvector matrix to transform the samples onto the new subspace.

2. TESTING PHASE

When an test image is given as input saliency map is constructed from that image using the Label Propbkgatip(LB8)

methods used in training phag&incipal Component Analysi$CA) is applied on test image to extract key features of input imgge.

Object values extracted from training images that are stored in database are loaded in thihpbadeadedeatures are given as
input tokd-Treewhich trains the features into different categories based on Euclidean distance.

2.1 kd-Tree Construction

Thekd-Tree is a generalization tie simple binary tree used feorting and searching. Thke-Tree is ainary tree in which each
noderepresents a subfile of the recorddha file and a partitioning dhat subfile. The root of the tree represents the entire file. E
nonterminal node has two sons or successor nodes. These sucoekespepresent théwvo subfiles defined bythe partitioning. The
terminalnodes represent mutually exclusive #reabsets of the data recoragjich collectively form a partition of the record space.

In the case of ordimensional searching, a record ipnesentedy a sngle key and a partition is daéd by some value of that
key. All records in a subfile with key values legn or equal to the partitioralue belong to the left son, whilbkase with a larger
value belongdo the right son. The keg variableus become a discriminator foassigning records to the two sfilles.

In k dimensions, a record is represented by k keys. Any oitleesEé can serve as the discriminator for partitioning the sub
representedby a particular node in the tree; that is, the distrating keynumber can range from 1 to khe discriminator for each
level is obtained by cycling throughe keys in orderThat is,d= L mod k + Iwhered is the discriminating key number for level L
and the root nodis defined to be at level zero. Thartition values are chosen to tamdom key values in each particular subfile.

The kd tree data structure provides an efficient mechanismxamining only those records closest to the query record, ther
greatlyreducing the computation requiredfiied the best matches.

The search algorithm is most easily described as a recursive proc&étereargument to the procedure is the node ung
investigation.The first invocation passes the root of the tree as this argument. Avaitablglobal array ihe domain of that node;
that is, the geometrisoundaries delimiting the subfile represented by the node. The donthm @iot node is defined to be plus an
minus infinity on all keys. Thesgeometric boundaries are determined by the partitions defihthe nodeabove it in the tree. At
each node, the partition not only divides tuerent subfile, but it also defines a lower or upper limit on the vafltlee discriminator
key for each record in the two new subfiles. Tdecrual of these limits inthe ancestors of any node defines a celtha
multidimensional recordtey space containing its subfile. The voluaighis cell is smaller for subfiles defined by nodes deeper in
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tree.If the node under investigation is terminal, then all the reciortlse bucket are examined. A list of the m closest records so
encountereénd their dissimilarity to the query record is always maintainedpai®@ty queue during the search. Whenever a recad
is examined anébund to be closer than the most digtenember of this list, the lis$é updated. If the node under investigation is n
terminal, the recursivprocedure is called for the node representing the subfile osathe side of the partition as the query recof
When control returns, st is mad to determine if it is necessary to consider the recordbeside of the partition opposite the
query record. It is necessary to consider that subfile ibtte geometric boundaridisniting thoserecords overlap the ball centered at
the query recordavith radius equalo the dissimilarity to thé closest record so far encountered. Tihiseferred to as the "bounds
overlapball" test. If the boundsverlapball test fails, then none of the records on the opposite side phtitison can be amonthe
m closest records to the query record. If loeinds do overlap the ball, then the records of that subtree must be conaitkibd
procedure is called recursively for the node represertiagj subfile. A "baHlwithin-bounds" test is made beforetuming to
determine if it is necessary to continue the search. This test detemiati®r the ball is entirely within the geometric domain of tf
node. If so, the current list of m besatohes is correct for the entfile and no more records need &amined.

ne

13

X— = ['fz,ai ;'i'4,7\i .j'{a,f]'g
N Ny N S

&

Fig:2 kdTree decomposition for the point set Fig: 3 The resulting Id tree

(2,3), (5,4), (9,6), (4,7), (8,1), (7,2)

2.2 k-Nearest Neighbor Search(iNN)

Once a K- Tree searcher model object is creatbd,stored tree can be searched to find all neighboring points to the query d
by performing a nearest neighbors search usiNdNksearchThe nearest neidbor search (NN) algorithm aims to find the point in th¢
tree that is nearest to a given input point. This search can be done efficiently by using the tree properties to quiatdyiaiga
portions of the search spa&earching for a neast neighbpin akd-Tree proceeds as follows:

—

a

D

L

1. A positive integer k is specified, along with a new sample.ritpravide the k nearest neighbdo a sample by maintaining K
current bests instead of just one. A branch is only eliminated when k points have beennibuhe bBranch cannot have
points closer than any of the k current bests.

2. Starting with the root node, the algorithm moves down the tree recursively, in the same way that it would if the search po
were being inserted (i.e. it goes left or right dependimgvhether the sample value of test image is lesser than or greater| than
the current node in the split dimension).

3. Select the k entries in our datab&sedes okd-Tree) which are closest to the new sample.

4. Find the most common classification of theséries.This is the classification we give to the new sample

EXPERIMENTAL RESULTS

The proposed method is evaluated on @uornell icoseg datase857 images are used for training and more than 150 images
are testedThe results produced shows that the saliency map produced from the method is of high quality. PCA gives the exact |
features which helps to discriminate clasdabTree helps to reduce the execution time. The execution of the entire procgss is
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estimatedo be 30 seconds which is possible witdp of fast searching using Hdee.k-NN correctly classifies the test image. Th
entire process is evaluated and accuracy of overall process is estimate®184180. The results of the entire process is shamwn
Fig:3.

D

@ (b) © (d)

m (=l ete) B oo S |
Cheetah Accuracy = 96.3415 %
[ox ]
~ d - A
(e) ® (9)

Fig 4: Results of object recognition method (a) Input Image (b) LO Smoothing (c) SLIC segmentatiors (djetidod of saliency
detection (e) Pixel Level Coherence (f) Detection from saliency map (g) Accuracy of method

CONCLUSION

An object recognition methdtom saliency maps is proposeshliency maps are generated using Label Propagation saliency
method(LPS). In this method background and objectness labels are extracted from the SLIC segmented image. These labels are
to propagate the similarity of other segments to these labels. On the basis of the LPS algorithm the salient portiagéian| i
extracted. This saliency detection is performed on all the test images during the testing phase and then PCA is useddp extrac
features and they are stored in database along with class labels. During testing phase the stored values are loadegansl a kd
constructed from the values and thehldarest Neighbor(kN) algorithm is applied on k@iree to get the correct classification of
test image and hence recognize the class of test image. Performance evaluation shows the method works welldhaheassll
images.
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Automation of Training and Placement Cell
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ABSTRACT: Training andPlacement may be a department existing in several organizations that involve in providing neede
coaching and inserting them in acknowledged institukgpically they have large documentation method that is cumbersome once

done manually. Automatioaf Training and PlacemenCell may be a nébasedapplication developed within the windows platform
for the training and placement department of the faculty so as to produce the main points of its students during irffmrtination

businesses to their method afcomplishment supplied with a correct logitis method is often used as websiteapplication for

the TPO of the faculty to mage the collegelata with regardsotplacement. Students will try @me examination or search the fabri¢

neededdr the chace method like technicalnd reasoning. Once fieldgiis area unit conducted the colleggyht to offer their CV to
the priority officer for attending the field interviews. This method mimics the manual procedures, like maintenance exuimeis
and cedentials, causing job alerts.

Keywordss Trainingand Placement CelAutomation, TPO, Online Examination, Neased application, Website, Job alerts.

1INTRODUCTION

Pl acement coaching plays a signifi calntt' sr otlhee idnr esahma poi fn ge aucph
urge placed in a very prime organization visiting tehei rf hfa
coaching is very important for elnigt weeki hgs sanderstucceeldd
I ndustries. At present, the competititorhafSorbeempleo mmedhifrig <
schol ars and ar mament them withy loff et hsekid dtsa bhlaiss hbneecnrotme At v
devel opment of a holistic temperament is additionally [nec
handles field placement of theGgntaddakbhgegesdents of alll
The Section provides glorious infrastructure to suppaert [
Pl acements Tal ks, Group Discussions, Il nt er veise wsf atnhde soor goann.
section conjointly arranges -fbnalk upwaear Bdnugdiemltes a@omac hihrn|g df
t win delgrcehe cMur ses over seventy fifthemwmtf d4dohiadv smadte nft s pé
forwards. o utrop fofschhallfars are becoming over one pl acemen
graduate exams | i ke CAT, GRE, GATE, uwWWATsettces ThNoaw das t dhadyesw

pl acement area unit Vaondusteddal bndohtdtechaoisgse sector
advant age Whamdifdetleds .pi cks area unhitocagndecttehcki rhe usnmiao
attending thep2fi8]d interviews

2. AUTOMATION OF TRAINING AND PLACEMENT CELL
To reduce the work needed to manage student information and therefore this information of varied recruiters, a tepjateméen
projected that is processed through compytrsTo develop a system that will accomplished the following:

1 Reduce the work and hold. Improve the output of operators. Improve accuracy in result.
T Al'l ow si mpl e navi gcampany mformdtistnough CVds and
1 Manage the person and machine resources with efficiency.
1 Its user friendly interface having fast access to documents.
1 Easily ascendible to grow with evehanging system demand.
1 Secured sign in and updates.
2.1 TRAINING ACTIVITIES
T Create awareness regarding Acareer planning" and
1 Equip the coed with life skills.
T Train the scholars on APersonality devel opment"”
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1 Organize numerous coaching Programs to coach the scholars within the areas of Quaabthty, Logical
Reasoning and Verbal reasoning through the putative external coaching organizatioriscarse itrainers.

1 Train the scholars through Mock Interviews to perform well within the skilled interviews as per the expectati

the company wrld.

Train the scholars on givendtake techniques.

Conduct oHline tests and written ability tests.

=a =4

2.2 PLACEMENT ACTIVITIES

Job alerts

Campus selection alerts

Short list students

Maintain company profiles
Maintain Student profiles
Selected studentist maintenance

E N )

2.3 ROLE OF TRAINING AND PLACEMENT CELL

The decision on the selection of intervention a technique is solely supported the Pre coaching Analysis report. Areeci@ascbirig)
Assessments are going to be administered to every andnelididual and can be mapped on the skilll matrix. The scholars can
then be coached, guided, mentored, supported or trained counting on the requirements of the scholars. So as to liwegthe
effectiveness the scholars also will be subjected deries of Post coaching Assessment when completion of every of the coa
module[5]. The scholarés square measure trained to achieve
Training and Placement Cell such as:

Corporate leads from numerous leading industries square measure invited often to act with students.

Language learning programs to coach students in developing their communication skills and foreign languag

like German and French exploitation a people Langueigaice laboratory.

1 Training through cluster Discussions for college kids to perform well within the skilled interviews that is the
screening ways utilized by leading firms lately.

1 Training through Mock Interviews for college kids to perform well witlthe skilled interviews as per the

expectations of the company world.

f
f

2. 4 ARCHITECTURE OF TRAINING AND PLACEMENT CELL

In the design of Training And Placement Cell we tend to designed two users TPO and Student.Training and Placement of
Studentwere produce a placement cell module through the net and these are keep within the inf@8fnation
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Tramming
[
&
=
TPO Placement
Cell
: Module
- Data base

STUDENT

Fig. 1: Architecture of training and placement cell
2.5. TRAINING AND PLACEMENT/STUDENT OPERATION:

In the Placement Officer and Student operationsctieel will register his details and send to the location offig

W W u

Ler

for applying the r oémpleymentTfér stdent weatherathey'lli settie fodb s deglimeshe task post

then they were attending the actual diive The Training and Plaocgent Cell Officer was conducting the drive those a

through for interview publish select ligor college students. The collegevere checking the chosen list for drive
conducted.

8 Student Conduct Publish
—» Infor- > . . Selected
Post Job - e >
mation Drive List
TPO
Accept/ Attend Check
. Decline Selected
— | Register *  Drives " List
Job post
STUDENT

Fig. 2: Training and placement/Student operation

3. RESULTS

Thefollowing screenshots that we designed for Training and Placement Cell are
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5 CONCLUSI ON
The industrial web site that designed to produce world category facilities of visited corporations. The coming up witlitethasb

been tired associate degree interactive manner keeping in mind the comfort of the user. This is useful to the scheldinésbecaus
consists of following options. This generates reports that offer description details as well as varied numbdesopkded in
company. This conjointly provides placed student info in step with company
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WEIGHT REDUCTION OF HEAVY DUTY TRUCK CHASSIS THROUGH
MATERIAL OPTIMIZATION

Isha Tikekar, Abhinav Damle

Dept. of Automotive Engineering, VIT University, Velloigha.tikekar@gmail.con®850832307

Abstractd A well-structured and properly built chassis improwessh worthiness, passenger safety and weight efficiency. But

there is a need for weight reduction of vehicles for improved fuel economy, performance and emissions. This paper iseaghed at

wuwu

reduction of a 16 tonne truck chassis through FEA analykis chiassis was designed and simulated for stresses and displacements

using "Altair Hyperworks 13.0". Effects of material change on various factors was studied. The possible areas of matgoial red
were identified using topology optimization and thessisiwas optimized for minimum weight.

Keywordss Truck chassis, FEM, weight optimization, carbon fiber, Hypermesh

I NTRODUCTI ON

When the vehicle is running it is acted upon variogsbitakids
and acceleration | oading, cornering forces, torsiotowald forc
carrying capacity of chassis. Truck chassis ar eeroafl |cardodsesr
members to form an integral support structure for awHi ltdye
the cross members ptbvide torsional rigidity.

Vehicle weight is one of the important factor conshaeaered w
unspr usngofmatshe vehicle. | mprovements are always wel come |wh
the system Il ess bulky. This has to be done by usi ngngumigdg

henfcieni te el ement methods(FEM) are used.

METHODOLOGY
Weight optimization is carried out in 5 steps.
Step 1 : Modeling and meshing of chassis

A heavy duty truck chassis was modeled using fASol ilbWwomnm ks
fig no.1. The meshing was carried out using "Altair Hyperworks 13.0". The side members and cross members were meshed 8
shell elements where as the axles were modeled and meshed as 1D bar elements.[12]

Figure 2: CAD Model of Chassis
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Figure 3: Meshed Model

Step 2 : Application of various loads on chassis

The loads considered are of the unsprung components. The details of the loads and the point of application are as below;[1]

TABLE 1: LOADS APPLIED ON THE CHASSIS

Sr No. Component Load (kg) Distance from front Axle (mm)
Radiator 48 576
2 Cabin 619 307
3 Engine + Gear box 650 623
4 Battery 35 1294
5 Fuel Tank 250 1630
6 Payload 11698 1630 onwards UDL

Figure 4: Applied Loads

Step 3: Static analysis

By the use of the Optistruct solver of "Altair Hyperworks 13.0" static analysis was carried out. In this analysis \exdiiogl . the
self wait of all the components attached to the chassis and torsionahtregppéied at the front end of the chassis is considered.
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Step 4: Topology Optimization

Using the Optistruct module of "Altair Hyperworks 13.0" topology optimization is carried out. Element density is chedked and
critical and non critical areas afi@nd out.

Step 5: Material Change

Various combination of materials were used for different components of chassis like side members, cross members ietc. and §
analysis was carried out to check the structural strength. The various materials whiokedeaes;

TABLE 2: PROPERTIES OF VARIOUS MATERIALS USED [36]

Sr No. Material Yield Strength (MPa) Density (gm/cc)
1 HLSA350 350 7.79
2 HLSA420 420 7.89
3 HSLA550 550 7.80
4 Aluminium2045T4 480 2.60
5 Carbon Epoxy 1730 1.60

RESULTS AND DISCUSSION

The static analysis carried out helps in finding out the maximum vertical displacement of the chassis and the bendinsiredse
due to the applied static loads. The material used for the primary analysis was steel (Young's Modulus 210MPa,90evistty. 7
The maximum displacement was found out to be 22.55mm whereas the maximum stress developed was 379.3MPa.
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Figure5: Displacement Plot for steel

142 www.ijergs.org

stat



http://www.ijergs.org/

ISSN 2091-2730

Contour Plat

Element Stresses (2D & 3D)(vonMises, Max)
Analysis system

Simple Average

3.793E+02
[3A372E+ﬂ2
2.950E+02
—2.529E+02

—2.107E+)2
—1.B86E+D2

1.264E402
8.429E+01
4.214E+01
6.020E-14

Max = 3.793E+02
Gids 2!

hﬁi}u = .£UE-14
Grids 2095

Figure 6: Stress Plot for steel

The mass was callated using the mass calculate command in "Altair Hyperworks 13.0". To start optimization it is necessary tg
the element density cloud. Topology optimization was carried out, where it was seen that the critical areas (i.e. ar@eswith
requirenent of materials) were the side members, whereas the cross members and axels were less critical. This helps in deci

which material can be used for which components
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Figure 7: Topology Optimization

Taking this element densigfoud into consideration various combinations were tried out for weight optimization. Table 1 shows

different combinations and weight change for all of them.

TABLE 3: RESULT TABLE OF WEIGHT OPTIMIZATION

SrNo. | Side Member| Cross Member X- Member Axle Total Weight | % Difference
(kg)

1 Steel 719.393

2 HSLA 550 710.286 1.266%
3 HSLA 420 718.482 0.127%
4 HSLA 350 709.376 1.392%
5 HSLA 550 Al Al HSLA 350 650.23 9.614%
6 HSLA 550 Al Carbon Fibre HSLA 350 644.017 10.478%
7 HSLA 550 Carbon Fibre CarbonFibre HSLA 350 637.904 11.327%
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Figure 8 : Displacement Plot for Material 5
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Figure 9: Stress Plot for Material 5
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Figure 10: Displacement Plot for Material 7
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Figure 11: Stress Plot for Material 7

It can been seen that for material combination no 7 maximum weight reduction is possible economically. Also the stress and
displacement values were reduced.

CONCLUSION

Static structural analysis ofuitk chassis was carried out. Chassis model was optimized for decreasing the weight by volume re|
and material change. Critical areas in the chassis were identified using topology optimization, where different matetiedd aed
simulated for wight reduction while retaining the displacement and stresses within the allowable limits. It was found the chang
materials of side members to high strength steel and cross members to carbon fiber weight reduction of 11% is possibleyw
redudion in strength of the chassis along with reduction in static displacement of the chassis.

FUTURE PROSPECTS

Carbon fiber is used in the production of race cars since high speed is of the utmost importance. For the use of cémbo
commercialvehicles some technical issues need to be resolved. Some of the issues which need to be addressed are;

Suitability of carbon fiber for high volume production.

Strengthening of composite material for high load bearing capacity.

Procedures for joining compites with steel.

Composite material process automation, especially for the positioning of reinforcements.

PwonNPE

After addressing these issues we can successfully implement the use of carbon fiber in truck chassis.
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Abstractd It is very interesting to recognize the human gesture for generaplifications. For example, observing the gesture o
driver when he/she is driving and alerting him/her when in sleepy mood will be quite useful. Human gestures can behgen

f a
tified

observing the different movements of eyes, mouth, nose and Tlagiek ae number of techniques which we use for recognizing the

facial expression. Facial expressions are generated by contractions official muscles, which results in temporally defakrm

ed fa

features such as eye lids, eye brows, nose, lips and skin textem refealed by wrinkles and bulges. The term face recognition
refers to identifying, by computational algorithms, an unknown face image. Facial expressions give us information ahout t
emotional state of the person. Moreover, these expressions helpeirstanding the overall mood of the person in a better way. Facial

expressions play an important role in human interactions andertal communication. Classification of facial expressions could

be

used as an effective tool in behavioral studies and wticakrehabilitation. Facial expression analysis deals with visually recognizing

and analyzing different facial motions and facial feature changes. This operation can be done by comparing the unknitlwihéac
faces stored in databasece recognitiomas three stageface location detection, feature extraction and facial image classificatio
In this research, we carry out a study to recognize basic emotions (sadness, surprise, happiness, anger, and feaprpplse,aw
methodology and Neurdletwork for classification of emotions based facial features extraction.

The aim of this research is to develop an efficient identification algorithm based on computational intelligence appvitach

accuracy similar to that achieved by experiencedysta

Keywordss Emotion,expressiongdentification communicationanalyzedRecognition behavioral.

I NTRODUCTI ON
Humans belong to various ethnic groups with different attributes of facial features (shape, color and size)yAlageth

e W
n.

11

D

S,

D

diverse emotion expressions, depending on culture, age and gender. A system for facial emotion expression has beceme an ¢

research filed in different areas such as: human robot interaction, marketing analysis, facial nerve grading in soetitimetwork
control and new computer game. Facial expressions reflect of physiological signals and mental activities in sociahirfaGatio
expressions are one of the important ways in humans and animals to conveying social information imlremenbnication. Each
emotion expression corresponds to a different motion of the facial muscles. Humans can adopt a facial expression @nd
emotion in each case. There are two brain pathways associated with facial expression namely: invéhentailin the brain) or
voluntarily (socially conditioned in the brain). But in the brain neural mechanisms and muscles are responsible fongdinéro
different expression in each emotion.

Facial emotion expression have been comsideas one of the universal and prompt methods for human communical
People view and understand facial expressions in the social situations around them. Face Recognition generally invalyes: tv
firstly, is searched to find any face in the imdfgee Detection) and secondly, is detected, processed face and compared the re
a database of known faces (face Recognition). Finally, system decided base on sets of information and rules. Facias expre
generate by contractions of facial sales such as: eyebrows, eyes, eye lids, lips, mouth and wrinkles of the noise. In

expressions the lips and eyes are often as an important component for emotion recognition. Typical changes of museslareac
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brief, lasting for a few secondsut rarely more than 5s or less than 250ms.The reasons for this interest in facial research and

are multiple that namely: face tracking, face detection and face recognition in different area of the sciences.

Literature Review
Till Date What isthe status of the related research work has been given:

Zhengjun Pan, Alistair G.Rust and Hamid Bold@000) research on image redundancy reductioriNleural Network Classification
Using Discrete cosine Transforn@utcome of researoliasThe availableDCT features, our DCT based approach produces a
recognition rate comparable taetbest results reported to date from tfig% Faces identification in MLP network.

MengJoo Er, Shigian Lu and Hock Lye T¢R002)Designthe system achieves excellent peniance both in terms of error rates of
classification and learning efficienay Face Recognition with Radial Bagrunction (RBF) Neural Networklsing Kernel Direct
Discriminant Analysis Algorithmguwei Lu,Konstantinos N. Plataniotis And Anastasio¥&hetsanopoulo@003) found a system
which used for recognize facial expressiolggrage Percentages Of The Error rate of KDBAeducdn RBF and RBF polynomial
47.76%%6

L. Ma and K. Khorasan2004) useTwo-dimensional (D) discrete cosine transfor(@CT) for Facial Expression Recograti Using
Constructive Feedforwd Neural NetworksOutcome is 83.65%acial identify.

Meng Joo ErWeilong Chen, and Shigian 2005) research oiligh-Speed Face Recognition Based on Discrete Cosimesiaorm
and RBFNeural NetworksThe Outcome of research idigh Training and recognition speed, high recognition rate as well gs ver
good illumination robustnes&.53% face identification in cosine transform and RBF Neural Network.

Mohammed YeasirBaptiste Bullot, ad Rajeev Sharm@006) research oRecognition of Facial Expressions and Measuremgnt o
Levels of Interest from Video. Usingisual data which is based on computer level of inteédestome of research iecognizing &
universal facial expressiorhe poposed approach achieved in average recognition rate of 70.9%

From the Rigorous review of the related work on Face recognized technique, it is noticed that:
1. Deciding to adopt, install, operate, and maintain accuracy in Face recognizeduechniq

2. Facial recognition research is a subfield in a larger field of pattern recognition research and technology. Pattiéionre
technology uses statistical techniques to detect and extract patterns from data in order to match it with patténre dédabase.

3. It is very important for these systems to be able to locate or detect a face in a field of vision so that it ismoabetpattern of the
face (and not the background finoi sed) t dtherissues wilpbe diiessed a&s d
report proceeds.

4 . I n these discussions we wil/|l attempt to devel op echnieal
detail. This obviously means that our attempts to simplify softlee technical detail might also come at the cost of some rigor.

Research Methodology
i) Statistics
i) Signal & Image processing

iii) Learning Machines such as neural network.
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iv) Transformed domain techniques such as FFT, DCT, WHT etc.

For choice of suitable classifier following configuration will be investigated.
i) Multilayer perceptron Neural network.

ii) Radial Basis function Neural network.

iii) Kohonenés Self organizing feature map Neur al net wornk

For each of tharchitecture, following parameters are verified until the best performance is obtained.
i) Train-CV-Test data
i) Variable split ratios

iii) Retraining at least five times with different random initialization of the conneet&ghts in every training run

iv) Possibility different learning algorithms such as Standard #ackagation, Conjugate gradient algorithm , Quick propagat
algorithm, Delta Bar Delta algorithm,Momentum etc.

v) Number of hidden layers
vi) Number of processing elemsmf neurons in each hidden layer.

Vii) Value of step size and momentum term in each layer.

After regions training & retraining of the classifier, it is cross validated & tested on the basis of the following peréorman

matrix.

i) Mean Square Ear

i) Normalized Mean Square Error
iii) Classification accuracy

iv) Sensitivity

V) Specificity

I n order to carry out the proposed research wor k, P
be used.

Research Objectives

1 To maintain the correctness & accuracy in the Face images even though the input images are contaminated by k
unknown noise.
1 Toincrease the classification accuracy for the identification of Face emotion.
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Concl usi on
This research is useful to increage classification accuracy for the identificatiohFace emotion and with the help ofghie can
avoid many accidents.
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Abstractd The necessity of Advanced Driver Assistance Systems (ADAS) is driver error will be reduced or even eliminated, an

efficiency in the traffic and transport is enhanced. The benefits of an ADAS implementations are potentially considexs#eobec

the signifi@ant decrease in human suffering or stress, economical costs and pollution. However, there are potential proble
expected, since task of driving an ordinary motor vehicle is changing in nature, in an direction of supervising a (joanty@dcu
moving vehicle.

Keywordss adaptive cruise control, automotive navigation system, driver drowsiness, electronic stability control, intersection
assistant, steering wheel movement

I NTRODUCTI ON

There are many number of reasons why in recent years eleatironigy aids are extremely well developed and implemented at
increasing rapid rate and speed. The first priority reason is safety (i.e. the unacceptable number of road accideotshebuagir

ms to

an

economic principles (time is wealth, among others)aacempelling drive, while bringing comfort for the driver population is alsq a
good sales argument . Last one which candét be ignored, envi

A. Accident causes

Driver error is the foremost rean foe causes of accidents. Driver error stands for the mistakes made by the driver. According
statistics 6% of world accidents are caused in India itself. Some of the main reasons for this are listening to loudlendsigngh
car, talking incell phones during driving, increase in number of vehicles on road, incredible roads specifically in India.

B. Accident causation

Tunbridge et al. (2000) argue that examination of major accidents which is most prevailing factors shows, the two most

i Wh a't happened?0d some of the factors being | oss of Ilisiannt
These factors can be hierarchically categorized as representing Driver errors (& impairment), Environment, and ¢hfadstetscl
contributing to accidents (Shinar, 1998). The incidence of alcohol was established at 3.8%, which is major reasonidentsliacg
England where a driver is known to be over the allowable drink drive limit (4.2%). The other important impaéiated factors the
situation is not very much straightforward. Impairment due to fatigue is recorded as the factor in only 0.8% of the, acbiteats

in-depth studies and large volume of anecdotal evidence shows that the above factor is mdr@%kd fis underepresentation of

the fatigue related accidents is now well recognized and results largely from absence of direct evidence of sleepatEEsDr
being major factors. There is no quantitative measure of all these effects on driderertf survive by an accident caused due
sleepiness they are unlikely to admit it; if they do not survive there is always often very little direct physical e@tesrckactors

such as vehicle defects, which are often erroneously viewed as casisay need to be eliminated before the fatigue becon
apparent and dangerous [2].

C. Electronic aids

The reduction of traffic accidents requires the counter measures that have to be devised and introduced to prevenvitdrese

) to th
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contributing to major accidents. In Europe, the USA and Japan combined ergonomic and engineering approaches to haeatd asses

and the indication of driverds performance | i mits havwyg
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safety measures. Brookhuis & Brown (1992) argue that an ergonomic approach to behavioral change via engineering rhé&asures tl

in the form of electronic driving aids that needs to be adopted in order to improve road safety, transport efficiencyoard
environmental quality. Driver comfort appears to be a strong asset for the development of electronic driving aidsassbpan the
marketing point of view. Car manufacturers are keen on driver comfort and invest considerable amount of revenue aheffa
development and improvement in the comfort enhancing electronic aids. Some of tHenomell examples of thigype of
applications are automotive navigation systems and aesafp
various type of systems passed a number of tests (and improvements) and most of them were successfully plametumehe
market. Before the actual marketing, to which user needs research (or marketing research) is indispensable, but aso
acceptance and certainly safety effects are still necessary after the implementation [4].

EASE OF USE

Advanced Driver Assistance Systemscommonly calledADAS, are the systems to help the driver in the driving process. W
designed with a safe and appropridiemanMachineInterface they should increase ttsafety of carand more generally thead

safety

Advanced driver assistance systems (ADAS) are technologies that provide a driver with némdestion, automate difficult and
repetitive tasks, and lead to the overall increassafaty of the cafor. Some of these technologies have proven to an impro
driving experience and better overall road safety. GPS navigation, taking an examjlecdras increasingly the most common i
OEM infotainment systems since first being introduced in the 1990s.

However, a lot more of ADAS are right on the cutting edge of the emerging automotive technologies. Some of these sysiems
staying power totick around, and you can expect to see at least a few of them in future car. Others may disappear or be ref
better implementations and modernization of the same basic idea. Since ADAS rely on electronics and mostly include 1
elements, the delopment of these cutting edge systems is governed by the international safety standardE€46h%38and1SO-
26262

T A brief History

ADAS has amount of considerable history. In Europe several car manufacturers and research institutes started the P
initiative in around 1986. A series of projects were carried out under this tree, most of them were gorantical solutions to the
urban traffic problems. The European Union initiated the DRIVE which stands for Dedicated Road Infrastructure for Vetyidte s

European country, program most shortly thereafter, in which a considerable number of projectpsadtical problems as well as

basic issues. An example of the latter is the GIDS which stands for Generic Intelligent Driver Support project, whilsngesthe
project in DRIVE 1, ahead of its time and still be relevant ( Michon, 1993). The ogemla | of this ambi
determine the requirements and design standards for a section of intelligent driver supported systems which will conlfiem
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wi || aid the driverbdés detection and assessment of t dn ¢he 1|
driverdés ability to deal with specific hazards [ 3].

METHODOLOGY
Thefollowing ADAS are available in various production models from a variety of OEMS

A. Autonomous Cruise Control
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Autonomous cruise contrpCC; also callecasadaptive cruise contralr radar cruise contrpis ancruise controbystem fowarious
roadvehiclesthat will automatically adjusts the speed of our vehicle to maintain a safe distance from vehicles ahead. Th
basically two types of systems through we can attain the adaptive cruise control, thdasealm|sed systems anddar based
systems.

Laser based system uses light pulses whereas Radar based system uses radio waves to develop a communication betwsen
The radar based system is preferred over laser based system because the in adverse weather conditions such as lothang
front vehicle whose speed has to be tracked is covered with dust then laser based system will show no use.

wuwu

ere

the v
if at

Thus based on the speed of the front vehicle our vehicle slows down when the distance between two vehicles is lessategltaccele

the presevalue when there is a considerable amount of distance between the vehicles [5]

Figure 1. Adaptive Cruise Control using Radar based systems

B. Automotive Navigation System

As we know today people are using the global positioning system commonly cBfdyStem to know the address of the locatio
they need to travel. This GPS system can be modified and implement inside the dashboard of the car to obtain theaféial ti
information.

The traffic information comes from a variety of sources suchradfict data providers, transportation department, police and e
emergency services, road sensors, traffic cameras, and also aircraft reports. This information is made to be compilexieaind
through radio frequency (FM/HD Radio or satellite) to pavigation system embedded inside the car.

In the terrestrial FM applications, the traffic signals are broadcasted over the FM Radio Data System (RDS), whichdbk &
application of the radio band for sending small amounts of digital information. dddse car stereos support FM radio signal
which is how you can see radio station call letters or other artist and various songs title information on your displagedhten
certain amount of radio stations [6].

T What are the benefits?

The majorprimary benefit ighe time. Most of the times, it gives real time traffic information on your way, or if any ot
construction of buildings happening in your way. Thus the system gives time to change the route so that we can avoidinuth
wastageof time and utilize this time for other works. And this means less time spent sitting in the gridlock.
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Figure 2. Automotive Navigation System Using GPS navigation device

C. Driver Drowsiness Detection

Driver drowsiness detectida one of thecar safetytechnologies which helps prevent accidents caused by the driver getting drd
Various studies have also suggested that around 20% of the road accidents happening arelddigup to 50% on certain amoun
of roads.

Some of the current systems learn driver patterns and can detect when a driver is becoming drowsy.

1 Technology
Various technologies may be used to try to detect driver drowsiness.

a) Steering pattern monitoring
Primarily uses the steering input from electric power steering system.

b) Vehicle position in lane monitoring
It uses the lane monitoring camera.

c) Driver eye/face monitoring
It requires one of the cameras watching the driver's face.

d) Physiological measurement

It requires body sensors for measurement of parametersbréikeactivity, heart rate, skin conductance, muscle activity [¥].

i Steering pattern monitoring

Steering Wheel Movement (SWikImeasured using the steering angle sensor and it is one of the widely usedbadadieneasures
for detecting the level oi r owsi ness of the driver. Using an angl e sen

wuwu

WSY.

SO

steering behavior will be measured. When drowsy, the number of-oocrections on the steering wheel normally reduces compared
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to normal driving becaesof drowsiness. Furlough and Graham observed that sleep deprived drivers made fewer steerin

reversals than the normal drivers .To eliminate effect of lane changes, the researchers considered only small ammgindfesteer

J whe

movements i.e., betwa 0.5° and 5°,which are needed to adjust lateral position within the lane . Fig below shows the SWM base

detection. In general, steering behavior is influenced by the characteristics of driving task (e.g. speed, curvatuzeyigltia) Jaaven

driver traits (e.g. driving experience), and driver states (e.g. laxness, distraction or fatigue). Drivers will be constantlyfHadging

situation ahead and applying small, smooth, steering adjustments to correct for the small road bumps and crosswindshsy t
steering wheel in small increments [10].

b [Detects characteristic|

steering behavior

©

E on drowisy Waming|

B ' .

E I

< ‘ [1 )\ ! { /

T 7

L . AN e
45 % |

Sieering frequancy NI T

Figure 3.comparison of steering frequency vs. steering amplitude

D. El ectronic Stability Control

Electronic stability controfESQ), even referred to adectronic stability progratESP or dynamic stabilitycontrol (DSC), is one of
the computerized technolodglyat improves a&tability of vehicleby detecting and reducing loss todction even called as
skidding When ESC senses loss of steering control, it automatically applies the brakes to control "steer" of the vehicle w
driver intends to go. Braking will be automatically applied to wheels individually, such as the outer front wheel to caehie
steeror the inner rear wheel to undergader steerSome ESC systems also tend to reduce engine power untilldsntegained.
ESC will not improve a vehicle's cornering performance; instead, it helps to minimize the loss of control of vehittérdGrie
major accidents could be prevented by the use of this technology.

Operation :

During normal driving the ES@ ends t o work in the background and cont
compares the driver's intended direction which is determined through the measurement of steering wheel angle to tlaetushic
direction which is determinetthrough measured lateratcelerationvehicle rotation, and the individual road wheel speeds.

ESC interrupts only when it detects a probable loss of control in steeringhéer.the vehicle is not going where the driver intend
to steer.For example, when skidding during the emergency evasive swerves, under steer or over steer during wronglgguidge
slippery roads, oevenhydroplaning ESC may also interrupt in an unwanted way during-Hpigtfiormance driving, because input o
steering may not be always directly indicative of the intended direction of travel that is callenlleddtifting. ESC estimates
direction of the skid, and then applies brakes to the individual wheels asymmetrically in order ttooyeatbout the vertical axis
of the vehicle, opposing the skid and bringing the vehicle back to track with the driver's provided direction. Additienaifgtem
may even reduce engine power or operate thermesion to slow the vehicle down.

ESC can work on any of the surface, from dry pavement to even frozenltakasts to this and corrects skidding at much faster r
and more effectively the typical can human driver, often before the driver is eaea afimminent loss of contrdh fact it led to

some concern that ESC could allow drivers to become more confident in their own vehicle's handling and their drivirgr skilis.
reason the ESC systems typically informs the driver when they intesmphat the driver knows that the handling of vehicle limi
have been approached. Most of times it activates the dashboard indicator light and(or) even alert tone; sometimesnllyinte
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allow the vehicle's corrected course to deviate very slididin the driver intended direction, even if it is possible to precisely match
it [8].

1 Vehicle without ESC 2 Viehicle with ESC

Figure 4. Vehicle without ESC  Figure 5. Vehicle with ESC

E. I ntersection Assistant

A driverdés miscalculation or mi s opatsigagstduriogmed bghts s greesende ofacontmprd |
causes of accidents at intersections.

The intersection assistant system identifies this type of critical situation at intersections and alerts the drivghoin&thements
or hazardous turnoffituations. The system can even recommend the needed speed for a green traffic light wave or when approact
the red traffic light.

At the crossroads, the intersection assistant system supports the driver by establishing a direct communication bethieknathe:
traffic signals. Various camera systems are installed at the intersection that monitors the traffic situation and detaihéus |o
information together with the signal to the vehicle through wireless technology. The system evaluatesrtueidathvia wireless
technology together with onboard information present from the vehicle such as speed, distance from the intersection and ¢
direction of movement.

Appropriate traffic infrastructure equipment and various links between the inftastuand also the vehicle communication

technology offer potential for improvising traffic safety further. The driver always holds responsibility for the vehicldl e
offered support in hazardous situations from the intersection assistant sylstem [9

156 www.ijergs.org



http://www.ijergs.org/

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu
ISSN 2091-2730

. Vides Deteeion
37| yetens

Figure 6.intersection assistant at junction

ADVANTAGES

U Managing traffic flow to increase road capacity, i.e., number of vehicles on road

U Relieving vehicle occupants from driving and allowing them to concentrate on other tasks or to rest dujmgtiegs by
relieving the driver from stress.

U To avoid the accidents as much as possible.

U Increasing roadway capacity by reducing the distances between cars by making use of adaptive cruise control.

U The track the location of vehicle can be determined uglimigal positioning system (G.P.S) [11].

DI SADVANTAGES

a I'f at all the vehicle is using internet which is havlin
vehicle can be switched off on the road itself.

U Hackers who can decrygte encrypted information can change the route which is plotted in the system.

U If at all there is failure of main sensor and backup sensors the vehicle can create a chance of accident [12].
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CONCLUSI ON

The strength of ADA systems is great, provided ADAS i m®s
wi || al |l havesabpbesimblde. a¥Whédmever the system fails to
taken to avoid major accidents and in case of any accid
from customer s deefpeihRAedti uphbingsloy i d demonstration of the
dependent of the form in which ADAUSs earppolri ccausi toonnse ra rteh ei ni
preferably dda.reEoirythbsi cealslon comfort enhancing featu
properties. Mo st drivers <consider themsel ves as at Ir e &
requirements foomrs ADyASalalppdtiaclkaehol ders are safe (and val
acceptabdserfsorpamtdi cul arl vy
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A Review on IOT Based Smart GPS Device for kild and Women Safety
Applications
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Abstractd This paper is based on IOT (Internet of Thing®3. we know in present era everything is based on digi
technology. Nowadays every person is connected with each other by many ways,where most popular communication istifgerr

internet which conects peopleThis paper proposes an Android based solution to aid parents to track their children in rea

Different devices are connected with a single device through channels of internet. The comtsigeds connected to server via

internet. Tle device can be used by parents to track their children in real time or for women safety. The proposed solution f{
advantage of the | ocation services provided by GSM. Hdrda

prototype model (device) is created which is simulation based. The work comprises ARKI2148 as microcontroller, along with
GPS and GSM module. Embedded C core compile using Keil and virtual simulation check using Proteus 8.1 is done.A
createl which will collect all the data generated by our prototype system and send the same to server using GPRS. A Dum
will be created by using Filezilla. This device will also have the facility of Emergency help key (SOS), if anyone peckegs t

automatic help message will be sent to 3 registered mobile numbers on Server.

Keywordsd Embedded System,Smart System,Internet,

1I.NTRODUCTI ON
The Internet of Things (IoT) refers to the use of intelligently connected devices and systems to exploit data gath

embedded sensors and actuators in machines and other physical objedisTX&fers to the ability of network devices to sense a
collect data from the world around us, and then share the data across the Internet where it can be processed and/atibmed
purpose.

The loT is comprised of smart machines interacting and communicating with other machines, objects, envaedm
infrastructures. Almost every device today has an embedded processor typically a microcontroller or MCU, along withfarses,in
t hat can add programmability and deter ministic @ c o nurhen
pervasiveness of embedded processing are the keys t @cooa

of your toast now has an MCU in it, and the MCU controls the color of your toast. The toaster completes its tasksizeatly

and reliably, and because it is now a smart toaster, it has the ability to communicate with you electronically usingpés touc

switches. After a device becomes smart through the integration of embedded processing, the next logisarestepe
communication with the smart device to help make life easier. For example, if | am running late for the office, canmjuhoase
lights for security reasons using my laptop or mobile phone?

Communication capability and remote manual contrad ad t o t he next step é how
settings having sophisticated clelbidsed processing, make things happen without my intervention? The ultimate goal of son|

applications is to connect with the Internet to achieve thead , f or whi ch they must fi
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MCU/embedded processor with an associated unique ID) then connected and, finally, controlled. Those capabilities chie the

new class of services that makes life easier for users.

The tem Internet of Things was first coined by Kevin Ashton in 1999 in the context of supply chain management. Ho
in the past decade, the definition has become more inclusive covering wide range of applications like healthcaréransiices,
etcc Alt hough the definition of 060Thingsd has changed as te
information without the aid of human intervention remains the same. The evolution of current Internet into a Netw
interconnectedobjects not only harvests information from the environment (sensing)and interacts with the physical
(actuation/command/control), but also uses existing Internet standards to provide services for information transfer,
applications, and comumications. Fueled by the prevalence of devices enabled by open wireless technology such as Bluetoo
frequency identification (RFID), Wi, and telephonic data services as well as embedded sensor and actuator nodes, I0T hag
out of its infancy and is on the verge of transforming the current static Internet into a fully integrated Future Internet. The |
revolution led to the interconnection between people at an unprecedented scale and pace. The next revolution wil
interconnectin between objects to create a smart environment. Only in 2011 did the number of interconnected devices on tl
overtook the actual number of people. Currently there are 9 billion interconnected devices and it is expected to rdach 2
deviceshy 2020.

In todaydés worl d, over 80% of the world populati on,
This is due to many reasons. One of them is the remarkable features and capabilities that new smart phones offeArdpedial
based smart phones. GPS offers outstanding capabilities in locating position and this can be used to develop resdoatieinl
that helps in locating missing or lost children [1].

The essential idea of tHeT has been around for nearly twiecades, and has attracted many researchers and indu
because of its great estimated impact in improving our daily lives and society [2]. Whgg like household appliances arg
connected to a network, they can work together in cooperatiggronide the ideal service as a whole, not as a collection
independently working devices. This is useful for many of theweald applications and services, and one would for example ap
it to build a smart residence; windows can be closed autoriatidzen the air conditioner is turned on, or can be opened for oxy
when the gas oven is turned on. The idea of 0T is especially valuable for persons with disabilities, as loT technolgesrta
human activities at larger scale like building ocigty, as the devices can mutually cooperate to act as a total system [2]. The In
revolution led to the interconnection between people at an unprecedented scale and pace. The next revolution wil
interconnection between objects to create arsenvironment [10].

The wide variety of potential 10T applications needs a software development environment that ties together the appl
the command, control and routing processing and the security of the node and system. While the impastdtvearefin MCU
solutions has increased during the past few years, for MCUs supporting the 10T, even more software, tools and enablene
needed. A broad ecosystem with easily accessible support is key to enabling the development of embeddegl podessand loT
applications [9].

These days, however, with technology growing at a fast pace, automated vehicle tracking system is being used in a
ways to track and display vehicle locations in +t@ak. In this project we are using the ampt of tracking the child instead of
vehicle. One device is connected with server via internet. Using that device parents will track their children in reavtimero
safety. The proposed solution takes the advantage of the location services prgv@enl Isince kids carry that device. It allows th

parent to get their childbdéds | ocation on a real time by ¢
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2. Literature Review

Ten Acritical o trends and technol ogi es i mpacTheé IntgrnetlisT| f
expanding into enterprise assets and consumer items such as cars and televisions. The problem |is t
most enterprises and technology vendors are yet to explore the possibilities of an expanded Internet and are not\operationall
organizationally readyGartner identifies four basic usage models that are emerging:

1 Manage

i Monetize

| Operate

1 Extend
These can be applied to people, things, i nformati oceededadbp d p
t he Al rEtveerrryegthionfg. 0

The I nternet of Things is not a single technol

and enabled such as street lights being networked and things like embedded sensors, image recogiotiafityuraugmented

reality, near field communication are integrated into situational decision support, asset management and new serviogsg These

many business opportunities and add to the complexity of IT. To accommodate the diversity of theréoik, 4 heterogeneous mi
of communication technologies, which need to be adapted in order to address the needs of 0T applications such asieneygy
security, and reliability. In this context, it is possible that the level of diversity widkch&ed to a number of manageable connectiv
technologies that address the needs of the IoT applications, adopted by the market, that have already proved to be s
supported by a strong technology alliance. Examples of standards in theseiestigtude wired and wireless technologies lik
Ethernet, WiFi, Bluetooth, ZigBee, and-¥ave. Distribution, transportation, logistics, reverse logistics, field service, etc. are

where the coupling of i nf or masprozessesonday fdkédtherexjssing onesahighlycefficgent §
more profitable. The Internet of Things provides solutions based on the integration of information technology, which re
hardware and software used to store, retrieve, and process dataramunications technology which includes electronic syste
used for communication between individuals or groups. The rapid convergence of information and communications techn
taking place at three layers of technology innovation: the cloud,ashatazommunication pipes/networks and device. The synergy
the access and potential data exchange opens huge new possibilities for 10T applications. Already over 50% of Intetiogisco

are between or with things. In 2011 there were over 15 billioigs on the Web, with 50 billion+ intermittent connections.

Enabling technologies for the Internet of Things considered can be grouped into three categories: i) technologieg th
ithingsodo to acquire contextumablienfrimanged, toi pr oeesd s

technologies to improve security and privacy. The first two categories can be jointly understood as functional buildingdloek

effi
ty
ervice
e
areas
Arel
rfers
ms
ology
of

nnec

at eng

D lc @

building fAintelligenceod eatutenthafidiffaréentiate$hé 0T frerh thecusual dntemet. The thied eadegoryh

is not a functional but rather the de facto requirement, without which the penetration of the loT would be severely hedu®©dd.T

development implies that the environmentijesi, buildings, vehicles, clothing, portable devices and other objects have more
more information associated with them and/or the ability to sense, communicate, network and produce new informatioann
the network technologies have to copé¢tvihe new challenges such as very high data rates, dense crowds of users, low laten

energy, low cost and a massive number of devices, The 5G scenarios that reflect the future challenges and will senee dsrgu
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further work are outlined by ¢hEC funded METIS project [2]. As the Internet of Things becomes established in smart factories

the volume and the level of detail of the corporate data generated will increase. Moreover, business models will neolergasin
one company, but W instead comprise highly dynamic networks of companies and completely new value chains. Data
generated and transmitted autonomously by smart machines and these data will inevitably cross company boundaries. A
risks are associated withis new contexi for example, data that were initially generated and exchanged in order to coord
manufacturing and logistics activities between different companies could, if read in conjunction with other data, suolddaly
third parties with lghly sensitive information about one of the partner companies that might, for example, give them an insight
business strategies. New instruments will be required if companies wish to pursue the conventional strategy of keep
knowledge sectein order to protect their competitive advantage. New, regulated business models will also be nedbsseaw
data that are generated may contain information that is valuable to third parties and companies may therefore wistchargeaks
for sharhg them. Innovative business models like this will also require legal safeguards (predominantly in the shape of cont
order to ensure that the value added created is shared out fairly, e.g. through the use of dynamic pricing models.

United States drder security has become a major concern in the recent past. In order to enhance border security,
must be put in place to allow the tracking of shipments from origin to destination. U.S. Department of Homeland Seasity
proposals of calg transportation security tools for U.S. Customs and Border Protection (CBP). This project is to dev

centralized, internet based security tool which utilizes RFID and GPS technologies to identify drivers and track tiegiiigdlihe

system willaccomplish the security testinginréai me wusing the internet and the U. $.

and the interfaces between the database and ACE will be established. After the vehicle is loaded, all openings oftiecstzaiéer
with RFID tags (Eseals). Then the RFID antenna and tag reader received and transmitted the signal, wirelessly connected
databases. Also the GPS tracker traced the car gods deroecaa
testing grounds for the implementation of security measures that can help prevent future terrorist attacks and helpgrtegsthmi
goods & products are not compromised while in transit. The system will reduce the labor work of secukity ¢seminimum. It

wi || also help in online billing. This technol ogyds hywo

company to expedite the shipment and receiving process, streamline the billing and invoicing prdcessaudomate potential

Federal Government container racking requirements. The government can utilize this technology for shipping contaiiogr, va
verification of load integrity, potential notification of specia
scenarios such as late or lost shipmt s and as a tool t o interact with th

border control [7].

Many types of smart devices are available in the world. Some devices for personal safety and some are for vehicle
This project isdesigned to be used by pareatsl aimed to help locating missing or lost children. It takes advantage of the fact
many of todayé6és children own smart phones which i s moemolv
thebasic service of a smart phone which is GSM, mor e slowc
parents to send a location request to child side then retrieve the location from the request reply and display it o®thinenather

hand, the application at the childbés side gather s telsmartnr

phone. I nformation such as GPS coordinat es a n drerdgistenad orathee

application. The communication between the parent and the child applications is done using Short Message Service (M
allow the system to work without the need of internet connection thus allows the application to be ingul@mesrhart phones that
dondt support GPRS, 2G or 3G internet connectivity. hbree

when the parent wishes to check on the child [1].
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NMEA Device
FILE ‘ix
SERVER

GPS LAT, LONG

GSM I —
Controller

Fig.1 Architecture of the Proposed System
Recently, new device models have dropped to sizes wearable in a wristw

capacity [6]. Some research uses stalwhe GPS chips alongside several otheitlodfshelf embedded development components
create a GP®ased statistical wristwatch for runneBome existing products utilize accelerometers to gather data such as veloc
GPShbased, watcisized device could deliver more consistent, higher precision velocity data as well as location data. Runne
view this data to compete with themsealvéor their best time up. Several current solutions exist for runners who desirg
functionality our proposed device offers. Cellular phones are often the bane of specialized devices, and applicatidrnishex

provide GPShased running data [6].
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CONCLUSI ON

We have already seen the wide application of I®bre objects are becoming embedded with sensors and gaining the abili
communicate.There are many types of applications emerging one of most common being tracking system i.e monitoringthe
of persons,things,or data through space and timesdhgion proposed in this paper takes advantage of the rich features offer
Androids smart phoned.his work presents a model which is based on GPS tracker system.Herg,ARKI2148 is to be used as
microcontroller,along with GSM and GPS module.Tegoamming is done using Keil and the simulation check will be done
Proteus 8.1.A server will be created which will collect all data generated by the prototype system.By help of GPRSsaiméhis S
server.The main feature of this application igtet t he <chi l dés | ocation without it
effective method,done by use of GSM and SMS.

The device will also have the emergency key (SOS).In case of any emergency,if anyses preskey
,automatic help message will be sent to any 3 registered mobile numbers on thdilseramy. software product or design, there i
still room for enhancement. Features can be added to enhance the system. The proposed system will beeimplemtiened,
reviewed And improved in a later work.
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Treatments to Distillery Spent wash by Electro coagulation [EC] and
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ABSTRACT - Distillery industries are one of the most polluting industries in world, generating very high strength wastewater

shtra

whicl

effect seriously on environment. The industry produces dark brown colored wastewater which have unpleasant odor kndwn as s

wash. On production of alcohol, large amount of wastewater produced. Genetalljit 8f spent wash was generated on producti

of 1 lit of alcohol. The spent wash has high characteristics like COD, BOD, Color and TDS, which are difficult to renhoveoeasi

supplementing existing waste treatment, there are number of studies carried out for removal of color and COD of spdm$ w

DN

ash. -

review represent on overview of pollution caused by distillery spent wash and treatment technologies used sutto as Ele

coagulation, adsorption and combination of different sand media as a filter.
Keywords: spent wash, melanoidin, decolourization, Electro coagulation, molasses, adsorption, activated charcoal.
INTRODUCTION

Distillery industries are one of 17 mopblluting industries in India and generate large volumes of spent wash that effe

environment [Khandegar et al., 2014]. Sugarcane molasses is the raw material which used for production of alcohol.sMbéas

rt on

ses i

dark brown, viscous liquid, which is secommon feed stock for industrial fermentation process, for effective fermentation pracess

molasses diluted-3 fold [wagh et al., 2015].The dark brown color of spent wash affect the process of photosynthesis if di

5POSE

without any treatment and causeéspletion of dissolved oxygen [Khandegar et al., 2014]. Spent wash released to environment i

hazardous and introduces various toxic substances which result in change in physicochemical characteristics of soi|Eyabwater

Kebede et al., 2015]. The odof spent wash spread over the area and result into serious public hazard [Bharat kumar et al.

201¢

Economical and ecfriendly treatments are need of society also greatest challenge to environmentalist [wagh et al., 2015]. Spent we

contains 2% of malnoidins pigments that result of mailard type reactions of amino acids with reducing sugars [Wagh et al.,

There are number of methods to treat distillery waste especially COD and color such as physical, chemical and biolbgital[wag

2015

2015]. Anaerobic treatment is an accepted practice for treatment of spent wash but however even after treated by anaerobig treat

pollutant level cannot meet effluent standards laid by CPCB [Kolte et al., 2014in&manation of raw distillery spent wash

followed by aerobic treatment is the common practice in India. Aerobic treatment can rer¥df 59 COD and Color but still

100% result yet to be achieving. [wagh et al., 2015].
General characteristics of spent wash generated during alcohol production @summarized as follows:

Table | Characteristics of spent wash [Khandegar et al., 2014; wagh et al., 2015

Sr.No Parameter Range

1 Ph 3145

2 BOD 50,0001 60,000
3 COD 1,10,00Gi 1,90,000
4 TS 1,10,00Gi 1,90,000
5 TSS 13,0007 15,000
6 TDS 90,0001 1,50,000

165 www.ijergs.org
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Chlorides 8,000i 8,500
Phenols 8,000i 10,000
Sulphate 7,5001 9,000
10 Phosphate 2,5001 2,700

Distilleries Effluent Discharge Standards
Ministry of Environment and Forests (Government of India) has specified Standards for different industries taking intéoheccoun

characteristics of the effluents the drainage water from the land after such treatment has to satisfy a limit of 3@ig/l of B
Table 1l [Wagh et al., 2015, CPCB &MoEF 2002]

Sr.No. Parameter Standards
1 pH 5.59

2 Color and Odor Absent

3 BOD 3 at 27 0C mg / | Max

1. Disposal into land surface water/ rivesgeams | 30
2. Disposal on land or for irrigation
3. Suspended Solids mg/l Max 100

100

II. Process Description
Alcohol Manufacturing Process

Alcohol manufacturing process consists of different ssejgh as feed preparation, fermentation process, distillation
process and packing shown in figure

COLD WATER
HOT WATER
YEAST CULTURE
PLANT |
MOLASSES CONDENSER
S40MPATOME [T
4 DILUTER
s : 1
water | vEAsT [—PREFERMENTOR
E50-530M lf 5o \ —
WASH 1} IRECTIFY| RECTIFIED
T TR0 anTIFoam . COLUMM| Y NG EPIRIT
AGENT T cONTINUOUS YEAST % |[COLUMN
COOLING FHE FERMENTOR | QIL
TOWER \
—— STEAM  epan | .
FLOCH WASHNG &
OTHERE MM T ] \
S REC =R —_ BPENT LEES

COMPOSTING |« TO BIO-GAS RECOVERY EFFLUENT o

BLANT PLANT

COMPOET

Figure 1. Alcohol manufacturing process flow diagram [wagh et al., 2015]
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Electro coagulation:

Electro coagulation isan emerging technology that combines the advantages of conventional floatation, coagulatio
electrochemistry in water and wastewater treatment [Kuokkanen et al 2013]. Then requirement for quality drinking walted e
all around, and profluent priiples of wastewater get to be stringent, thusly it important to create compelling conservative al
friendly treatment. This prompted enthusiasm for electro coagulation as exploration for researchers [Kuokken et alle@dd 3]
coagulation is a stightforward and successful treatment strategy for wastewater [Khandegar et al., 2014]. Wagh et al.,
uncovered that most extreme 99.78% shading expulsion was gotten by utilizife &fe@des at 25 Volts for pH 8 and ideal CO
evacuation of 85.71% fgH 3 at EC time of 150 minutes. Shading expulsion productivity of electro coagulation is reductions
expansion in convergence of melanoidin he additionally specified that cathodes utilization increments with incremealizatcemtr
of melanoidin[kobya et al., 2012]. Proficiency of the Chemical oxygen demand (COD) expulsion hindered with expansion
separating between anodes assumes critical part in decolourization of melanoidin , COD evacuation productivity quick
expansion out yondebetween electrodes[ Khandegar et al., 2014]. Acidic condition is more positive for treatment of refinery|
wash because of diminished creation of chlorine or hypochlorite at higher pH[ Krishna B.M. et al., 20AI0tafkiodes are more
compelling toevacuate shade of distiller spent wash when contrasted withaald FeFe anodes because of Fe iron produced an
the EC proclaim from iron terminals has high dissolvability at acidic condition and are effectively oxidized into Feg sincaré to
settle [ kobya et al., 2003, 2012]. Aluminum anodes are evacuate most extreme shading up to 96.09% aluminum cathodes
powerful than iron terminals. By utilizing graphitegraphite electrodes 85.2 % COD evacuation at pH7&9%nd span is 180
minutes, by utilizing AtAIl terminal 72.3% COD expelled in 2 hours when pH 3[Krishna B.M et al., 2010, Khandegar et al.,
kobya at al., 2003]. Electro coagulation strategy can be effectively utilized for the treatment of refinery spent wasy# e
2014]. The upsides of EC over traditional coagulation incorporate financial viewpoints (moderately low speculation, eai
vitality and treatment costs), altogether bring down volume of muck produce, better slop quality, comparative or maetierall
effectiveness, shirking of compound increments, simplicity of robotization ,straightforward equipment and conservativEGiz¢
frameworks, more noteworthy practical pH extent and pH balance impact and the nearness of electro floatation [Kei&kan
2013].

Electrolysis is a procedure in which oxidation and decrease responses happen when electric current is connected tgtian ¢
arrangement. At it least difficult, an electro coagulation framework comprises of an anode and a catharfermataleplates, both
submerged in watery arrangement being dealt with [ Emamjomeh et al., 2009]. An Electro coagulation framework may son
possible that one or various anecithode combines and might be associated in either bipolar mode [ &@mamgt al., 2009]. The
most imperative variable affecting the productivity of EC procedure are the anode materials utilized , connected ckinesd, th
treatment time, and arrangement science, including beginning pH and the concoction creationqoédlis arrangement being
expelled. The arrangement temperature , kind of salt used to raise conductivity, nearness of chlorides, cathode hide, plas
anode, water stream rate additionally affect the evacuation efficiency and financial sturdmegeeof EC application [ Kuokkanen
et al., 2013]. Krishna Prasad et al., (2008) found that 95% shading expulsion was acquired with 31°’mAeakening of 17.5%,
and 4 hour electrolysis plan. Korbahti et al., (2008) presumed that 100% contaminatjosillé&sl COD, 99.6% color removal, ang
66.4% turbidity were expert by an electrochemical reactor, where ideal conditions for leading the investigation wereaaiire wipe

30 degrees Celsius, 25 g/L electrolyte focus, 8 V electrical potential, with a/26/EnT current thickness.

Having considered current thickness, pH, and electrolysis outline, the creators were fit for concentrating on the iiGQH3ts

turbidity, TS evacuation, and ooze settling with aluminum cathodes. Vasudevan et al., (2@dgrednutilizing mellow steel as
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anode and cathode, expelling 98.6% arsenate at a present thickness of 0.2 A/dm2, and a pH of 7. Energy establishe

evacuation was inside 15 minutes, taking after a second request rate retention. At long lastjrLasgprption isotherm portrays
fittingly this condition. Balasubramanian et al., (2010) displayed adsorption isotherm energy for arsenic expulsion frpm

arrangements by method for electro coagulation through reaction surface philosophy.

W W u

d tha

wate

Thakur etal., (2009) presumed that COD and shading evacuation of 61.6% and 98.4%, individually, were equipped for treating bi

digester gushing inside an electro coagulator. This was a consequence ofligesier plant took after by twatage oxygen
consuming teatment. While considering a secesmdange relapse model for this wondegH, current thickness, between cathod

separation, and electrolysis time as parameters, the model closed a r2 estimation of 0.9144 for COD and 0.7650 for shading.

Gadd et al., (200) presumed that treatment productivity was identified with the anode region, alongside coagulant and air
elements of terminal zone, current thickness, and effectiveness. This operation was finished utilizing a vertical ptate
coagulation treating molasses process wastewater. M. Kobya et al., (2007) uncovered that Acidic medium is best for a hi
expulsion for both terminal materials; iron cathode performs obviously better wighlB&de, while the execution of aluminum is ng
unequivoally subject to association mode. For a high turbidity expulsion, the ideal pH relies on upon the terminal material; alu
anode associated in B mode performs better in acidic medium, while the poor filterability of the flocs manages pH 7 to be

appropriate for the iron cathode associated in$/4Rode.

Modified Table Electro coagulation used for treatment of distillery spent wash (Wagh et al., 2015).

Current Time pH % Colour % COD Anode’ Cathode Reference
density Removal Removal
(Min)

in A/lcm?
0.817 120 3 - 81.3,71.8,52.4 Al-Al, Al-Fe, FeFe Khandegar et al., 2014
0.01 140 3 - 56 Al-Al Krishna B.M.et al., 2010
0.143 180 5 - 37 RuO2Tii SS Prasad et al., 2009
1.467 150 6.75 - 61.6 SSSS Thakur et al., 2009
0.06 180 6.97.2 - 85.2 GraphiteGraphite Manishankar et al., 2004
0.03 180 - 84 Mixed metal oxide Asaithambi et al., 2012

(MMO) electrode
0.71 60 7.5 - 60,50 Al-Al, Fe-Fe Khandegar et al., 2014
0.718 60 7.2 99.88 Al-Al, Fe-Fe
0.03 140 7 94 - Al-Al Shruti et al., 2013
0.03 140 7 97.76 - Al-Al with Fenton reagen{ Shruti et al., 2013
168 www.ijergs.org
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0.03 240 6 100 83 Ozone assisted EC | Asaithambi et al., 2012
89 60 Al-Al electrodes
7 7 Ozonation
- 150 8 99.78 - Fe-Fe electrode Wagh et al., 2015
- 150 3 - 85.71 Al-Al electrode
0.04 120 3 96.09 85.7 Al-Al electrode Wagh et al., 2015

Adsorption techniques

Bharat kumar et al., (2015) revealed that adsorbent technique is one of best method for removal of pollutants fronsmistille

wash and we can reuse the efflueharacteristics so it could be used for irrigation to reduce pressure over normal irrigation wa

is beneficiary to use diluted effluent for better growth of plants. Activated charcoal is an ideal adsorbent for renwoal obf ¢

ry
ter. It

wastewater and 99.7#iscoloration was found and maximum COD removal of 58.15% by using activated charcoal [Bharat Kumar e

al., 2015]. Carbon has been utilized as an adsorbent for a considerable length of time. Enacted carbon capacity tesexped mix

wastewater expandeits utilization from most recent 30 years. Adsorption is normal procedure by which atoms of a broke up

compound gather on and hold fast to surface of an adsorbent solid[ Bhise et al., 2012]. It is ideal to go for adsotpiamgby

u

enacted carbon bafe treating refinery spent wash by electro coagulation. When all is said in done the most extreme rate degrease

every parameter has been found in filtration bed containing sand, dirt and charcoal [Eyob kebede et al., 2015]. Thenmes

shading explsion with adsorption process with was discovered 0.550 [ Bhise et al., 2012].

Primary treatment through biomethanation and energy recovemyeconomic process practiced in Indian distilleries is howey
does not meet the discharge standardsC&R2002). In absence of acceptable and efficient methods for further treatment of dig
spent wash, many a times it is discharged into water bodies or on the land directly. It is much more hazardous wheimtdisp
water bodies, since it will lead tomplete depletion of dissolved oxygen and destruction of aquatic life. If disposed untreated o
it reduces alkalinity of the soil, and crops may be destroyed. In some parts of the country, color problems in grousdveater
acute (Chauhan ardikshit et al., 2007).

Shivayogimath et al., (2014) concluded that maximum removal of COD,TDS and color of 95.2%, 89.8% and 62.83% respeg
obtained at parameter 6 hours of contact when treated with a activated carbon dose of 10g/ml at pta&tigaaésbcarbon could be
a feasible alternative for the treatment of biomethanated distillery spent wash. Conventional methods can accomplish
degradation of melanoidins it is necessary to explore additional treatments to remove color froresnedflagesit. Melanoidins can
be removed by physicochemical treatments, but these methods require high reagent dosages & generate large amounhiofesiy
and Korake et al., 2012). Adsorption is one of the set up unit operations utilized for themteaitmvastewater. Enacted carbon is th
most utilized adsorbent. As business enacted carbons are exorbitant; subsequently elective ease adsorbent has beénAlsmce
the preparing and change of farming deposits into enacted carbon with greatiadsaroperties would mitigate issues of transfe
and administration of these waste-ibgms, while giving an astounding finished item for water and wastewater treatr

[Shivayogimath et al., 2014]. It was prescribed that the waste slime from thggrinde used as a substitute for ordinary coagular

extr

er,
estec
osed
N lanc

ar

tively

only |

dge (
e
nter
2r
nent

ts.

Adsorption happens when the attractive strengths at the carbon surface defeat the appealing powers of the fluid. Gtadular ene
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carbon is great retentive medium because of its high surface rangdutoevproportion. Likewise other material is utilized t

evacuate the metal, for example, peat, fleece and silk.[ Sohail Ayub, Nusrat Ali et al., 2016]

Sand filtration technique

There are several technologies that have been explored for treatment ofmatestethis can be generally classified as physic

chemical and biological methods. The aim of present study is to develop a simple and economical method of wastewater

disposed from distillery industry. Maximum percentage reduction in COD a@lod was in filter containing sand, clay and charcoal.

The proficiency of filtration bed can be requested as sand: dirt, sand: clay: ash, sand: clay: charcoal mix. Thererdrprdifdted
strategies for wastewater treatment yet most are uneconoyeicabnd filtration procedures can be considered as an option

prudent strategy to treat waste water [ Eyobe kebede et al., 2015].

Prasad G. et al., (2007) concluded that maximum COD removal of 78.96% was recorded at 2 feet sand depth of samd 3dil rg
The distillery effluent was passed through filter bed with various ratios. There is significant reduction in removal &QIDand
color without any labour and energy cost except filtration bed. Optimization of sand size, depth of filter ranththiématical

modeling is required to increase filtration rate.

Conclusions

Electro coagulation with Adsorbent and sand filtration can be prove efficient technology to treat highly polluted wasfeovate

above literature we conclude that

U Itis possible to reduce the pollution from waste water by using locally available material by application of sand and s
alternative and economical method to treat wastewater.
Adsorption using activated carbon is better choice before treating distiient wash before Electro coagulation.

The distillery wastewater after adsorbent treatment is suitable for irrigation purpose.

cC: c: c:

On increasing of contact time and adsorbent dose after the limit there is not much effect on removal of pollutants.
U Electro coaglation is an economical method for treatment of distillery spent wash but only problem is about sec

sludge developed during EC process.
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Bursting and Chaotic Activities in the Nonlinear Dynamicsof FitzHugh-Rinzel
Neuron Model
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Abstractd Selection of an appropriate neuron model for neuroscience studies is a crucial task for researchers. Some of tf
models are too simple to exhibit the complex dynamicd@fteuron and others are very complex and cannot be used in a netwg
they result in computationally expensive analysis. Study of chaotic behavior and bursting phenomenon of biophysicabdelsro
is an important step towards analyzing the overaikcfioning of the brain. hdepth analysis of bursting and chaotic behavior

FitzHugh Rinzel neuron model has been made in this paper work.

Keywordss Biological Neuron, Time Response, Phase Portrait, FitzHRigkel Model, Nonlinear Dynamics, BurstinGhaotic
Behavior.

I NTRODUCTI ON

The brain is one of the most complex objects in the monie
t he functionalities of the brainearthei nexhaetfi evliod ko fn ¢
aimed to know about the brain with more intricacy and
i mportant tools for characterizing Whatthenvoasdsysatdems
particular ways. As most of these models are dynamhtsal
the operation of nervous systemrai Mheympamimas yi step 6Gode
mat hemati cal model s of individual neur ons. The moswatndi m
net wor ks. Certain bifurcalktions neut ale eembtrambiel iptoyt,en
bi furcations in neuron models helps in knowing varifowsha
behavior of neur al sy stheemsi.ndiTh edsuea | n enterua lo nssy sotre mish ecian i |
regard is to examine the role of c¢chaos in |l earningur o&xi
studies but al soaitm omeur al network applic

W W u

ne nel
rk as
nm
of

In literature, different dynamical models are proposed to represenghysical activities of neurons. Commonly used models for the

study of spiking and bursting behaviors of neurons include integretéire model and its variants [5, 6, 180], FitzHughNagumo
model [7], HindmarstRose model [15, 10], HodgkiHuxley model [13, 11] and Morrkecar model [25]. A short review of these
models is provided by Rinzel in [26, 27, 28]. An exdeht comparison of more than twenty neurocomputatipnoperties of the
most popular spiking and bursting models have been made in [16]. Bifurcation phenomena in individual neuron modejstieciu
HodgkinHuxley, MorrisLecar and FitzHugiNagumo models have been investigated in the literature [154R Rinzel and

din

Ermentrout [27] studied bifurcations in the Mortiscar model by treating the externally applied direct current as a bifurcation

parameter.

From various experiments, it has been well established that neuronal activities show mangrdimacf chaotic behavior. Some
researchers believe that this sort of behavior is necessary for the brain to engage in continudl kstegngzing a novel input
into a novel category rather than trying to fit it into an existing cayel@®, 9, 1]. Freeman developed a mathematical model
EEG signals generated by the olfactory system in rabbits [9]. He suggested that the learning and recognition of nagelvetas,
the recall of familiar odors can be explained through chaytiamics of the olfactory cortex. Attempts have been made to repre
the neurodynamics of biological neural networks in terms of artificial neural network type of structures withxtsomeoe
their intricacies. Chaotic dynamics basednal networks have also been proposed to capture some of the characteristics of le
in the brain [2]. Nonlinear dynamics of various neuronal models has been investigated in [24, 19, 20]. Chaos in fisogrrate
neural network models have lesvestigated in [22]. The effect of synaptic bombardment has been explored in the dynarm
various biological neuron models [21]. Nonlinear dynamical analysis on coupled modified Fitkldggmo neuron model has als
been performed [23].
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The brain takes the incoming sensory data as input, encodes them into various biophysical variables and perfobes af

computations on these variables to extract relevant features from the input. Biophysical mechanisms resporiséisie for t

computations are dynamical in nature and lead to various types of learning. Therefore, there are two closely relaited
computational neurosciendenonlinear dynamics of different constituents of nervous system and the roles of varioussibaiph

issue
y

activities in learning. There have been many evidences in literature to experimentally explore the chaotic behaviorabf neuro

activities. Study of chaos and other phenomena of nonlinear dynamics in various levels of brain modeling can pgovidars si
help in investigating the learning mechanism.

Nonlinear dynamical analysis of FitzHugtinzel neuron models is carried out to investigate different bifurcations and chaos.| The
same analysis has been carried out also for a fiatgyrecurrenbeural network of three neurons and it is observed that its dynamjical
behavior becomes chaotic at some set of parametric values. This study supports the role of chaos in contindatkteguonging

a novel input into a novel category rather thamigyto fit it into an existent category.

NEUROMODEL S

Neurons or nerve s are the fundament al buil dinghél eft&rs

el |
a suffdep'ehtknowledge of neaff omise ilsr miecessaAyt ypircalt uldyman
billion neurons, ach neuron having at | east 10, 000 :c otnmee
soma, the axon and the dendci teee wbhéeothritsea verm didenid u:
Dendrites receive infor mialtanogn ffirboemm sn etuhraotn ss etrhvreo uagsh tarxaomssmi
connection that caedvres. i mphesendf pamttioé an axon split|s i
enldul b al most touching the dendrites of neighboring nelurfon
bodies of ot heai anleiuzreodn ss tarruectup es call ed synapses. El ect
dendrites or cel l body in response to stimulation frdm|ot
dendrites ohousbhhdbodf est bértneurons [ 3].
Various mathemati cal model s for bi ol ogi cal neurons harve I
bi ol ogical activities. As it is generabvlg abeioevegpgot At
these model s represent neur onal behavior in ter mss arfe
HodgKiuxl ey [1&lnfdiret pdB-NageEmdbzHEBN) -Rizngl, EF HRHdulpePcbalr, [Me5r|r,i
Cowan [31, 14], | zhi-Reswd c[hl J]1 6rho caenlds .Hi nTdhmagses hneur on mode|ll s
of different types of real neurgns with different |l evelg o
Some widely used models of spiking and bursting neurcdansn|[.’
These models can be expressed in the form of ordinbhsyhldveé
bi ophysically meaningf ul and measurabl e parameters and c¢an
FI THUGHRI NZEMODE L
Dendrites receive electrical signals through dendrindciltse.
FitzRughel ( FHR) mo d e | describes the dynamics of dendr]|i ti
bet ween the spine head and its surrounding medi um Tvhaec islylsatte
switches phases depending on th strength of the sl oWl yhe
FHN model and incorporates a third state variabbentedmbjgel
three coupled nonlinear differential equations. I't takes
Qv . 0, -
o, VU o LV o (0] ()
Qo0 o . 7o,
Eb‘loo U wv (2)
Qv ., = \ , ,
o w L Qw 3)
Vari abepresents t he potenti al di fference betwaés rethblev
vari ablyeepramgdents the sl owly movimogdedhumrtemgtet her t makdengr ia

rel atyi ve to
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NONL I NERBYRNAMI CSFIORHUGHRI NZEMODE L

FitzRugkzel (FHR) model is a three di mensional model der
cell s. e Iftoltlaokweisngt hf or m

Qv . o,

o U 5 U © 0 @
QU o, N 7

Eb‘] W L wo (5)
Qw 7 | —~

o, L @ U Qw (6)
This model exhibits spiking as wel/l as bursting phenainte
this sly s en 3 la2ts, a = D5,7,dib==180@88;7 ©6.. 8I10tD0i.s7 observed
bursting at these values of parameters.

Phase portrat showing bursting in FHR model

a.025
002
» 0015
001
0.008
15
1 2
\ 05 1
2 )]0 1/ | 0 &
[+] 1000 2000 3000 #000 5000 05 2
Tine (ms) w o v
(a) Time Response
Figure 1: Ti me response | and0. PhasSe apor®rajit bo fOnEH®®
0.0001The model exhibits bursting at these values of par
Bl FURCATANAL YS| & DHUGHRI NZELF HRYPDEL
Bf urcation analysis of FHR model has been carried out wi
Bl FURCATANGNYS| S OWSTBA FURCATPARNMETER
Jacobi ahofmatthriisx , model at(ytspfyobrqei Di BARGEM porFNnD. 7ant = 0n
terms of the bOfsairgiatée®nagpar ameter
p 0 PP
o S YL
L pcu
1
Eigenvalues of the |linearij|zZed =0f off em Tdhrues , coprpmredrad Elny &0
foll owing characteristic equation of the linearized FHR
s <« PPX ¥ . ¢

. ) g g
— — DS 0y —/0f. —U§ m
- pcD pcv pood U VT SOl oW

This characteristic equation can be written as

Jo e )" # m
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wher e
. PPX
0 —"0
pcu
.Y ¢ . g
0 — — 0 —0U
pcu pgu pcu
.G, g
o — —0U
v pcqgu
ApplyingdguRwiuth stability criteria, we get the following|ar
g p 6
‘"6" 6
P 2° % &
= 0
" 6 Tt

Variation of A, C, C-AB with respect 10 1

A C C-AB

L2 015 401 005 o Q.05 a1 015 02

1

Figure 2ACan®l atwABohf r@speaArl,(ﬂanqe the coefficients of theCagha
T ABs always negative for ablAavnadcureoss scefs Iziefrusr cvadhidbeiF Gptd(2a n
respectivel y. Therefore, Hop®. bifurcation takes place 3§t

I't is found that there are po~ssibili©tfioesw¢1ﬁ=cl=0qpﬂ3 b=i Br c@AW0I
the equi l(ithY.i 292226, mN@®. 2542) t e@nosmedsB,out to be

C 1 AB =°1101284860 7 0.0103

ThuG ,7 isB al ways negative for & | Pval sa@@f b fwARBihf urddsapte cosnh gpean
Figure 2. | & fiisqAwmh & atrhodsts e s Zr ¢ V&h@E= Tath.dl 3t herefor e H o
takes pl ace Cat Howbese, vahesses v&l ues @o Tmot rleiveailn the pba
in trectimpald thegbifofcation di agram and |l amgwstt he ylbip
di agr abdmswibtihf urcati on parameter. Pl otDi sf shawgesth Fgagpued
the |l argest Lyapunov ixnpdoinceantte sf oirt ss ocnhea ovtailcu ebse hoafvi or whi|ch
Time response and ph&se Do mwWOBRigtur ase 5P lagt taemd fSahbo)w, trhees pcehc
behavior.
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Bifurcation diagram of FHR model with 1 25 the bifwrcation parameter
15
1
08
0
05
- 4.
2
0 1 2 3 4
w x 10"
Figure 3: Bi furcati oOasdiba gfruarnc actfi ofnH R amoadneelt ewi.t hThi s bi fur c
oOf or either spiking or burstilndg'‘g®dxchaofi thirespboseshsowsf
di fferent time instants after transients.
Plot of Largest Lyapunov Exponent for FHR madel (with respect 1o 1)
0
15
g.ooa_» |
3 001
0015
:?Jaaz
0025
0 1 2 3 4
" ~ x10™ ) ~ i _
Figure 4: Pl ot of the largest Lylapuhbvi six pdo bfenlilv ef £ Rl mc
3.4 'f< 1M < 1B0*43 Tlherefore, the model exhibits chaotic respo
Bl FURCATANGNYSI S |ws BN FURCATARNMETER
Bi furcation and)l yassa kwifborcatriremtpdr ameter, is carried of
spi king behavior of FHR maoél t hFer mbldies, at e @ g éalori d0nalDnegOtlr
0.7, b =0O07B8B5, cilnd= ,0.in8 terms of théesbgfueaathason parameter
ofP VY P 0
11 q lIJ I\
. — — L1
UV 11 qu pgu Iy
Ll p p n
T[ -
Upnmmammn p Tt Y T
For the above values of parameters, therel. ekFiguseobfesanmwsec
this equilibriunm pOhartaatserai §tuing t ecgoumaeaif oonut itno tkee ms of
waou VTt T v Tt
o _@C B p quJ_p%ﬁC %n
= PUAMAMNPULECUPMGUTT pTT PLECUT
\ Ps— CUP
U' _%)1 Ep—
S oot oy,
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Tine response of FHR madel for 4 = 0.0002 Phase portrait of FHR model for i = 00002
: 0
‘ | | ‘ \ | | \ -0.02
1 |
R fiil o
=
> 0 | \ -0.06
‘ ' 008
' |
01
2
- 15 4
1 : 2
) 05 ) 5 o
"0 100 X0 30 400 %00 00 7O 50 800 1000 w 0 4
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(a) Regmeonse
Figure 5: Time response and phase portrait of FHR onfdde

Lecus of equilibrium point with respect to the parameter |

Boo 200 -0 0 100 200 300
|

Figure 6: Locus of equil i bmrilufim plwée me iof dmH&KR enpuiellli arsi amf

This characteristic equation can be written as

F+ s+ aBG = 0
wher e
. WoOUL W
0
PTMTTT

¢tp  qump
PMMAMPUEC U T

P p
PUOGCUTPCUTTT
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Real parts of eigenvalues of FHR model
Ry
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Figure 7: Real parts of eigenvalues olff orhewhkFKR mdakelr.eal Th
vani sh.
Imaginary parts of eigenvalues of FHR model
. x "
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02927 £\ N | ]
a0 i
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Figure 8: |l maginary parts of eigenvaluesfof whecKkFHRDeenmale
eigenvalues.
Rouwlihr witz stability criterion shows t hat t her kf ora rvehl|ipcot
= 0, oOC =1 OABFi=r sit. comMdicrt ®oprguivw=el @.n2bt@me second Conwidltli omagt
satisfied fov ahlyi mdeadCwithil ME@am,fbie. expressed as
T 0. 641 OUHB84LO. 015 = 0
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Bifurcation diagram of FHR model with | as a bifurcation parameter
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Figure 9: Bi furcati olhasdiaa ghriafmi rocéartH HORMQ npaddrieal naetwii ¥ @ c hange| i n
model takes pldce abanpedparambéeerdynamics changes from
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(a) Time Response
Figure 10: Ti me response lanxd Tphhda.sneo dped r terpabiitin tot fa tFaH Ra icnkbedde | f
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Figure 11: Time response land (p.hiabBkelpoexthiahicl » fa tFiHIRmiontola.ig | f
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Time reaponse of FHR model for | = 3.1
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Figure 13: Ti me response land Tphhea.sneo dpeohr térpakikth totfa tFtHRa cntbodre
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Largest Lyapunov Exponent of FHR model (with respect to 1)
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take pll axe0fDb387,. 1E9gdR®yal3udslhdtd tchdeasatred abywesolbov¥ing the| cl
given in Table 1. Thdr e ilasOrnolOeloefi §i harpaitroof foompkes | to
this valTuheuso,f Hopf bif lur caDdmrddd &t SReaBHIlRlaade i fmagi nary part|s

mod el l'ineari zed at i ts ldoquiFliigurrielsm 7 pamidn t8s, arees ppelcdtioveed
which there are compliesx neoi peorswalbudd.ty DHe Hop fFibgiufrwer c7a tiinan
offat which real part vanishesliasnodn zietrso.r dtte iosf odhsaenmrgre dwiftrho
eigenvalues vanishes withoult 3 tGnidBagBhthbiyrRgiacdat dectomé nigo z
points. These points arebobhsecacedowi dhagrpmoofaé&EcguaeyPin
related to the I imitations of numerical me t=h @a sl 3wBdv/leld &iosd 6 1L
verified by pl ottisreg ptoirme arigasspdmsses gmudstphhaefore and jusj e
ti me responses alnd= ph.ak,a n@.orPd srpasdcttsi, vfea ry . It is obsepoeatt
attralctoadmhil e it il w»sanil Hlaeoelfy o=metldanld 87 3arle 1t2wo Hop b
points. Lyapunov exponent analysis is performedti s oa binfvers
parametegt Lyapwnov exponent is plotted 1finn Fargduere tlod,d eatgead
chaotic attractors in this model. I't i s obserY.ed Rohratt hensee
I response of the FHR model is chaotic. IFi=gp ul.eBtl 5 sr eopbrsees

response exhibitd. chaos for this value of
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(a) Time Response (b) Phase Portrait
Figure 15: Ti me response lanxd Tphhén.sneo dped r terxahiitb iotfs FHRalomoi gee |
Table 1: Equilibrium points and eigenvalues| fo
I Ve We Ye Sl 2 a3
0.1387| -0.9675| -0.3344| 0.1925| -0.0002| 0-j0.2757| O0+j 0.2757
1.9719| 0.2532| 1.1915| -1.0282| 0.8481 -0.0004 0.0241
3.1612| 0.9675| 2.0843| -1.7425| -0.0002| O0-j0.2757| O0+j 0.2757

CONCLUSI ONS

One of the most effecttihe meprvowus heywstfeom ithet stluadgk odt |t s
Dynamical anal ysis has been carried out on FHR neuron | mo
bi furcation and Lyapunbhe espodend$ ahaopl otitltgdplioov expon
FitzRughkel neuron model exhibits fixed points, i mit Lyc
parameters. This sRiundzye |lindoednettiofaise sa nFiatpzpHuogphr i at e model for

in continual l earning. This research work can be dxtcdudde o
stochastic neur on neocdeilosn)s acnadn tbhee iprerifnotremmecdo ninn or der t o |st
bursting, chaos, stochastic resonance, and threshold varia
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Abstractd The paper includes the study of the capacitive sensing technology and its applications in modern technology. Th
describes the behavior of electric field induced due to a capacitor. Capacitors are the basic building blocks of the etetdron
Capacitance is the ability of a capacitor to store an electrical charge. The sense of touch is an important human seesor
During interaction with physical objects, pets and human beings, touch (physical contact) constitutes an extremelyt sigaifica
The technology used to respond to such a physical touch is ternoaghastive sensingln this paper we are going to define th
capacitive sensing technology in the production of new age devices. Such device uses the human body capaeitampitartt

according to the sensory feedback they provide output. These devices have a major role in the current scenario. Saieh hadc
to overcome accidents, which are a major cause in the present time. In this paper we are also goirg ttee defin of such
technology to design such king of helmet that can reduce the percentage of road accidents. When the driver wears ttiet h
only his/her vehicle will be activated. This helmet uses the capacitance of the human ear as input. yéovapaddive sensing has
many applications, as such it is used in the smart phones used widely in the whole world. Many types of sensors usigubis
The major applications include the sensors used to measure or detect proximity, position cerdesgiahumidity, fluid level &
acceleration. Capacitive sensing is different from that of the inductive sensing and its main advantage is that itdiiarseng&end

of materials like skin, plastic, metal & liquid.

Keywordsd proximity sensingcapacitive sensing, electrodes, traces.

I NTRODUCTI ON:

In 1831,Michael Faraday discovered electrmagnetic induction. Essentially, he found that moving a conductor through a mag
field creates voltage that is directly proportional to the speed of dvemend the faster the conductor moves, the higher the volta
induces. Today, inductive proximity sensors&sar aday és Law of EI| ¢odeétectahe aeamess af eondiictiv
materials without actually coming into contact with them. Thenpry deficiency of these sensors, however, is that they only de
metal conductors and different metal types can affect the detection range.

Capacitive sensors, on the other hand, adhere to the same principle but can detect anything that is eitiher comdigcdifferent
dielectric properties than the sensords electrodes srmasr
more user/machine interfaces are designed using touch panels to reliably respond to commands.

Capacitorsare the basic building blocks of the electronic world. To understand how capacitive sensors operate, it is impd
understand the fundamental properties and principles of capacitance.

Capacitance is the ability of a capacitor to store an electfigabe. A common forrii a parallel plate capacitowhose capacitance
is calculated byC = Q / V, where C is the capacitance related by the stored charge Q at a given voltage V. The capacitance (n
in Farads) of a parallel plate capacitor consistsvof¢onductor plates.

The sense of touch is an important human sensory channel. During interaction with physical objects, pets and humauchbeir
(physical contact) constitutes an extremely significant event. The technology used to respond to geatalatquich is termed as
capacitive sensingNow a days capacitive sensing has many applications, as such it is used in the smart phones used widé
whole world.
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Capacitive sensing depends on the phenomenon of the capacitive coupling. In thicueethe input to the system is human bog
capacitance. Capacitive sensors can detect anything. The only condition for the detection is that the object must e @oitdhacti
a dielectric different from that of air.

Many types of sensors use thishaique. The major applications include the sensors used to measure or detect proximity, pos
displacement, humidity, fluid level & acceleration. Digital audio players, mobile phones & tablet computer use capasitige
touchscreens as input dees. Capacitive sensors can also replace mechanical buttons.

ADVANTAGEESAPRPKCI TEEMNESI| NG

1. It can sense different kinds of materials like skin, plastic, metal, liquid.
2. ltis contactless and weéee.

3. It has the ability to sense up to a large distamitie small sensor sizes.

4. Itis alow power solution.

POI NTS TO BEMKEBTWHNLE DESCAEPNWCNJ BEMNES OR

1. Design electrode plates to measure the desired variable. Maximize capacitance wahdaygtosepaced plates.

2. Surround the sensor widppropriate guard or shield electrodes to handle stray capacitance and crosstalk from other circuit

3. Calculate sensor capacitance, stray capacitance and output signal swing.

4. Choose an excitation frequency high enough for low noise. As excitation frgguengases, external and cireginerated noise
decreases.

5. Design circuit to meet accuracy specifications and provide immunity to environmental challenges.

APR I CATI ONGAPAEI TBEMES| NG

1. FElow: Many types of flow meters convert flow to pressuralisplacement, using an orifice for volume flow. Capacitive sens
can then measure the displacement.

2. Pressure A diaphragm with stable deflection properties can measure pressure with a sgasitiye detector.

3. Liquid Level: Capacitive liquid level detetors sense the liquid level in a reservoir by measuring changes in capacitance be
conducting plates which are immersed in the liquid, or applied to the outside ofcamdurcting tank.

4. Spacing:If a metal object is near a capacitor electrode, thiiah@apacitance is a very sensitive measure of spacing.

5. Scanned multiplate sensor:The singleplate spacing measurement can be extended to contour measurement by using
plates, each separately addressed. Both conductive and dielectric surfacemeasured.

6. Thickness measurementTwo plates in contact with an insulator will measure the insulator thickness if its dielectric const

known or the dielectric constant if the thickness is known.

Ice detector: Airplane wing icing can be detected usingulated metal strips in wing leading edges.

Shaft angle or linear position: Capacitive sensors can measure angle or position with aphatki scheme giving high accuracy

and digital output, or with an analog output with less absolute accuracy lautresgionse and simpler circuitry.

9. Limit switch: Limit switches can detect the proximity of a metal machine component as an increase in capacitance
proximity of a plastic component by virtue of its increased dielectric constant over air.

10. Acceleromeers: Analog Devices has introduced integrated accelerometer ICs with a sensitivity of 1.5g. With this sensitivi
device can be used as a tiltmeter.

7.
8.

CAPACI TTOWECHARDWARBESI GN

To design a good touch sensor, all about we require is the good dititde capacitive sensing. The purpose of this paper is
describe the design of such a capacitor sensor that can achieve maximum performance. By achieving maximum performa
hardware, the capacitive touch software library can perform the ti@paouch measurements with the lowest power consumpti
The design for the sensor includes the schematic as well as the mechanical part. The schematic and mechanicals atesiggate
requirements that influence the PCB layout. This paper firstrithes requirements that might be found in the schematic

mechanical requirements of the product. These requirements have an effect on the layout and must be considered Hiest.
requirements of the product are understood, then the PCB layobiegam The figure below shows an equivalent circuit that provid
the basic concepts for understanding how the different aspects of the design contribute to the overall performancecBsforg
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equivalent circuit, it is important to understahd basic terminologies used for the designing of the capacitive sensors. These

the

terminologies includelectrode, tracesandcapacitance.The little description about these three terminologies is explained below

Electrodes: An electrode is the physical wductive structure that a person interacts with. This structure is typically thoug

ht of

as the copper on a printed circuit board (PCB), but can also be made of transparent materials such as Indium Tin (otidg (ITO

other conductive materials like silverhe electrode shape can be very simple (for buttons) or very complex (for interdigita

ing).

The electrode does not necessarily need to be planar. One of the benefits of capacitive touch detection is that it allows

application to use buttons, wheelsstiders that conform to the shape of irregular surfaces.

Complex Electrode
Shape: Slider

Contour Electrode
Shape: Button

Simple Electrode
Shape: Button

o .

D

——

Traces: A trace is the conductive connection between the microcontroller and the electrode. Similar to the electrode, the
typically a copper trace on a PCB, but it could also be madwtdrials like ITO and silver.

Capacitance Capacitance is the ability of the electrode to store an electrical charge. In the context of capacitive touch dg¢
there are two common categories of capacitamogtual capacitance and self-capacitance As the names imply, self
capacitance refers to the capacitance of one electrode, while mutual capacitance refers to the capacitance betweedetsvo
Self-capacitance is the topic of this document, and the concepts described here pertain prisafitapacitance solutions.

An important concept within capacitive touch detection is baseline capacitance. This represents tistasteadyteraction

capacitance seen by the microcontroller. The baseline capacitance is the sum of the parasitiooespaghich include the
electrode, trace, and parasitic capacitances associated with the microcontroller pins, solder pads, and any discrets c
associated with the circuit. The baseline capacitance is important because sensitivity is a @int@omnelative change in
capacitance. If the baseline capacitance is too large, then any change in capacitance caused by a touch or proximéyyev|
small and might not be distinguishable from the baseline.

EQUI VALENRCUI T

In the figure shown Bew, there are five capacitanceSoych, Ciraces Celectrode Cparasitic & Cground.

187

1. Cgouna is the capacitance between the device under test (DUT) ground and earth ground. In some applications, local
ground are connected when the DUT uses mains power, but typically the local ground is capacitive coupled back
ground.

2. Cyace and Cgiecrode IS the capacitance between the trace and electrode structures back to the local ground. This capag
most directly affected by surrounding structures, typically ground pours, that are either on the same layer or on
layers. Not kown is the capacitance between the trace and electrode structures and earth ground. These capacitang
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without merit; however, for simplicity and in the context of this document, the design guidelines are given with the principl

of affecting thdocal capacitance (that is, separation between local ground and the traces and electrodes).

3. The capacitanc€paasiic IS @ combination of the internal parasitic capacitance of the microcontroller and any compgnents
within the circuit. This capacitanceatso referenced to local ground.

4. The touch capacitanc€,,,, is the parallel plate capacitance formed between the touch interaction and the electrode] In th
example of a touch, as the finger presses against the overlay, the flattened surface gértifierfins the upper plate and the
electrode forms the lower plate. The capacitance is a function of the area of the two plates, the distance between them,

the dielectric of the material that separates them.

Local Corima
Ground / / Earth
Ground

PERFORMANCE PARANMBDERATED WIAL&N®I GH

1. Signal & Noise:Capacitive touch detection is a type of anaiegligital converter (ADC), specifically a capacitance to digital
converter. As with most ADCs, the terms of interest are resolution, digrnaise ratio (SNR), and linearitin the specific cases of
wheels and sliders. Throughout this document, the design guidance helps to maximize signal, minimize noise, and aditiess when
two goals are at odds.

2.Signal: The basis of capacitive touch detection is the ability to measuahange in capacitance. This change in capacitance ig the
signal that the capacitive touch solution identifies. The tnsitivity is often used to describe the signal stregihmore sensitive
solution has a stronger signal.

Equation (1) serves as tbhasis for layout recommendations.

0,0

C # P-6é. (1)

The dielectric constant (U0), area (A), a n dntedtiofgposiivelyg ieflueaihy | a r
the capacitance for a touch system.

3.Parasitic Capacitance:Although parasitic capacitance is presented separately, it is a part of the sensitivity and signal. As alreac
mentioned, the capacitance of interest is thetivelachange in capacitance. The change in capacitance is based upon the|touct
interaction, but this change is perceived relative to the parasitic capacitance of the system. The parasitic capdsdasaiiedsthe
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steadystate capacitance or baselirmpacitance. If the introduced change is 100fF, then the sensitivity, which is the relative change ir

capacitance, can be increased by decreasing the parasitic capacitance. The cap@gitantgcrode aNd Cparasiic are generically
referred to asrasitic capacitance.

4.Resolution: The term resolution can be used in several different contexts in capacitive touch detection. In the broades
resolution is sensitivity and defined in terms of capacitance. A measurement system may be desigeelyetachanges in
capacitance in 0.1 pF steps and, therefore, the resolution is 0.1 pF

5.Linearity: The term linearity is often used to describe the performance of capacitive touch wheels and sliders. Similar to the
linearity performance of ADC or digital to analog converter (DAC), the linearity is how well the reported position maitthihg w
actualposition.

6.Range:Range applies to proximity sensors. The range or distance is directly proportional to the sensitivity. The more sens
hardware design, the greater the distance or range can be achieved with a proximity sensor.

t sen

itive 1

7.Noise The sigal is the change in capacitance that results in a meaningful change in counts. Noise, on the other hand, is :

disturbance that does not change the capacitance but does change the counts. Most often these disturbances areptheeres
supply swithing noise, electrostatic discharge (ESD), electrically fast transients (EFTs), radiated noise, or some other
electrical noise that couples into the system.

8.Signalto-Noise Ratio (SNR):The SNR is a systetevel specification and needs to beteéelsat the system level. Good layout alon
is not adequate but is part of the overall design to achieve an acceptable SNR. The main idea in providing good setusiti
maximize the capacitance associated with a touch and minimize the parasiticacapadihe noise must be mitigated and redug
with good design practices for noise immunity (for example, ESD, RF, or EMC).

SCHEMATOECAPACI TERNS OR
At the schematic stage of development, the two key elements are noise and parasitic capacitaiated aggocomponents.

1. Components used for Designing:External components are not ideal with capacitive touch solutions because 0o
additional parasitic capacitance associated with any component. Therefore, components selected to be part divthe
touch circuit should have the smallest footprint area possible. Capacitance is directly proportional to area, so anyimed
footprint reduces capacitance. Typically, these external components are related to ESD protection such-Esitogen
resistors placed between the microcontroller and the electrode. The concept of minimizing footprint also apj
connectors or any other component in the capacitive touch circuit. Ideally, any component would have a very low dri
with temperatre and time. While this is not a necessity, because the software has drift compensation, it is preferred
the touch circuit and all associated components as stable as possible over time and temperature.

2. ESD Protection: ESD protection should be dgsed with consideration of the laminate material that acts as a ba
between potential ESD strikes and the PCB. Relying on thedigdctric breakdown voltage of the overlay is preferred
adding ESD components to the touch solution, because thegmuoents add parasitic capacitance to the circuit and red
sensitivity. If additional ESD protection is required, small curd&niting resistors and loveapacitance clamps are
recommended.
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3. Power: The drift compensation found within the capacitivectosoftware library accounts for drift in VCC over time (this

drift may be associated with battery decay in portable applications). More spurious shifts in VCC, such as those agsocia

with noise spikes or ripple, can affect the measurement and evernftlw®hpensation if the noise lasts for a long period pf

time. The most common method of reducing power supply noise is the use of filters. A Pl filter is typically the filter of

choice. An LDO can also be used to reduce power supply noise.

4. Mechanical Pats: The mechanicals are the mechanical characteristics of the design. The mechanicals include the|overl

material, ink on top of the overlay, any adhesives used to bond the electrode to the overlay or enclosure, and any {r
materials used to reme\air gaps between the electrode and the overlay. Mechanicals also include the types of material
for the electrodes. The mechanicals affect both the signal and the parasitic capacitance.

OTHE®SI TUATI ONS

ansi
S us

Not all applications fit into the typicalategory, and this section describes two special cases. The first is intentional air gaps that ar

greater than 2 mm between the electrode and the overlay material, and the second is the use of gloves.

Air_gaps: In some applications, components are ondhme layer as the electrode. This prevents the overlay from being directly
applied to the electrode. A common example of this is when an LCD is mounted near the electrode (see Figure below).| Anot
scenario is when the overlay material is not a unifouriase and, therefore, the electrode cannot make direct contact with the

overlay. In either case, the gap must be filled or bridged with nonconductive filler (typically adhesive) or a condwisierext

When the gap is in excess of 2 mm, then a congrietktension, either foam or metal, should be used. The metal or foam must be

malleable to conform to the shape of the surfaces and prevent the formation of gaps. As shown in Figure below, thecabyatlveeat
foam or metal in contact with the overlayriow the area that influences the capacitance.

Cross Section
s |
1
Pca[

Decal >

L ey T = R

T
3

gJ

1. Gloves: Gloves are simply another layer of medium between the electrode and the finger, and the same principles

thickness and dielectric apply. The challenges with glove applications include thetalslipport both gloved and ungloved
hands as well as the variation in the types of gloves the application might require. Typical leather or plastic gloves
dielectric constant in the range of 2 to 4, and fabric gloves and gloves with insulatibaveaa dielectric constant less than
2.
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LAYoOUuT

After the mechanicals are understood, the electrodes can be sized and designed to provide the most signal. Independ
mechanicals, the layout design is affected by the distance betweenidioeontroller and the electrodes, the PCB stackup (
example, one layer, two layer, or four layer), and other electrical circuits on the PCB.

The first item to consider relates to the schematic and the placement of any external components theaiited adtbothe capacitive

touch solution. This is typically found with the comparator solutions, and the resistor is part of the feedback pathtébathere

oscillator. Other examples are of ESD protection components. In all cases, the componethiseskept as close as possible to th

ent C

microcontroller. As the components move farther away from the microcontroller, the increased area correlates to arrisicafased

noise or ESD conducting into the device.

ELECTRODESI GNI NG

The electrode design ntuaccomplish two goals. First, the design must provide sufficient signal (change in capacitance with

interaction). The design must project thdéiedd up and out so that the appropriate level of sensitivity is achieved at the de

sired

distance. Understandirthe stackup, thickness and dielectric, the electrode can be sized and shaped to provide the maximum sigr

Second, the electrode design needs to have a minimal parasitic capacitance.

In the following sections the shape and area of the electrode aussdidcwith the intent of maximizing the signal for differe
implementations (buttons, sliders, and wheels). The basis for controlling the parasitic capacitance is common to differer
implementations and is discussed here.
Figure below shows aexample PCB crossection and the important parameters that influence the parasitic capacitance. Sim
figure in the above section, the height, width, and separation have a direct effect on the parasitic capacitance rotéhe@lggcte.
The fundamental parameter area is not shown in Figure below, because this has a direct effect on both the touch capagitar
and the parasitic capacitance.ftoqd. This section describes how changes to the height and separation can minimizeghie p
capacitance. The following sections describe how changes to the area can mayjgize C

1. Proximity: Proximity electrodes have a circular or square shape, the same as buttons. Proximity sensors require a high
of sensitivity than buttons,nd this higher sensitivity is accomplished by increasing the area and the separation from
conductors.

2. Wheels and sliders:The concept of a wheel is identical to a slider with the exception that the slider needs to be terminate
ends.

3. Shapeof the Electrode: The capacitance of the electrode is a function of area, but the shape is important to consider, bec
shape can influence the area.

4. Buttons: For buttons, the electrode shape is typically round or rectangular. One common nsidtakeake the electrode the
same shape as the icons printed (in nonconductive ink) on the overlay. As shown in Figure 11, this can lead to eldctrddes
shapes that create discontinuities and reduce surface area.

5. Area of the electrode:An importantdetail of designing the electrode shape is not to design shapes that have low surfac
The area of each electrode must provide the maximum Ctouch, which in turn produces the most signal (the change in)ca
when a touch event occurs.

a) Proximity sensors: Proximity sensors typically have a larger area in order to detect large surfaces (palm of the h
larger distances. In most applications the electrode size is limited by the end product dimensions. These app
depend heavilyupon the measurement algorithm and longer measurement times to provide sufficient sensitivit
longer measurement times translates into higher power consumption.

b) Sliders and wheelsSliders and wheels are different from buttons in that the interaatioives multiple electrodes. As
shown in Figure 13 the area of the electrode is not as critical as the percentage of coverage across multiple elect
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c) Electrode Material: _As discussed in the above sections, conductivity becomes an issue in more regiterials like
ITO. Although the transparency of ITO is very good, the resistivity is high when compared to materials like silv

er an(

copper. Typically the physical dimensions prohibit increasing the area of the ITO electrodes, and therefgre ar

degralation in sensitivity must be compensated for in the firmware. This typically results in slightly longer measur
times and consequently increased power consumption.

d) Spacing between the electrodeAs mentioned previously, one of the unique featureh®fcapacitive touch software
library, 1, is that the electrodes are scanned sequentially. This and following the recommendation to drive the s
GND as the default state of the electrodes allows neighbouring electrodes to be treated as an ektiesground

emen

gnals

pour. Therefore, the spacing between the electrodes follows the same rules for spacing from ground. The goal i$ prov

enough spacing so that thdield propagates up and through the overlay material. A minimum spacing -tiatirtae
laminate thickness has been found to provide sufficient signal (sensitivity).

VEHI CIAETI VATKNG BASECAPONC| TEEMNES| NG

Bike manufacturers are constantly launching newer, faster machines for the customers, but few include safety as angrim
Keeping this in mind, some students of ¥eermata Jijabai Technological Institufé¢JTI), Matunga, have developed theS ma
H e | mwhich not only ensures safer driving, but also activates the bike only when the rider puts on the helmet. The heknet
developed by six students of' §ear majoring in Electronics and Information Technology, in collaboration with a company ¢
Creative Concept. One of the inventor, Saur abh Doi phwedre |,
the helmet, this sensor getstivated, and is detected by the microcontroller placed on the helmet. This microcontroller sends 3
wirelessly through radio waves to the receiver present on the bike. It turns the ignition system on with the help @iraurela
attachedtothei ke itself. o6 The students have also changed the
push of the ignition button or a kick of the starter. The students have also added an LCD screen to the bike to geide the bik

New in this technology: The smart helmet was based on the pressure sensing technology. The helmet which we are going to
based orCapacitive Sensing TechnologyThere will be a proximity sensor placed inside the helmet which takes the capaci
value of the ear of humans. This capacitance value is rather different from the parasitic capacitance. As the smattghpreseat
era works, in the same fashiohisthelmet is going to work. As the sensor placed in the helmet gets activated, it gives its output
microcontroller placed inside the helmet and this microcontroller will gives its output to the relay present in thesigstitionof the

e fea
t
has b
alled
S
L sign:
y

g

mak
rance

to th

two wheele vehicle. The ignition system is activated only when the condition will be fulfilled that the bike rider wears the helmet o

not. The newer concept in this technology is ¢h# attending facility. In the helmet there is a Bluetooth module which is diyec
interfaced with the mobile phone and the microcontroller. The circuit consists of a 16x2 LCD display which shows thegsisige
as AWear your helmet to drive your vehicleodo. As awhighshows
the caller identity and his/her mobile number. With just a single tap on the helmet, the rider will be able to attehdithehlmuse
of the Bluetooth module inbuilt in the helmet. This technology ensures the safety of the bike rither faasibility of the ride. The
circuit will include some cost in the implementation but it ensures the reduction in the road accidents, which is a btejoirptioe
present time.
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Pyroelectric Simulation System Advancing Programmability and Portability
Concepts

Shuza Binzaiti Wasim Hafiz Dipof

L?Department of Electrical and Computer Engineering, University of Texas at San Antonio,
One UTSA Circle, San Antonio Texas 78258Viail: Shuza00@yahoo.com

Abstractd A novel technique has been implemented to develop a simulation system comprising of mralgitiynand portability
for pyroelectric materials. The technology used an advance form of applications of electronic engineering and useddbeabchno
concept of microcontroller based controllability of the simulation process. This process regagesof advanced technologies i
assuring proper functionality of the simulation system framework. Applications of pyroelectric materials in numerousarfides |c
further improved and new potent utilizations will be nurtured with the help of this agcamdt usefriendly simulation system
precisely simulating various real world conditions. The technology discussed here is one such technology which asdityesfreljab

the simulation output. The easy programmability certainly adds an extremely esgfukfto the simulation process that was never

used before. The concept of portability is also considered and included in the feature. The technology has been deyised

implemented with objectives to ensure features like battery rechargeable, progtaovalpower usage, portable and over driven
load protection.

=)

Keywordsd Pyroelectric materials, Simulation System; PSpice Simulation; Microcontroller; Equivalent circtstafe; Android
Oscilloscope; Impedance matching;HAi

I NTRODUCTI ON

The pyroelectric effect though first described by Theophrastus in 315 BC has been known for many centuries and can
explained as a change in temperature in a material causing a release of electric charge. With more sophisticated hegpersh|tec
beingdevel oped, applications of pyroelectric materials sipeled
1824 [1]. A basic concept of the pyroelectric effect can be simply illustrated as shown in Figure 1.A pyroelectric risplasialal
release of charges at their surface when its temperature is changed and hence then these charges can be detectediag carrent f

the external circuit.
: Energy mpu*

External
circult

Pyroelectrical
material

Electroded
surfaces

Figure 1: Simple illustration of pyroelectric effect.

More elaborately, the pyroeitic effect is explained as change in electrical dipole moment appearing as macroscopic pyroelectri
effect caused by change in mean equilibrium position in lattice by any excitation resulted from change in lattice temgeratu
Heckmann diagram as showm Figure 2 illustrates the reversible relations among various properties of a crystal [2, 3]. Pyroelectric
effect relates to the electrical and thermal reversible relations in the Heckmann diagram. The pyroelectric effectdva colle
contribution of tvo effects. The primary effect is the constant strain denot&jmsvents expansion or contraction of the crystal and
thus a change in temperature causes a change in electrical dipole moment of the crystal. The secondary effect is iyséalo [the c
defamation. Thus, pyroelectricity is a coupled effect that is related between changes in temperature to electrical displacement
Quantitatively the pyroelectric effect is given by the equatid®=  p igpferms of vector called the pyroelectric coefficipngiven
by the rate of change of electrical dipole moment (or spontaneous polari®twitt) temperature gradiendn().
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Figure 2: Heckmann energy diagram. Figure 3: Application of pyroelectricity in detection.

Pyroelectric materialbave wide range of applications as detectors and sensors. The major advantage of pyroelectric d
over semiconductor detectors is that it works on wide range of wavelengths provided some means for absorbing the amdia
higher sensitivity ovewide range of temperature, requires low power, fast in response and requires low cost to manufag
Pyroelectric elements can be used to attenuate noise caused by ambient temperature changes and from vibrations. Teesse

etect
ion, |
ture[4
adva

have led their vastise in firefighting, law enforcement, border patrol, land mine detection, building surveillance, process cpntrol

vision testing, facial recognition and traffic control. An example of pyroectricity in sensor technology is shown in F&JuA&tB

growing energy demands all over the world, harvesting energy from alternate energy sources is currently considered a topi¢ of h

interest. In this regard pyroelectric materials can play an important role as an alternate energy source and hencdrcasdferput

numerous applications in various fields as energy harvesters. Pyroelectric harvesters work by convertidgpe tident temperature
variation into electric current. A pyroelectric cells based energy harvesting technique is shown in Figure £l&ttRgrmaterials

can be used as the power source of many lifesaving and pain relief medical applications from implanted cardiovascukmddeyices

pacemakers to muscle stimulation for pain management using implanted pulse generators by using of rdteréevgreations

within human body to generate required power for such implanted medical devices. An application of pyroelectric matergy as e

harvester in various implanted medical devices as shown in Figure 5 [7].

‘-7' Spinal Cord Stimulation

Trind loadt__

Pyroelectric sheet

Extension __
wire .

Extermal—

Generator
Device

P e |

Size comparison of Implantable
Pulse Generator (IPG)

[0

SRS RE ST

Lead

Extonsion Y Bt
wire =

Implaniatie —

Figure 4:Energy Harvesting from Pyroelectric cell Pulve
apGh

Figure 5: Pyroelectric energy harvester for implanted medical devig

Dire and even catastrophic consequences may arise from using pyroelectric devices without prior tests and trials whig
avoided today by this simulation system to determine the various characteristics and behavior of pyro electric mateualgvas|
the life-long power source for these implants. Taking into account the tremendous applicability of pyroelectric materials in ny
fields it is imperative to validate proper and precise testing methods to determine the behavior of pyroelecisis mader any
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particular application to make it work best to serve the intended purpose. These goals can be reached if precise ddd

simulation is possible for pyroelectric materials considering a particular condition and application.dgahiser fully programmable

W W u

eal v

pocket sized portable simulation system for pyroelectric material is designed and implemented with wide range of vatiagions i

loading to depict precisely various applications and conditions.

DESCRI PTI ON IOMUILTATEI GNES®SY S

The objectives considered while implementing the idea of a simulation system for pyroelectric material are profounddior
that they are all contributors in making a fully programmable simulation system and constitute all the parameters sauiite
the energy output of a pyroelectric material under any given condition and for any given application. The system simglateseaus
manually given parameters for the program simulating the signal output which, in fact, resembles thatpafictiee signature of the
signal of a pyroelectric material under a particular condition. Using the same signature, additional output amplifezattosiled by
the microprocessor in order to give the same output power by the simulation of the sartextproeaterial. This provides data of
great value while considering pyroelectric material as an energy harvester. Taking into account all these necessikatesizadpd
((1.750X2.50X10) portable fully pr obdeppwerndlylaset of rechardeabte ibaiteri
The simulator system has been implemented incorporating some essential features that ensure wide range of applicat
simulated, usefriendliness of operation, simulating behavior of pyroelectricemias under various load conditions, low pows
consumption by the system, fully programmable and pocket sized portable. Also, it is possible from the simulation s3yistalatéo
the stored energy in the pyroelectric material and the deliverable etwetbe load, thus, helping system designers to precis|
approximate the energy requirement and energy deliverable from pyroelectric materials.

Design and Simulation of the Circuitry:

The design and implementation of the simulation system burgeoned iftutating the equivalent circuit of the pyroelectri¢

material. Mathematical derivations and computations carried out beforehand to ensure theoretically that the functitweafinabf
system will yield. Taking these further, the draft hardware wer@uked considering necessary electrical components of requ
values in designing the circuitry in order to yield the required outcomes from the circuit. This designed circuit wasula¢edsi
using PSpice simulation software under various conditione yr yi ng t he parameters and el g
and recording every time the corresponding results of the simulation and are compared to ensure the functionalityuitf ithe
zeroing in to the final and desired outcome confirming functionality of the circuit as required for the simulation system. T|
PSpice simulation result is provided in Figure 6 below. The simulation was conducted with the objective to best reseoithigeth
and current outputs of the designed circuitthe actual voltage and current behavior of pyroelectric material under a parti

the f

cular

condition. Precise changes are made in the hardware until the required voltage and current waveforms are obtainedtaifttieoutp

circuit resembles precisely the va&gand current waveforms of a pyroelectric material. The variation of the output wavef
according to the loading of the circuit is also ensured through simulations so that the expected range of operatiatisvacluias
parameters of the input siginto the circuit (which is from the microcontroller) are also varied in the PSpice simulation to mag
changes in the outcomes of the circuit. This provided extremely useful information and the basic understanding of thmipgog
codes for the micramtroller that will be used to drive the equivalent circuit.

Figure 6: PSpice simulation result of the designed pyroelectric equivalent circuit at minimum (no) load.

Microcontroller and Software Framework:
196 www.ijergs.org
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ATmega328 based microcontroller board is usegetdorm the controlling of the circuit and thus making the entire system fully
programmable with a user friendly interface [8]. The programming codes are written to depict any particular conditioe aetnyr
material will be subjected to. Variousrfos of ATmega328 boards are shown in Figure 7. The user friendly interface is obtained by
programming the microcontroller in a way that only few parameter changes are required in order to achieve the desii@a sjmula
output. The coding of the program fime microcontroller is performed with an objective that various components of the circuitry can
be switched on and off depending on the loading conditions the user desires. The logics of the codes are such thairtrellmicroc
drives the circuitry acwrding to the desired condition and hence attains the intended waveforms at the output of the circuit. Th
frequency variation of the simulated output signal depicts the outcome of a pyroelectric material when subjected taisuch dfed

temperature chages.

Figure 7: ATmega328 based microcontroller boards.

The switching on and off of circuit components as per the commands directed from the microcontroller in order to simulate
particular condition required the components that are intended to bbswvilc fiono at a di fferent st af
are intended to be switched Aoffo at a different Td-dtatetlogic 5 uc
on input/output (10) pins of the microcontroller is poto effect. The two modes of 10 pins are attained by setting the 10 pins to
ALowod when the pins a-Zmodée wherthefpiasate reguiret tosde dt Highnngpedantce ntdde and henge no
in operation. The trstate acts as a buffer thatows controlling when current will pass and when not through the 10 pins which is
essential for the operation of shared electronic bus. The truth table along with gate desigptdia dperation of the microcontrolle

is given in Figure 8 [9, 10].

Truth Table
Enable Enable | A | Q@
Data IN |q Output 2 o | o
o 1 o) Al | a3
l/ 0 0o | Wz
0 1 | Hiz

Figure 8: Gate design and truth table forAHbperation of the 10 pins of the microcontroller.

Programmable Pyroelectric Equivalent Circuit:

The pyroelectric equivalent circuit as shown below in Figure 9 consists of a current source, capacitor and resistauit ha cjrc
current source in parallel with internal capacita@geand internal resistand® and the voltag#/s is the voltage at #houtput of the
pyroelectric equivalent circuit. The currdatfrom the pyroelectric element is proportional to the rate of change of temperature and is
given by the formula shown below [11]:

LI L]
Ip= I_:pAT<

HerP® o6s thecpgfbdbdkeiehttited s TG fiasc et aea eraataendof6 t emper atur e
The netQoc hdaervgeel ofiped due topTthr bempevatubg ¢ hé@gweiatth ngle ¢ |
ti me: A
—a
Q= we—EMydt=p AT %I\t:N%h T
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Figure 9: Pyroelectric equivalent circuit.

The pyroelectric material is typically of dielectric in nature and the equivalent capaci@rgieegn by formula shown above ang
the open circuit voltage and teéectric field developed can be derived from e CV equation, wherexs is the permittivity in the
polarization direction at a constant stress. This circuit is most commonly called RC circuit. The charges produced hyréen
changes charges the eafior which discharges through the resistor connected. These charging and discharging of the cap
related exponentially to the time const&ntivhich is given by the product of the value of capacitor and the resistor by the b
mentioned equaihs [12].The time constant)(is inversely related to the cutoff frequerfgyvhich is an alternative parameter for th
RC circuit. Relation between the time constant and cutoff frequency are also shown below:

Charging: V (t) = Vis(1- g *™J  Discharging: V (t) = Vis(gg *J  Time Constant:U = REQJL =

r

The charging and discharging of the capacitor are varied by the programmable circuit driven by the microcontroller &s S

the equivalent pyroelectric circuit with loadings in Figi@® R: and G are external or load resistor and capacitor respectively. T

command from the microcontroller drives the circuit according to the loading condition user wants to conduct simula
connecting components of the circuit or by putting iatbuffered condition by attaining i state of the 10 pin. This confirms tha
the component does not to even slightest extent affect operation of the circuit. This groundingZastiteliof capacitors and
resistors varies the time constant of the RCuifrand hence the waveforms at the output of the circuit. The waveforms at the 0
of the circuit are generated by repeated charging and discharging of the capacitors through resistors by the inpunsiigeal
microcontroller at a definite frequep@and therefore resemble different loading conditions the pyroelectric material is simulate
IO pins assigned for each capacitor and resistor are changed by the microcontroller betd&statéHand ground state as required
obtain simulation of garticular real world condition.

Energy Stored and Energy Deliverable from the Pyroelectric Equivalent Circuit:

The energy produced from the pyroelectric material is certainly comparable to the energy stored in a capacitor and i
similar to the engy from a battery used for charging a capacitor. As stated earlier the voltage across the capacitor is propor
the charge stored in the capacitor and hence the stored energy. The energy stored in a pyroelectric material at thee e
temperatee change is equal to energy stored in the equivalent capacitor and can be deduced from the open circuit voltage by
formula for the energy stored in capacitors [13, 14]. These relations can be expressed by equations given below:

Ecapacitor: - B; |I|=kB;I k=" B.' [-‘kB. '|'|'lEpyro = _N_TA h (2 CpT )

Where,Q (charge in Coulombs)/ (in volts) andC (capacitance in Farads) are charge, voltage and capacitancg,aisl tke
stored energy in pyroelectric material wighTtemperature difference across the pyroelectric material. Therefore in order to infe
energy stored in the pyroelectric material from simulation, the energy stored in the capacitor needs to be calculatadirBirtbe
capacitor and resistor varié¢ise total energy stored and energy deliverable it is essential to find the variations between th
constant §§ which also depends dRC as stated earlier and thg,& The Table 1 shows the total energy available and the std
energy for externablad with respect to time constant.
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Programmable and Adjustable
Pyroelectric Material Properties

Programmable and Adjustable
Pyroelectric Cell / External Lowd
1

Figure 10: Pyroelectric equivalent circuit along with adjustable loading circuit.

Table 1: Simulated total output energy from the Pyroelectric material at certain
program setup from few hundred selection choices.

RCTime Constant | Simulated total energy available frof Stored energy available for
(milliseconds) Pyroelectric material (micrdoules) external load (microJoules)
103 3.35 3.2
22 7.2 7.1
16 0.163 0.161

Simulation System Setup:

wuwu

The simulation system setup can come in different forms of packages that are shown in the Figure 11 and Figure 12. The po

sized simulation system comes with the simulation system module and a pocket sized oscilloscope. The system nee

ds ftc

preprograrmed in this setup and the user will just connect the probes of the oscilloscope to the module in order to get the wavefor

The desktop system consists of the simulation system module and a desktop oscilloscope and is considered to be Awigbloatab

le.

setup which is portable consists of an android display made compatible by android coding along with the simulation syktem mod

Desktop Oscilloscope Program codes and monitoring

Pocket sized pyroclectric (Laptop is optional)
simulation system

Pocket sized Oscilloscope

Figure 11: Desktop simulation system setup. Figure 12: Pocket sized simulation system setup.

SystemProcess and Flow Chart:

The flow chart of the system in given and shows the various steps the simulation system goes through depending on
logics and condition. The program logic is based on the inputs frezhdtite and ground switching that @kxs which 10 pins and in

diffe

turn which capacitor and resistor will undergo state change and eventually allows conduction through them. This alloteskenergy

stored in the capacitor. This multifunctional operation makes the system very simple and héghisienslly to operate and is
illustrated in Figure 13.
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Figure 13: FI ow chart of the pyroelectri

The output | oad connection and the internal i mpedance
di spl atyheed ocosnci | | oscope. The provisio
program codes adds to the flexibilit

connected and is the process to recharge the battemryobijse
to save unnecessary power usage from the system. The d
necessary data from the simulation on the computeo acde
understanding of the behavior of the pyroelectric mater.i

RESULTS AND DISCUSSION

The simulation system functioned properly meeting the intended and desired objectives for a fully programmable pyrg
portable simulatin system. The system performance has been verified to various changes in the deciding parameters and €
the system has performed satisfactorily. Different load changes are precisely simulated by the simulating system andhmat
waveforms redted from the PSpice simulation of that particular condition. The waveforms resemble precisely the waveform

wuwu

n for recharging the b
y of the entimetoyswen
fAONO only when the oscilloscope probe is connected tobeti|

elect
very |
ching
s fror

pyroelectric material and have proved extremely handy in simulation of various applications of pyroelectric materiagrahefpro
controlling the circuit has achieved the expectations of a user friendly platform that is very essential for easy operatio

of t

simulation system. The deciding parameters of the system can be easily changed using the program and thus save vaduaple til
make necessary changes adapting to various condititended to be simulatedhis system can play a defining role in designing
futuristic applications of pyroelectric materials as they can provide deciding values necessary to engender a flawleksxgnd wo
application. Engineers and researchers will be the most benefited and will be greatly encouraged to explore wider asbscivicpyro
material applications. The simulation system provithesenergy generated from the pyroelectric material that will help decide| the
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applications defined by energy requirements. The output sigaatforms obtained at different loading of the pyroelectric mater
are shown in the Figure 14 and Figure 15. Vhsations expected in the waveforms when simulating a particular condition
resembles that of a pyroelectric material under that particular condition.

‘ﬂ‘
-

- s E W E =
S P e e & 'e;

e —

Figure 14: Output signataveform at lower loading. Figure 15: Output signavaveform at higher loading.
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The use and benefits of the pyroelectric simulation 9ys
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materi al behavior. This simulation system can be edseiclty]ica
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simulation system is thus equally wuseful i n indusotfr ireess gaas
involving pyroelectric materials and their applications.
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Abstract -- The main aim to propose a processor for the data acquisition by semsimis,can be monitored and transmitted. A

flexible and reconfigurable SoC is developed. A NIOS Il based system on chip is used for the SOPC creation. The AltetadDuartu

with the SOPC builder used for building the hardware part of the processor an@®él IDE used for the building of software part

of the processor. A pressure signal can be acquired by the pressure transducers (PTX 1830/1840) from the source silednd con

into pressure signal and then transmitted to the destination. Trangnisside done by using ZigBee protocol. Then those sigr
can be compared with the data sheets and warning can be given.

Keywordsi NIOS, SoPC, Altera FPGA, Pressure Transducer, ZigBee.

I. INTRODUCTION

To design a reconfigurable processor with the lighed data acquisition from the sensor, the processor is designed h
NIOS Il software with the help of system on chip (SoC) concept to build the software part of the system with the requifen|
external hardware components for the processor. Tieneconfigurable processor the developed with the basic ALU unit, men
unit, and control unit. The ALU unit performs basic arithmetic and logical operations. The memory unit will stores theabaitiput
the external data card (SDRAM).then the contnait controls all other unit in the processor. So the software part of the syste
design with the NIOS 1l processor and the hardware part is done with the Altera Cyclone@0M\\&t6 board for the data acquisitior
from the sensor, a flexible and refignrable SoC is developed for the efficient data acquisition. The data acquisition by the g
which converts any measurement parameters to an electrical signal which can be monitored displayed and transmittecblto
room. The external SDRAM caid used for the memory purpose and the transmission is done through the wired/wireless meg
the control room.

This project describes the Nios Il processor from a degkl conceptual description to the ldewel details of
implementation. Therimary reference for the Nios Il family of embedded processors and is part of a larger collection of docy
covering the Nios Il processor and its usage that you can find on the page of the Altera website

1.1 Nios Il Processor System:

The Nios Il pr@essor is a generplirpose RISC processor with the following features:
y Full 32-bit instruction set, data path, and address space
y 32 generapurpose registers.
y Optional shadow register sets.
y 32 interrupt sources.
y External interrupt controlleinterface for more interrupt sources.
y Singleinstruction 32 x 32 multiply and divide producing al32result.
y Dedicated instructions for computing-6#4 and 128bit products of multiplication.
Yy F | opaint ingtractions for singlprecision floaing-point operations.
y S i-insgdct®n barrel shifter.
y Access t o-chipperipherale dng interficesdaroffip memories and peripherals.
Yy Ha r @ssistad @ebug module enabling processor start, stop, step, and trace under cithetriiaxf || software development
tools.
y Optional memory management unit to support operating 5
y Optional memory protection unit (MPU).

y Software devel opment environment based BuildTdolh(&BTEOFBelipsd. C +
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y I ntegration with Altera's Si gna l-tima gnalysi$ of iBsmictodscaedddatd abogg with A
other signals in the FPGA design.
Yy I nstruction Set Archit éosllpiocessor(systerds) compati bl e across all
y Performance up to 250 DMI PS.

A Nios |1 processor system is equival ent to a micrpco

combination of peripherals and memory on a single chip. A Nios Il processemsgstisists of a Nios Il processor core, a set of on
chip peripherals, oohip memory, and interfaces to affiip memory, all implemented on a single Altera device. Like|a
microcontroller family, all Nios Il processor systems use a consistent instruetiand programming model.

J TAG QONNOOIOnN
10 oftwiro debugger

A
MIAG *”

Dot Maodule

e b TXD
L O—D{ VAL lel— R0
Procousor Com | .
- Q—>| Timocy |
SORAM | 4
Momacy &
- — Timor2
e I SORAM b | |
| .I. Controtiet E
o LoD
O—D{ 1LE0 Dy Diver ]4-—.! Pl l
OnChip HOM }—m
‘ Flash l g- o—o{ Gt urpose m)}«—. SO |
LEDY, otc
Momary
Thinkain tridge ta . L ihwarned
.i RS }o—o 4—.1 E el intertnce 1«—-»1 hridztiond l
|
SRAM .
=t Compoct! lash Compnet
’ Maaary | Intortane }' 'l Flost

Fig 1.1.Example of a Nios Il Processor System

Using the Nios Il hardware reference designs included in an Altera development kit,you can prototype an apglicatic
running on a board before building a custom hardware platform. Figdreibws an example of a Nios Il processor reference design
availabke in an Altera development kit.If the prototype system adequately meets design requirements using -pnovittech
reference design, you can copy the reference design and use it without modification in the final hardware platform.,@theocaise
cusbmize the Nios Il processor system until it meets cost or performance requirement.

1.2. Design of Reconfigurable system:

JTAG 5, = |
TUART SOFTWARE NIOS
. N
I . T
I AVALON BUS
1 I 3
ey 15 oo JF B FPGA SRAM
Hardware | [HighSpeed| | paga } SDRAM Controller
Accelerator | ADC 12Bit Il
[ Th Flash
S;-.n‘(n Config Alomory
l * Uai | Device SDRAM SRAM
Temparatare Prossure
| Sensor Sensor

Fig 1.2Block Diagram of the Reconfigurable System
Avalon Bus:

It is a communication protocol.
It establishes the communicatiomiveen NIOS processor and overall system component.
It uses two Avalon bus interface named as (i) MM (ii) ST
Jtag Uart:
It is used for debugging purpose while run time.
It is also used for serial data transmission between hardware and PC.
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It is used to insg hardware break points in the run time and used for efficient

debugging.

Baud rate for this Jtag Uart is 9600bps and default is 115200bps.
Software Unit:

It denotes the coding part.

This unit is user interface to thardware.

It is written in Embedded C and it also can be done by assembly language.

System.h header file defines the H/W Abstraction Layer (HAL) of overall system.

A main.c is added to accumulate all the topelesystem access.
Hardware Accelerator:

A H/W accelerator is developed to access high speed 12bit ADC data from ADC 1285022 lowerpower 8 channel
CMOS 12 bit A/D convertor.

It uses SPI controller to acquire data.

On SPI master/slave protocol is designed as Verilog module to access data.
DMA:

Itis used as a separate buffer unit to hold the ADC data temporarily.

External interface to ADC is given through GPI02.
Config Device:

SRAM obijectfile is loaded in config device after overall H/iiévelopment iginished.
SRAM Controller:

Used for internal data/register storage for the processor.
FPGA SDRAM:

NIOS Il will boot by this SDRAM only.

32MB SDRAM starts the NIOS core.

A special/dedicated[3RAM controller IP is developed for the memory access in processor.

IIl. PROPOSED & EXISTING SYSTEM

2.1. Existing system:

Transducers Installation setup using DAQ
Old Version

Algnment of Transducers Transducers Transducess Connected Inj
In Steel Frame oconnectes from De Junction Sox-1 on intake
steelframe ( diferent  Structure From Sump
Ievels) to JB-1 view Controf Room

Deskiop loggng the ¢ata In Data Loggershows Wave  uunction Box - I In control room
loc drive from Data Logges Pressures on verticalwal of  communicating e signals from
the intake Structure sump % Data Logger

Fig 2.1.Model of the existing system
The data from the pressure transducer can be acquired in the array of transducers and tumbised)le data and given into

a junction box. Then the data can be sent to the data logger unit for splitting the data and stored in a memory uaitataen th
is taken in anemory card and sent to the control room through a wired medium.
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2.2.Proposed System:

Transducers Installation setup using Altera board
New Version

m«: proftocol  Be gapiays the wave pressurs cats - X -
with TX & RX on verticy wall of Indake sructurs Arera DE C Nanc Board

Fig 2.2.Model of the proposed system

Here the data acquisition can be done in similar way as existing one. The usage of the data logger unit is replaced by
altera FPGA board. The acquired data has been displayed in the systemtimsously. Then those signals are transmitted to the
control room through wireless protocol ZigBee.

I1l. INSTRUMENTATION USED FOR SYSTEM
The major instruments was used in the present study

1 Pressure transducers
1 Altera DEO Nano Board
1 ZigBee protocol(X & RX)

3.1.Pressure transducers
Pressure transducer of 15 Nobés wused for measurement | of
pressures will be measured by using GE Druck make (PTX 1830/1840) diaphragm type prassdueers. The capacities of the
pressure transducers areStbar. The instantaneous change in the displacement of the diaphragm due to the action of external press
is proportional to the instantaneous change in the applied pressure. Figure shaletiomsdrawing of PTX 1830/1840 pressures
transducer & Figure actual view of PTX 1830/1840 pressures transducer used in the present study. Displacement trah®ducers w
fixed on the wall, sense the displacement of the diaphragm accurately. Thmeelistories of the proposed measured pressures|are
arrived by using the calibration coefficients of the pressure transducers. Table 1 shows technical specification ofutbe |press
transducers.

PTX 1830/1840

185 mm opprox
240 mm with option A - Ughtning Surge Arrestor

CH| 13

U ]
\ |

\ I Emm
M14 % 1.5 enposed thread & iramm nominal

with mose cone removed

Fig 3.1. Installation drawing of PTX 1830/1840 pressuresansducer
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Fig 3.2 Actual view of PTX 1830/1840 pressures transducer

Table 1-Technical specification of Pressure Transducer

S.No Description Value
1. | Range 0-5 bar
2. | Accuracy +0.1%FS
3. [ Type 2 wire
4. | Output current 410 20 mA
5. | Application Sea water
6. | Material Titanium / SS 316L
7. | Processconnection 1/ 206 NPT
8. | Protection IP 68 / submersible iMarine Environment
9. | Operation Temperature| 0-50° C
10. [ Frequency 2000 Hz

3.2. Altera DE-O0 NanoBoard:

Layout and Components:
The picture of the DEMano board depicts the layout of the board and indicates the locations of the connectors and ke
components.

FPGA Seeal M8 SORAM
Cerfgoraton Dence EPCS)
nM o e N
8 Gezen LEDs ECRAN  40-po GPI0 Heads ‘-09900000000000000006

2Pshotirs

VSB T
Mk AE Part
Abra Cydon IV
EPUCEZF 1TOIN 2X13Pn
FPGA Head
o 6 2-pn Haader
EEPRON
4 O Swictes AD Comvane
JLomene
S OGP
Heacer
Fowsr Hasoy

Fig-3.3. The DEGNano Board PCB and component diagram (top & bottom view)

Block Diagram of the DEG-Nano Board:
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The block diagram of the DENano board is to provide maximum flexibility for the user all connections are made through

the Cyclone IV FPGA device. Thus, the user can configure the FPGA to implement any system design.

Ny Al GEVO
Hapde:

iy 0 GO
Heade

Fig-3.4.Block diagram of DEGNano Board

IV. RESULTS AND DISCUSSION

4.1. Calibration of Pressure Transducers

The static calibration of pressure transducers was done using the conventional method by lowering and raising
pressure transducer to knowapth of immersion and registering the changes in the corresponding currents and pressure u
multimeter and data logger. The calibration charts for alptieesure transducers used in the present investigation.

Table 2 shows the sample calculation afalibration constant for pressure transducer.

Measured
Current
Water In mA
Sl. | Depthin | Lowe | Lifting | Average | Differen
No | m ring in mMA cein mA
1 0 3.99 |3.99 |3.99
2 1 431 431 [4.31 0.32
3 2 462 [4.62 |4.62 0.31
4 3 493 [4.93 |4.93 0.31
5 4 5.24 |5.24 [5.24 0.31
6 5 5.56 |5.56 [5.56 0.32
7 6 5.88 | 5.88 |5.88 0.32
Average |0.32
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Calibration of Pressure Transducer - 1

y=3.115x% -

4 414243444546474849 5

Current in mA

Water depth
§m) ™

Figure 4.1 Calibration chart for pressure transducer-1

Calibration of Pressure Transducer -6

Calibration of Pressure Transducer -2
3
1
£as =22 12423
£,
s
18
3
g
;os
60 & 43 44 45 4 4T 48 48
Carrentinmé

Figure 4.2 Calibration chart for pressure transducer-2

Calibration of Pressure Transducer -3

Watnr dopth {m)
. Blaw

- @ a7 a3 4z on “h a7 is 45 ° ot
Currestin mA

y o319 - 1251)

e 4 41 42 a3 44 45 4B a7 48 43 5 81 B2
Currant o mA

Figure 4.6 Calibration chart for pressure transducer-6

Calibration of Pressure Transducer -7

Figure 4.3 Calibration chart for pressure transducer-3

Calibration of Pressure Transducer -4
.
a8
3 ¥ 20108 - 1222
Eaza
£
s 2
3
FSL)
3
0s
o
4 41 a2 43 a4 45 6 47 48 40 5 51 52 & L] 2 3 a4 'y “w ar “ 43 5 " 62
Current In mA Carrent in mA

Figure 4.7 Calibration chart for pressure transducer-7

Calibraticn of Pressure Transducer - 8

Figure 4.4 Calibration chart for pressure transducer4

Calibration of Prassure Transducer - §

w

¥ ™ 21630 - 12667

~

water dopth {m)
“ w o ow

3 YA - 12428

4 a &2 43 ‘e 43 L] &7 ik 49
Current in mA

3 “ “ a2 43 ‘4 as ‘“n “r an “ L n

Current in s

Figure 4.8 Calibration chart for pressure transducer-8
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Figure 4.5 Calibration chart for pressure transducer-5
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Calibration of Pressure Transducer -9

Water degth (m)

Curent in ma

Figure 4.9 Calibration chart for pressure transducer-9
Calibration of Pressure Transducer - 13

Y =3 0970 - 12 204

Wivter depth (m)
. "
. B %

¢ &1 &2 43 ia 45 46 a7 45 49

Current in mA

Figure 4.13 Calibration chart for pressure transducer-13

4 - alibration of Pressure Iransducer J 14

= 3.131x - 12.51

@D
©4 4.14.24.34.44 54 64.74.84.95 5.15.2

Current in mA

w

Calibration of Pressure Transducer - 10

¥ =3 9068x . 12.402
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4 41 42 43 4a 45 a0 7 4% <9
Currnst in mA

Figure 4.10 Calibration chart for pressure transducer-10

y= 31168 - 12 40t

Water Sapt (m)
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Current im mA

Figure 4.11 Calibration chart for pressure transducer-11

Calibration of Pressure Transducer - 12

y=31100 - 12422

Water depth {m)
- ~

o

Current in mA

Figure 4.14Calibration chart for pressure transducer-14

Calibration of Pressure Transducer -
15

y=3.098x-12.3

ggsurein gdhar ,

& 4 411412413&;_.%;%;@4};1418419 =]

Figure 4.15Calibration chart for pressure transducer-15

V. CONCLUSION AND FUTURE WORK

5.1. Conclusion:

Figure 4.12 Calibration chart for pressure transducer-12

wuwu

Thus the data acquisition for a marine application usimgcanfigurable system on chip concepts was concluded that|the

acquired pressure data from the transducer by the Alter DEno Board will be monitored by the system, and the data

vas

transmitted to the control room by ZigBee wireless protocol with amlist of 4660 meters. Based on the resulting values the
corresponding warning signals like tsunami, cyclone etc., will be announced to the people by the scientist from th@ocontrol r
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5.2. Future Work:
The acquired data can be transmitted to the deistinby the same wireless protocol with a distance of 1000's of meters
the warning signals will be given to the people by automatically using some software through online.
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Abstracts Now days, a mobile application has bought a lot of changes in shopping. Specially, the new technology called augmgntad real

system made in feasible an advanced way of information collecting by giving data of the wotidalto real world. Smart shopping using
augmented reality developed in android for shopaholics who have crazy about shopping. The shoppers use this applieetite ghppping to
reduce their bucks and time. Shopping is an interesting processdh witustomer selects the available materials or services provided by o
more retail merchant with the intention to buy a suitable selection of them. The advantages of this application, shoppér®malk in to the
stores. Rather than that useithdevice to get detailed information of shops or malls they are interested in simply by panning the device
camera over the shop. This application is inexpensive, as a user need not actually purchase the object to see hbe @rfitsanmentinstead
customer can see before the purchase itself. The geolocation technology is used in this application to refer the fiimtingf ladauilding.
Geolocation is completely related to the use of positioning of mall or shops

Keywords- AugmentedReality, Geolocation, Smart Shopping, Unity3D, Android OS

INTRODUCTION

ne or

5 vide

Augmented reality (AR) is a field of computer research which deals with combination of reality with computer generatet data.
related to a real world and virtual world which ieated or modified by a computer or related device. The information about the

surrounding real world of the user becomes interactive and digitally manipulate with the help of advanced AR technology [1].

Smart Shopping augmented reality on android OS dpedlin android for who have interest about shopping. The shoppers use this

application (app) while shopping to reduce their busfile
with personalized recommendations and infororgthelpful product comparisons, links to reviews, access to flash sales and s
offers.

an
pecial

A new augmented reality mobile shopping app that enables retailers to personalize each individual customer's shoppiog experi

right from the palm of their handsia their smart phone or tablet.

Now, Shoppers no need to walk into the store rather than that device to get detailed information of shops or mallstiérestec
in simply by panning the devices video camera over the shop or mall.

The augmented adity technology identifies the shop and displays the important information to the shoppers that is superimp
the product image, such as shirts, pants or dress materials. Smart shopping using Augmented Reality mobile appliditroakbat
it possible for to categorized products and receive personalized product information, cost and offers.

Before entering to the store, consumers download the app on their smart phone or tablet. After that open the applitdtiein, poi

device camera at shop or mall, the app will instantly recognize the shop image via augmented reality technologyawwuiydaerl
details over the shop imagesuch as category of dress, shop details and about offers.

Geobased Augmented Reality is the combination of Augmented Reality, Location Based System and GPS giving birth to

psed
w

such

advanced and innovative techngjyo Geolocation is closely related to GPS but a slight distinguishable concept may break them apar

Global Positioning System also known as GPS gives the geographic coordinates whereas geolocation gives the meaningfu
rather than just set of codinates, for examplestreet address or shop address [2].

LITERATURE REVIEW
On the basis of Augmented Reality concept, it took a massive amount of time and effort spent on developing systeraséristoe

utilize high performance computers and camiararder to perform complex image processing and to get information it needs t
connected to system.
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In many countries AR related research has been done in many ways for some purpose.

The Tinmith System which was developed by Piekarski and Thomasiznd&rating new techniques for mobile Augmented Real
modeling.

Figure I: The Tinmith System

In late 1999 a research has been done on basis of user interface technology which was built user interface technolagybwitiich
using a glove based memnd 3D interaction techniques. The system was especially designed with purpose to support appl
which allow access to construct simple models of outdoor structure [3].

An Informational Tool in Tourism

@)@ . =

igure I Tourism Application [4]-

Based on ta research was tourism application using AR in 2013 in Ireland. It was the most successful application.

The tourism application was built in order to be used as an informational tool in tourism. This application reveals dhatkinsey
about the contdnrelevant to a place it means pointing a phone at specified location, the phone, using GPS can know w
currently seeing and generates the contents automatically [4].

Regards have developed A Survey of Augmented Reality

wuwu

ty

w
catiol

hat it

This survey was identifiethe rapidly changing technologies and the revolution of AR. Recent days, 3D virtual objects are merge

into a 3D real environment in real time. It has been used and explored various areas like the medical, manufactudatoxisamadi
path planning, etertainment and military applications [5].

Shopping is made more personal by using Augmented Reality with new mobile application from IBM research which helps in
supermarket shopping. The research was developed by IBM researcher which is ragn £ygsim.

This mobile application provides a personalized shopping experience with the feature of product comparisons and terddntify
(or) row of some items and image processing has been used, where it captures the images through thgeloudamera on a users
Smartphone. When the product is identified it displays the information above the product images and it will rank them #&as
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number of criteria, such as price and numerical value. It also provides the shoppers with any relagatty ¢dr) incentives which
may apply and suggest some of the complementary items on basis of what the customers has viewed already [6].

By analyzing the literature review, there is no augmented reality based mobile application for the shopperstadsget shop or
malls. Also because of the peoples busy life style, they always requiring for an efficient ways to do their day today thatk.|S
developed mobile application which can track give details over the shop inswes as category of dress shop details, and about
offers.

ABOUT ANDROID OS

Among the rapidly growing technologies Android is also stated as one of the most. Due to the advent of 2010 there is increas
stress and has given on the usage of Free and Open Source Software AFOBH].is leading the current O.S market as shown|in
figure 111, because it is open source and developed lhnce a c
(O.H.A). More and more applications have been developed and modiftaiddparty user[7].

Figure 1ll: Smartphone OS market shares

Furthermore, the Android O.S is user friendly. It has a feature of high performance and processing power.

PROPOSED SYSTEM ARCHITECTURE

At the earlier stage, the simplest augmented reality system was formed from camera, which is a computational devicéoamd Some
of display. At present, such type of system incorporates all of those elements into a single device, as like tabletomepsoei or
mobile phones.

The captured image will track with some specialized software. The tracker calculates proper location and orientatial of virtt
overlay. Afterwards, combines the original image and virtual image using the rendering modukxirigembdule calculates the
'‘pose’ and renders the final image of Virtual image or components to the display.

The important component of this system is tracking module. It calculates the pose of the camera in real time. In thisectantext
fi p 0o s eghated thessix degrees of freedom, namely the position and rotation of an object in 3D. By using this piece of infofmatic
the tracking module prepares a virtual element to be displayed in the real scene.

The block diagram represents the architecttige proposed system in Figure 5.2.
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Figure 1V: Architecture Block Diagram
The proposed system architecture has contains 4 following modules.
1. Camera
2. Image Capturing Module
3. Tracking module

4. Rendering module

1. Camera

A real world live video serves as an input from the android all phone cameras to the Android all phone camera to thedal@era m

In Augmented Reality displaying the live feed from the android cell phone camera is the reality. For imagegaaptule this live
video stream is given as an input.

2. Image Capturing Module

The live video feed from the camera of a mobile device is the input to image capturing module. Each frame in the vigeedidgna
analyzing camera feed in the module. 8nimages are generated by this module i.e. a digital image which has only two po
values for each pixel. Black and white is the two columns used for a binary image. For Image processing module thesadagsa
are provided as an input.

3. Trackirg module

The tracking module is the most important process of this project, as it calculates the relative pose of the caménzein meghig
context the term fiposed designates the six die3PrByasng thid pieder
of information, the tracking module prepares a virtual element to be displayed in the real scene.

4. Rendering module
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It consists of 2 inputs. The calculating pose from the tracking module is the first and second is thebjettiéd e augmented. The
original image and the virtual components are combined using calculated pose in the rendering module and augmented
rendered on the display screen of the mobile device.

RESULT AND DISCUSSION

In this section contains theesult of smart shopping using Augmented Reality on Android OS project and what were the
approches found to address further researches. The project smart shopping using Augmented Reality is developed andr
application for capture the shop oalifrom user own mobile phone. That application was developed by Unity3D software. After
capture the shop or mall that image process through web service and display detail of the shop or mall lively via nicdtilenap
The mobile application setes and recognise the specific area, in which is going to put the digital content.

Figure V: Capture Building interface

Figure VII: Display details of Menbs ¢
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Figure VIII: Display details of cost of products Figure 1X: Disptajisiof mall or shop

In this project recognise the specific area like mall or any shops. These recognised area stores in servers. Therssbevgirseid
object on top of the malls or shops. When the image and its characteristics are storedtizbthee, then the mobile application sen
the extracted features of the image (captured by video camera) to server using the API.

The server processes the features received, and then searches it on the database. Then, when processing is caimpledsuken
to mobile devices with digital content.

The mobile application is an Augmented Reality app developed with c# programming language using Unity3D software. The
side implementation is done with API, which was developed using REST. REST a@rchitecture of web development, which
supported in the HTTP standard, allowing to create services & applications that can be used by any device that un
HTTP[8][9].
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CONCLUSION

This paper proposes a smart shopping using augmented reality on android operating sytem which will help to combingeetrty
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with the real environment in various applications. The main advantage is use lowostds compared to the costly head mounted

display services. Second advantage is now hoppers no need to walk into the store rather than that device to get dattited éfifg
shops or malls they are interested in simply by panning the devicescadewa over the shop or mall. In the future, it is necessary
apply the augmented reality system suggested areas including advertising, education, and tourism, by making interaetion
users and augmented reality system. AR has been effectivdédiea learning performance, learning motivation, student engagen
and positive attitudes.

REFERENCES:
[1] Prakhar Saxena, "GEDOCATI ON BASED AUGMENTED REALITY APPLI CATI O
Research in Engineering and Technology, elSE3M31163 | pISSN: 2327308, July2015

[2] W. Madhushanka, P. De Silva, B. Madhushani, M. Malalagama and S. Fernando, "Smart Shopping: Building a Tool B
Augmented Reality, o COMPUSOFT: I nternat i onad. x, ppoli8arie?)
2014.

[3] A. Kabbani and B. Prabhakar. In defense of TCP. In The Future of TCRWiraik or Evolution, 2008.
216 www.ijergs.org

to
betw
nent

N o

ased



http://www.ijergs.org/

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu
ISSN 2091-2730

[4] Dot Mobil e, 0Augment ed Real ityo, Amobilmeom/augrdenteRaitg/ [Accesged:FelA8y| a i
2014].

[5] W.W. Regards, 0A Monthly Journal of Computer Scienceo, I Int e
Software Engineering, Vol.4,n0.2, February 2014.

[6] Forrester Research, o Augment ed real ity makes ables hop

http://lwww.research.ibm.com/articles/augmentedlity.shtml. [Accessed:Feb.20, 2014].

[7] Marker Based Augmented Reality Using Android OS. By Mr. Raviraj S. Patkar, Pune UnivisSity2277128X, Volume 3,
Issue 5,May 2013

[8] R.T. Fielding.Architectural Styles and the Design of Netwdrksed Software Architectures. Doctoral dissertation, University| of
California. Irvine, CA, USA, 2000.

[9] R.T. Fielding, and R.N. Taylor. Principled Design of the Modern Web Architecture. Journal ACM Transactibm®rnet
Technology. Vol. 2(2), pp. 11550, 2002.

[10]Jesus Lerma Sanchez, Edgar T4lml, Jorge Alejandro CarredButierrez, Vicente Paul Saldivédonso, Tania Yukary
GuerrereMelendezAN "AUGMENTED REALITYSYSTEM APPROACHFOR MOBILE DEVICES"International Journal of
Latest Research in Science and Technology ISSN (Online}2298 Volume 2, Issue 5: Page NeXl ,Septembe®ctober
2013http://www.mnkjournals.com/ijlrst.html ISSN:227299 9

[11]Azuma, R., Billinghurst, M., Schmalstieg, D., Hiedu, K.,"Developing Augmented Reality Applications", ACM SIGGRAPH
2004 Course Notes, 2004

[12]Fi nnegan, Thomas, 20d 8y e ldaddmmd ryt Amyd r e a mpmlaané cbeatedxatingeganies ¢
using unity 3D for Androidvith help ofhadso n e x amp | e s 0, Bimanghamn,3®p.bl i shi ng,

[13]Bl ac k man, Sue. AfDaevtebdpménbonot Be GiameiwthgUnigyd, pG2lme Devel opm

217 www.ijergs.org



http://www.ijergs.org/

(601 UOE Ub (EG up G Ul UOEGE QB &1 GIUEE GO BD w@ Biw (-) VAT Quuti | Oylhy  EUA L W W W W W W WU W W W WU U W W WU wu

ISSN 2091-2730

Mapping and Analysis of Soil Fertility UsingRemote Sensin@nd GIS; A Case
Study of Tharangambadi Taluk, Nagappatinam District
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Abstract: Soil is the basic requirement of all life on earth. The origin of life has been attributed is soil along with other

elements. Soil nutrients are the major source of soil fertility that helps for the plant g8oilthutrients has become a necessary

resource to be enhanced further over the past years due to the increase in usage of inorganic fertilizers, disposehtef Waste
domestic and industrial sector etc. soil resource is now facing threats dugotss\soil nutrients deficiency. The soil quality i$

equally important as that of crop production. Mapping of spatial variability of soil nutrients and its quality is vitahithpod it is

basi

particularly significant, where soil fertility is primary soarof agriculture. The present study focus on spatial variability and temppral

variability of soil quality. This variation maps of soil nutrients were prepared using GIS technology and other relatesgnmaps

prepared from remote sensing data in ArcGIS 1THe soil nutrient index is determined to identify the nutrient status in the sfudy

area. From the soil nutrient index, the crops response to the nutrient, causes for the nutrient deficiency and con$espdnces o

nutrient deficiency are analyzed. Saegphlere collected from twenty five locations in the study area. Soil nutrient analysis of the

collected samples are done for 2015.The results were shown in spatial format using remote sensing and GIS. Suggestans td
such nutrient deficiency is asliscussed in order to improve the crop productivity in the study area.

Keywords: soil nutrients, spatial variability, remote sensing, GIS, Macro and micro nutrients, soil nutrient index (SNI),

I.INTRODUCTION

ove

Soil is the basic requirement of all life earth. The origin of life has been attributed is soil along with other basic elements. Sqil the

source of life is passionate. It must be remembered that any natural or manmade activity on the surface of the eathisnilivhay

impact on the quantityral quality of soil this will be taken into the biosphere systems and ultimately lead to hazardous extremes. Tt

increase in population and urbanization and its necessities in growth of agricultural practices which leads to explastation

(o]

nutrients. he dependability on inorganic fertilizers has reached high in recent decades due to reasons such vagaries of mons

increasing the crop yield, making money at short duration. This has resulted in over exploitation all over the countgrtaid in
plaees it has reached critical levels like deficient soil nutrients. Soil nutrients (generally NPK) being one of the basiesdoess

plant life. The source of life in its natural state is free from pollution but when man tampers the soil nutriests its loatural
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conditions. Soil nutrient has become an essential resource over the past few decades. Remote sensing and GIS amsféective to

soil quality mapping. Hence this technique is adapted to analyze the soil quality based on soil nudreetepar

II.STUDY AREA
The study area located in the South east coast of 1An dDi0adaThe
east longitudes 79A 306 and 80A 0006 . The asdt58Ndly) canprises so@th(o p

eastern part of the Nagapattinam district the length of total coastal stretch around 55 km and total extent 1381 sq.km. -

Nagapattinam district lies along the east coast of India, located to the south of Cuddalore disinictlaedpart of the Nagapattinam
district lies to the south of Karaikal and Thiruvarur districts. The major soil types in this taluk are Sandy coastai athilvand
Clay soil. Sandy coastal alluvium soils are prevalent in coastal areas of tharanigamoliaahd some interior areas like Memathur,

Seridiyur, Kulichar, Nangur etc..,while clay soil are found in seatist part of tharangambadi taluk.

Climate and Rainfall:

1 Average maximum temperature is about 32° C
1 Average minimum temperature is aboutGfC
U During south west monsoon
1 Normal rainfall is 265.2mm
9 Actual rainfall is 250.6mm
U  During north east monsoon
T Normal rainfall is 908.8mm

9 Actual rainfall is 969.2mm

L2

7~ KAR
DHARMATHANAPURAM,

EDAKpD

SR

MINNANGLUOI

A0
STHARANGAMBAD|
2 IV PURAM

J

Fig 1. Study Area
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IILMETHODOLOGY

It is important to use thproper equipment for sampling soils. A soil probe can be used to collect soil samples and a small woo
can be used to remove the soil core from the tube. Here in tharangambadi taluk, the soil samples are collected bydesimg 3
digging a \tshamd hole to sample depth and then a thin slice of soil is taken from one side of the hole. The field, where
sample is collected is divided into four quadrants and then the soil sample is taken by above method. The samplesocolesthd
guadrats is mixed and labeled as sample no.1. In similar manner 25 random locations are sampled and labeled. Then the sa
are dried and sieved in order to remove other particles. Then 1 to 1 1/2 cups of soil sample (each in 25 samples}he s
laboratory for analysis. Samples were analyzed for macro nutrients and micro nutrients by using the standard procethdes

macro and micro nutrients like Calcium carbonate (EgdeC (dsm 1), Porganic carbon (%), nitrate, phosphorus, potassiumn, ir

manganese, zinc, copper were measured by Orion ion electrodes using standard procedure to understand the soil nutient

The Tharangambadi taluk map is scanned and georeferenced using ArcGIS software. Grordida@s are gained from Google

map. Using these eordinates pixel cardinates of scanned image are

converted into ground eordinates. The georeferenced map is digitized by creating personal geodatabase and feature class

wuwu
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1 spa
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f
il san
BNt te
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s beh
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line, and polygon). The map is digitized and it isjpcted for accurate information. The layout of the map is prepared with latifude

and longitude for better understanding and more informative.
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Fig 2: Soil map of the study area
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IV. RESULTS & DISCUSSIONS

1. SATELLITE MAPS

Raw satellite images of the given area is-precessed using ENVI software. Satellite images are usually downloaded from U
website. Geometric and Radiometric correction are applied to correct for these distortions and produce an image with g
integity of the map. Here the red band shows the vegetation areas, blue band shows water bodies where green band sho

and barren lands. The satellite images of 1993, 2014 and 2015 is given below to understand the land cover variation

Fig 3. Methodology
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Fig 4: Satelite map of the study area (1993)
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Table-1: Macro and micro nutrients of the samples collected

Fig 8: Soil sample collection, labelling, Drying, Sieving and removing other particles from sand

Macronutrients

Soil Test Category

Phosphorus (P) in Kg/acr{ Potassium (K) in Kg/acrg

Nitrate (N) inKg/acre

Deficient (low) 0-5 0-40 0-50
Optimum (high) 6-10 41-100 51-100
Exceeds Crop Needs (very high) >10 >100 >100

Micronutrients

Soil TestCategory

Iron (Fe) in ppm| Manganese (Mg) in ppn| Copper (Cu) in ppm

Zinc (Zn) ppm

Deficient (low) 0-10 0-1 0-1.2 0-10
Optimum (high) 11-20 1.1-10 1.310 11-20
Exceeds Crop Needs (very high) >20 >10 >10 >20

223

Table-2: Soil Test Categories for Nutrients
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NITRATE:

wuwu

Nitrogen is the basic nutrient helps in seed formation and increases the food and feed value of crops. The

nitrogendeficient plants are light green in colour. The lower leaves turn yellow and in some crops they tgitHiying up as if
suffering from shortage of water. The analyzed sample varies fioh83 kg/acre in the study area.
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Fig 9:NITRATE MAP
PHOSPHORUS:
Phosphorusgs particularly helpful in the production of legumes, aindreases the activity of nodular bacteri
which fix nitrogen in the soilGenerally phosphorous deficiency causes the plant isgtagn but the lower leaves may turn yello

and dry up. Growth is stunted and leaves become smaller in size. The analgptxi\gaies from 1.5 26 kg/acre in the study area.
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Fig 10:PHOSPHOROUS MAP
POTASSIUM:
Unlike nitrogen and phosphorus, potassium is not a constituent of the carbohydrates, oils, fats and proteins, the shldtdooes
the fabric of the plants. Bit plays a vital role in the formation or synthesis of amino acids and proteins from ammonium ions
are absorbed from the soil. Deficiency of potassium causes the margins of leaves turn brownish and dry up. The stelendenair

The analyzed samplvaries from 48 176 kg/acre in the study area.
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Fig 11: POTASSIUM MAP

IRON:
Although iron does not enter into the composition of chloroplitglideficiency manifests itself in chlorosis, yellowing o
whitening of leavesThe concentration of irorions plays and important part in the oxidation process in leaf cells. Sever defici
results in chlorosis and leaves turn white ardntual leaf loss and the growth of plants is very much restricted. The analyzed s

varies from12.417 17.46 ppm in the study area.
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Fig 12:IRON MAP

MANGANESE:
Manganese is an essential element and appears to have a role in the formation or synthesis of chlorophyll. Due to @
of manganese the carbohydrate synthesis is disturbed,ingsintretarded growth, decrease in the content of ash and failur

reproduce. The analyzed sample varies from 2.5®2 ppm in the study area.
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ZINC:

wuwu

Zinc is associated with the development of chlorophylleaves and a high content of zinc is correlated with a high

amount of chlorophyll. In its absence growth is less, buds fall off and seed development is limited. Extreme deficiamcy

manifests in chlorotic conditions and in darker coloured veinsafds the analyzed sample varies from .28 ppm in the study

area.
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Fig 14:ZINC MAP
COPPER:

In the chloroplasts of leaves there is an enzyme which is concerned with the oxiddtiotion processes. The presenc

of copper is essential for this enzyme to functibhus, copper plays an important role in the process of photesist In extreme

deficiency there may occur excessive leaf shedding. The analyzed sample varies frorh.8128om in the study area.
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ESTIMATION OF SOIL NUTRIENT INDEX (SNI)

Parkerdés (1951) met hod Opvalues ta indicaté fartlity stagjus i solisifor teerptirpose mfdnapping; Thé

following equation is used to calculate Nutrient Index Value:

Nutrient Index = (NI X 1) + (Nm X 2) + (Nh X 3)

Nt

Nh = Number of samples falling in high category of nutrient Status.

Nt = Total number of samples analyzed for a nutrient in any given area.
NI = Number of samples falling in low category of nutrient status.

Nm = Number of samples falling in medium categdiyatrient status.
Separate indices are calculated for different nutrients like nitrogen, phosphorus and potassium. Based on the aboves g v

soil nutrient index is rated for the study area (tharangambadi taluk).
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Table 3: soil nutrient index standards

Parkerds nu Description
standard
<1.5 Low nutrient status
1525 Optimum nutrients
>2.5 High nutrient status

Table 4: soil nutrient index for the study area

Nutrient Soil nutrient Description
index

Nitrate (N) 1.6 Optimumnutrients
Potassium (K) 2.36 Optimum nutrients
Phosphorus (P) 2.62 High nutrient status
Iron (Fe) 2 Optimum nutrients
Manganese (Mg) 2 Optimum nutrients
Copper (Cu) 1 Low nutrient status
Zinc (Zn) 1.02 Low nutrient status

V.CONCLUSION

Soil nutrients are the prime requirement for the existence of life. Soil resources is a precious resource of finitevextanty€ars
increasing population urbanization and expansion in agriculture has head in the scientific exploitation ofisoit iyt using
inorganic manures in order to increase the yield creating soil quality contamination condition. Tharangambadi talukndeea
threat due to the critical issues of environmental pollution and salinity problem. The soil quality in dahavadgtaluk has been
reduced due to pollution. Hence monitoring the soil quality is indispensable. The study was carried out in tharangaknbadi
Nagappatinam district. GIS techniques can provide appropriate platform for convergent analysisvoiuangeof multidisciplinary
data. It helps in decision making for soil nutrient studies. The soil nutrient map will serve as a tool for the genereal jioiify
the soil response to crops. The analysis of the results drawn at various stagesreleadd that integration of Remote Sensing a

GIS are effective tools for the preparation of various thematic lalyesm the various inference from the thematic maps we camg
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conclusion that the soil quality in the study area should be enhanceer fuiinceit is suggested that to enhance the soil fertility

appropriate organic fertilizers should be used.

providing all their support to complete this study successfully. Above all my at most gratitude to the Almighty for beimg w

always.
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The role of antioxidant vitamins in Cipr
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ABSTRACT: The present study ag undertaken to evaluate the effect potential of Ciprofloxacin (CPFX) to induce pancreat
rats with reference to its doses of treatment along with restoration ahxdaint vitamin supplementations. Adult male wistar stra
weighing about 150 250g were subdivided into seven group$. Control group received normal saline. Il Low dose group: 2501
of ciprofloxacin /kg. body weight /day. Il High dose group: 400mg of ciprofloxacin /kg. body weight/d&jigh/dose + Vitamin A:
400mg. of ciprofloacin followed by 7.5mg.of vitamin A /Kg. body weight/day. High dose + Vitamin C: 400mg. of ciprofloxacin
followed by 500mg. of vitamin C /Kg. body weight/dayl High dose + Vitamin E: 400mg. of ciprofloxaciallowed by 600mg. of
vitamin E / kg. body wight/day. VII High dose withdrawal: 400mg. of ciprofloxacin as an oral dose and were allowed a withd
period of the drug for further seven days. Body weight, organ weight, insulin levels and histopathology of pancreasederéhsuc
drug did not case any significant alteration in the body weight. Whereas, an increase in the organ weight of the pancreas an
insulin levels were noted after the drug treatment. In low dose treatment group, the compactness of the exocrine gdisdiea
congderably reduced and endocrine islet cells showed extensive damagmntth cells. In high dose treatment group the@ndb
cells had disappeared and endocrine pancreas.

KEYWORDS: Ciprofloxacin, oxidative stress, pancreas, vitamin A, VitamiNi@min E

I NTRODUCTI ON

Quinolones are potent antimicrobials with broad spectrum activity and are effective against a wide range of infections
by Grami positive and grarii negative bacteria includingacillus anthracis' They exert their bactericid effect by inhibiting
the bacterial DNA gyrase, a type Il topoisomeraskey have the advantage of possessing relatively well toleratedever,
clinical experience has indicated that they have some undesirable side effects including cutanemsslieagihototoxicity,
juvenile cartilage toxicity, and although the incidence is very low, adverse central nervous system reactions including
epileptogeni convolution®? The mechanism underlying these adverse effects still not well known. Interasftigmisiolones
with dopamine and opiate receptors were also postuldkeroquinolone antibiotic ciprofloxacin (CPFX) induces oxiadative
stress in cerebral and hepatic tissues of rats as indicated by significant level of lipid peroxidation and altegititathione
(GSH) redox statusVitamins are well established to act as antioxidants in many systems.

Since this drug is used for prolonged period, it will be worthwhile to study its effect on endocrine organs especiadly,pa
in order to assests toxic effects, if any. In the recent years, toxicity by any agent working through lipid peroxidation, reac
oxygen species (ROS) generation is known to be counteracted by maoyidatits, one among them being the vitamins
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supplementations. lthis study also, the role of vitamins A, C and E have been investigated for their probable rescue effects fron

the ciprofloxacininduced toxicity in pancreas, if any.

MATERIALS AND METHODS

Animals

Wistar strain albino rats weighing about 1800g, readily amenable to ease of handling and restraint during various dosing

parameters, have been selected for this study. The rats were procured from Tamil Nadu Agricultural University, Cointbatpre, ¢

acclimatized to our animal house conditions for 2 weeks. The animals were housed in a well ventilated, temperature and
231 www.ijergs.org
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controlled animal house with constant 42 hours light and dark schedule. They were provided with standard diet and clean \water
ad libitum. They were then carefully monitored until the end of the experiment. The experiments were approved by the Animals Ce
Committee of the Institute (722/02/a/CPCSEA).

Experimental protocol

The animals were divided into seven groups as follows.ahiaals were treated with Ciprofloxacin and vitamins
supplementation at 12 hours interval for seven consecutive days (Short duration).

1. Control group: Received 0.9% saline orally

1. Low dose Received 250mg of ciprofloxacin /60kg. body weight /day

2. High dose Received 400mg of ciprofloxacin /60kg. body weight/day

3. High dose: + Vitamin A supplementation Received 400mg. of ciprofloxacfellowed by 400 mg.of vitamin A

/60Kg. body weight/day.

4, High dose + Vitamin C supplementation Received 400mg. dfiprofloxacinfollowed by 400mg. of vitamin C /60
Kg. body weight/day.

5. High dose + Vitamin E supplementation Received 400mg. Of ciprofloxadallowed by 400mg. of vitamin E / 60 kg.
body weight/day.
6. High dose withdrawal: Received 400mg. of ciprofloxacas an oral dose and were allowed a withdrawal period of

the drug for further seven days
Sample collection and histological study

The animals were weighed before and after treatment. Tvieatyhour after the last treatment schedule the asinvale
sacrificed by decapitation method. The pancreas was dissected out and weighed. The pancreas was then fixed for histological
studies in freshly prepared Bouinbés fluid, dehydratwad |i n
Tissues were sectioned at 6 um and the sections were stained with periodiscGfti(PAS) and counter stained with
haematoxylin.

RESULTS AND DISCUSSION

The exocrine pancreas presented marked inflammation of the acinar cells aftetr€Rfént in the present study
suggestive of acute pancreatitis. Inflammation of the pancreas, almost always associated with acinar cell injury, is termed
pancreatitis. Acute pancreatitis is caused by the distructive effects of pancreatic enzymes wihichoty within the pancreatic
parenchym&?® Drugs have been implicated in the aetiology of acute pancrédtiti¥In control group (Fig 1), the pancreas
shows nor mal cy. I't consists of U cel | sgtubblescreldwldsse treditedgreup | s
(Fig 2), the compactness of the cells was reduced. Endocrine islet cells became damaged with reduced number of light and da
cells. In high dose (Fig 3), islet cells are highly damaged with disappearance light landlideeind clumping of all the cells lead
to fibrocystis.

In the endocrine pancreas, presence of antagonic substance leads to a constant overproduction of insulin and conseguent
hypertrophy of the islets and then to hydropic degeneration and lagailim. The exocrine pancreas presented marked
inflammation of the acinar cells after ciprofloxacin treatment in the present study. Inflammation of the pancreas alysost alwa
associated with acinar celll injury is termed as pancreatitis. Acute panciieatiides a mild, self limited form termed interstitial
or edematous pancreatitis and a move serious, severe type. The initial stage of pancreatitis is characterized by svaslimgy and
and this may be the condition observed. This stage may lead tsisemfrpancreatic tissue. Acute pancreatitis is caused by the
destructive effects of pancreatic enzymes which run among within the pancreatic parenchyma.
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In the present study also we observed that, in low dose treated animals there was a acinay cell pgucreatitis. Whereas

wuwu

in high dose treated groups necrosis of pancreatic tissue was observed. Drug have been implicated in the aetiology of acute

pancreatitis. Anectodal case reports are found associated with pancreatitis with the NSAIDs nardaly}$iidomethacif?
keto profent® naproxen’ aspirin’® piroxicam!® mefenamic acif and ibuproferf! In the present study ciprofloxacin also cause
acute pancreatitis.

d

In low dose treated animals, all the pancreatic cells are minimally damaged whereas in high dose treatment, all the cells ar

damaged and reduced in their number particularly B cel
toxicity induced by ciprofloxacin.

Vitamin E, as a scavenger of peroxyl radicals, is probably the most important, inhibitor of thedfosd chain reaction of

lipid peroxidation in animals. Initiation of lipid peroxidation can be prevented by enzymesatlgatger ROS / RNS and proteins that

sequester transition metal ions. Sequestration of metal ions also prevents them from decomposing perioxidesprapadating

peroxyl and alkoxyl radicals. The dietary content of vitamin E is one factor thatsaffecsensitivity of laboratory animals to certain

toxins or to tissue insults such as ischaemia reperfd&ion.t ami n 6C6 (Fig 5) and 6E6 (fig

restorative effect. Whereas, withdrawal group gives partial reg@fgrancreatic toxicity (Fig 7).

The pivotal roles of nutritional antioxidants are clearly understood, as evidenced by the antioxidative function of vitéicim E
is frequently used as a food additive as well as supplement to protect against xMgimin A and C also have antioxidative

functions. These compounds react directly with ROS and decrease their toxicity.

Vitamins are well established to act as -antidants in many systems. In this study also their supplementation proved to
effecive in restoring the balance of the tissue and lowering the ciprofloxacin toxicity. Drug withdrawal was not very effecti
like vitamin supplementations in the restorative activity suggesting a need for an extended period of drug withdraway neeq
the mncreas.

Fig 1 1 Control Group Figi 2 Low Dose Ciprofloxacin Fig - 3 High Dose Ciprofloxacin

A

Gr oupFigi6Hi gh Dose + Vit
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