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PREFACE

The rapidly changing global environment with technologies & techniques in all the arenas of
Engineering and science has emerged as the bedrock for survival & development. The way
technologies have revolutionalised the Globle economy, presence of new challenges and
opportunities for the world demands the platform like this conference.

We present with immence satisfaction and pleasure the special issue of proceedings of the
research papers received for the International Conference on “Emerging Trends In Technology
and Science” (ICET?S-2017) scheduled on March 02-04, 2017 at School of Research &
Technology , Bhopal.

The University provides stimulating venue for discussing the latest development in Technology
& Science. The technical program will consist of peer- reviewed presentations in parallel to
Technical sessions, Key note lectures, Presentations by Industry Professionals, Poster
Presentations and Model Making competitions. Such interactions will facilitate better
understanding about technological developments across the globe amongst the peers.

This conference provides an excellent opportunity for delegates to exchange ideas on latest
Emerging Trends in the engineering, whether an Industrial Practitioner, Academic Researcher
and Engineering students in this field.

The conference attracted more than 150 delegates and prominent speakers from renowned
technical Institutions and industries of India at School of Research and Technology, Bhopal to
pill their brain waves together and shared their view point on theis common platform in ten
different technical sessions along with an exclusive keynote session. All papers of highly
specialized expert groups have been presented at the conference covering virtually all major
facets of Engineering.

We wish to express our sincere appreciation to all the members of the Advisory Committee,
Orgainizing Committee, all the staff members of School of Research and technology for their
invaluable supports and contributions in organizing and conducting this conference. We are also
very greatful to the authors, including the invited keynote speakers, who made the conference
what it was. Finally, we sincerely appreciate the invaluable inputs and meaningful discussions
enjoyed by all the participants. Last but not the least; we are also greatful for the support from
Mr. Mohan Samuel, Mr. Malay Dutta, Mr. O.P. Kushwaha (Central Bank of India), Dr. C. Patil,
(Director, MPCST) and Dr. Amita Tilwari (Sr. Scientist, MPCST).

We hope this special issue of Journal will be of interest to researchers as well as to students in
evolving the further advancements in the field of Technology and Science.

Vii
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RAJ BHAVAN
BHOPAL—462 052

Om Prakash Kohli

MESSEGE

| am happy to learn that People's University,
Bhopal is organizing an International Conference on
"Emerging Trends in Technology and Science"
(ICET'S-2017) on 2-4 March, 2017 and a souvenir is
also being published on this occasion.

This multidisciplinary Conference should aim
to bring Professional Engineers, Academicians and
Research Scholars associated with different
branches of Engineering on a common platfrom to
share new ideas, expereiences and knowledge in
Engineering and allied Science.

| extend my heartiest wishes to the organizers
and warm welcome to all the delegates to the
Conference. | believe that the souvenir shall serve as
a memorable document.

My best wishes.

- ¢y

S, 3,

(Om Prakash Kohli )
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" Shivraj Singh Chouhan
Chief Minister

Government of Madhya Pradesh
BHOPAL - 462 004

SL No. 79,22 Feb., 2017

Message

I am delighted to learn that the People's University,
Bhopal is organising an international conference on
"Emerging Trends in Technology and Science-
ICET's 2017"

India is known for its scientific acumen and
innovations in technology. India is the only country in the
world where science and spiritualism exist together and
are complementary to each other. All Indian cultural

 traditions rest firmly on fundamental scientific theories.
The masses possess high degree of indigenous scientific

knowledge and wisdom.
I wish the conference a grand success.

Regards.
(Shlvraj Smgh Ch(\):hfln)
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Prof. Akhilesh kumar Pandey M.P. Private Universities Regulatory Commission
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Message

It gives me pleasure to learn that Peoples University, Bhopal is
organizing International Conference on “Emerging Trends in Technology and Sefence” on
02nd March, 2017,

There is no doubt about the progress made by India in the field of Technology and
Science. The country remained ‘Jagatgury’ and the ‘Golden Birds' for years. Since ancient
times India has had an illustrious tradition of scientific enquiry. Numerous fundamental
scientific and mathematical concepts are attributed to ancient Indian scientists. Such
concepts and discoveries have laid down the basis for development of many technologies
including in the field of Technology and Science. However, India has become one of the well
recognized leader in many fields but there is a gradually declined in the enrollment of
students in research during the recent years. It may be unawareness about the scientific
discoveries.

Looking to the significance of indigenous innovations in nation building, selection of
such themes for discussion are really important. The assembly of a large number of
academicians, researchers and professionals engaged in various aspects will provide a
stimulus for intellectual growth and a new direction for work to all concerned.

I wish good luck and congratulate to all participants and thank the team of
organizers for taking such initiatives to organising International Conference and wish
them all the success.

Res.: Flate No. 1, Block-4 M.P. Bhoj {Open] University
Raja Bhoj Marg, Chinabhati, Kolar Road, Bhopal-462016
Phone : 0755-2480325
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Dircctorate of Technical Education, Madhya Pradei‘h
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E-mail : prof.veerendra. kumar@gmail.com

oot (GR.) Vmendrs Hmar

Director

MESSAGE

I am immensely pleased to know that International
Conference on “Emerging Trends in Technology And Science”
(ICET?S-2017) is being organized by People’s University, Bhopai

during 2nd - 4th March, 2017.

I hope it would be an opportunity for the researchers from
different countries to present their findings on recent trend in
Engineering & Science Demain. The discussions in the conference
will be highly useful to students, teachers, scientists and industry
working on these emerging trends.

I extend my best wishes to all the members of organizing
committee to achieve a grand success.

With regards,

U

[Prof. {Dr.) Veerendra Kumar)
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Message

It is our pleasure to welcome all delegates to International Conference on
“Emerging Trends in Technology and Science”(ICET2S-2017) organized by
School of Research & Technology a constituent unit of People’s University,
Bhopal on March 02-04, 2017.

| hope this Conference will result in fruitful collaborations that will extend beyond
the campus. Here | would like to thank to the sponsors, committee members and
reviewers for their time and excellent work which leads to the success of this
conference. Also we would like to express thanks to all the individuals for their
efforts towards the successful completion of the proceedings.

| congratulate School of Research & Technology for taking this initiative and
wish all the participants would have a great experience.

r

Suresh N. Vijaywargia
Chairman, People’s Group

Tel: +91 (0755) 4005207-02 Fax: 91 (0755) 4005554
E-mail: chairmanpeoplesgroup@gmail.com Website: www.peoplesgroup.in
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Director
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Q I am glad that this is the first International Conference organized by “School of Research and
h Y ‘ Technology” (SORT), a constituent unit of People’s University in collaboration with M.P.
Council of Science & Technology. Sharing experiences today may lead to future collaborations

that will hopefully generate new ideas essential to overcome current Technology limitations and

solving application related problems. These conferences will provide a wonderful opportunity to

the faculty to have wide expos.ure and to enhance knowledge and skills appropriate to their

discipline which in turn improves the quality of their teaching and research.

I congratulate the team of “School of Research and Technology™ for taking this initiative and
my appreciation for the commendable work put in by the faculty team for their efforts towards

organizing this International Conference.

Capt Ambrish Sharma
Director
Peoples Group.

Tel. : 491 (0755) 4005064  Fax : +91 (0755) 4005065
E-mail : ambrishsharma @peoplesgroup.in
Website : www.peoplesgroup.in
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VICE CHANCELLOR

Message

I welcome you to the International Conference on “Emerging Trends in
Technolog7y & Science” (ICET?S-201 7).

The ICETS-2017 provides a forum for the discussion of advances in recent
research in the field of Emerging Trends in Technology & Science and
provides possibilities for students and young engineers to meet the leading
specialists to give their knowledge and experience to young beginning
generation of future specialists.

I'hope that this Conference under the aegis of People’s University will provide
opportunities to take a fresh look at the domain and conduct further
deliberations on the emerging trends in the area. Detecting emerging trends
will help the research scholars to pursue successful research, write

proposals and seek funding besides creating pegformance metrics that will
show the true impact of their work. ’

I wish to take this opportunity to extend to all our international partners and
colleagues a warm welcome to People’s University Bhopal. Take advantage of
your presence in Bhopal to visit the University campus and various interesting
tourists attractions within the University Campus and City environs.

Lastly, a special word of thanks goes to the Organizing Committee of the
Conference for facilitating the hosting of this International Conference. in
Bhopal.I wish you every success in your  deliberations at the conference.

oty

Dr. V.K.Pandya
Vice Chancellor

People’s University

People’'s Campus, Bhanpur, Bhopal-462037 (MP) India  Phone : 0755-4005263, Fa).t : 0755-4005291
E-mail : ve@peoplesuniversity.edu.in, Website : www.peoplesgroup.in
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MESSAGE

I am delighted to learn and feel proud that School of Research and
Technology a constituent unit of People’s University, Bhopal is organizing
an International Conference on “Emerging Trends in Technology &
Science” (ICET’S-2017) a potential area offering wider scope for research
and applications. I congratulate the organizing committee for planning and
organizing this International Conference, which will provide a wonderful
opportunity to the faculty to have wide exposure and to enhance knowledge
and skills appropriate to their discipline which in turn improves the quality
of their teaching and research.

I am sure that participation from international speakers, faculties, students
and delegates from all over the country will provide a vital connect
between alumni, academia and talented student community of the
University.

I extend my warm greetings and felicitations to the organizers and

participants and wish the Conference a great success.
i 3
: ¥
: V%
DF. Neerja Mallick

Registrar
People’s University

People's Campus, Bhanpur, Bhopal - 462037 (M.P.) India Ph. +81 (0755) 4005291, 4005265 Fax +81{0755) 4005293
E-mail: registrar@peopleuniversity.edu.in  Website: wyaw.peoplesuniversity.edu.in
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Message

As Dean and Conference Convener, on behalf of “School of Research and Technology” People’s
University, I am delighted to welcome all to the International Conference on “Emerging Trends
In Technology and Science” (ICET?8-2017) in Collaboration with M P Council of Science and
Technology.

The conference covers approximately all the domains of Technology and Science. It aims to
provide a unique opportunity for researchers, policy makers, and practitioners to answer some of
the challenges and to outline new solutions for developing them.

I hope that this unique international and multidisciplinary conference will provide our
participants with a truly transformative experience through a variety of knowledge and
perspectives so that the complex problems in our society can be solved.

Dr. Keshavendra Choudhary
Principal and Dean

School of Research and Technology,
People’s University

People's Campus, Bhanpur, Bhopal - 462037 (M.P.) India Ph. +91(0755) 4005468 Fax : (0755) 4005467
E-mail: hoi.engg@peoplesuniversity.edu.in, Website: www.peoplesuniversity.edu.in
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An Improved Hybrid DSTATCOM Topology to Compensate
Reactive and Nonlinear Loads

Namrata Mishra®,Sonam Mishra?

1.A.P,Bansal Institute of Research & Technology, Bhopal,mishra.namrata89@gmail.com
2. A.P,Bansal Institute of Research & Technology, Bhopal sonammishra _ex@yahoo.co.in

Abstract-

With the increasing need of electrical energy, the demand for receiving the high quality electrical
energy is being increased in distribution systems. But due to the different disturbances affecting
the power qualiFty, the power quality in the present day distribution systems is deteriorated due to
high reactive power burden, harmonic current, load unbalance, excessive neutral current etc.
There are various power quality problems faced by utilities, industrial consumer, equipment like
PLC (Programmable Logic Controller), & ASD (Adjustable Speed Drives).The different custom
power devices are available for mitigation of power quality problems. DSTATCOM (Distribution
Static Compensator) is one of the shunt connected devices used for compensating various power
quality problems in distributed systems. This paper presents a comprehensive review of
DSTATCOM configuration, topology & different control schemes used for power quality
improvement in the distribution system incorporating multiple applications. Index Terms— custom
power, dstatcom, power quality.

[. INTRODUCTION

POWER Quality (PQ) is a term which broadly refers to maintaining near sinusoidal waveform of
power distribution bus voltages at rated voltage and frequency. Power Quality (PQ) related issues
is of most concern nowadays. The widespread use of electronic equipment, such as information
technology equipment, power electronics such as adjustable speed drives (ASD), programmable
logic controllers (PLC), energy-efficient lighting, leads to a complete change of electric loads
nature. These loads are simultaneously the major causes and the major victims of power quality
problems. Due to their non-linearity, all these loads cause disturbances in the voltage
waveform.Various Power Quality (PQ) problems affecting industrial customers thus affecting
industrial production process leading to revenue loss. Various methods have been applied to
reduce or mitigate the PQ problems. The conventional methods are by using capacitor banks,
introduction of new parallel feeders and by installing uninterruptible power supplies. (UPS).
However, the PQ problems are not solved completely due to uncontrollable reactive power
compensation and high costs of new feeders and UPS. Conventionally, Static Var Compensators
(SVCs) have been used in conjunction with passive filters at the distribution Level for reactive
power compensation and mitigation of the power quality problem. Though SVCs are very effective
system controllers used to provide reactive power compensation at the transmission level, their
limited bandwidth, higher passive element count that increases size and losses, and slower
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response make them unsuitable for the modern day distribution requirement. Another
compensating system has been proposed by employing a combination of SVC and active power
filter, which can compensate three phase loads in a minimum of two cycles. Thus, a controller
which continuously monitors the load voltages and currents to determine the right amount of
compensation required by the system and the less response time should be a viable alternative.
Distributed Static Compensator (DSTATCOM) has the capacity to overcome the above drawbacks
by providing precise control and fast response during transient and steady state, with reduced
footprint and weight. The DSTATCOM has emerged as a promising device to provide solution not
only for voltage related issues but a host of other current related power quality problem’s solutions
such as voltage regulation, load balancing, reactive power compensation, power factor correction
& improvement and current harmonic control This paper aims at presenting a comprehensive
review of DSTATCOM for power quality improvement in the distribution system. This paper covers
the different configurations used, the control methodologies, and their selection for specific
applications.

II. TOPOLOGIES & CONFIGURATIONS

DSTATCOM can be classified on the basis of different topologies and the number of phases. For
power quality improvement the voltage source inverter (VSI) bridge structure is generally used
while the use of a current source inverter (CSl) is less. The different types of configuration of
DSTATCOM are as follows

A. Converter based Classification

DSTATCOM utilizes either a voltage-source inverter (VSI) or a current-source inverter (CSI). VSI
uses capacitive energy storage, while CSI uses inductive energy storage in their respective DC
links for voltage and current However, the voltage source inverters are

widely used due to the smaller size, the less heat dissipated and the less cost of the capacitor
compared to the inductor, used in the CSI, for the same power rating. The VSI connected in shunt
with the AC system provides multifunctional topology which can be used for up to three quite
distinct purposes, voltage regulation and compensation of reactive power, correction of power
factor; and elimination of current harmonics. Voltage source inverter (VSI) topology is popular
because it can be expandable to multi level, multistep & matching topology to enhance the
performance with lower switching frequency and increased power handling capacity. Various
multilevel topologies are NPC/Diode clamp multilevel inverter, Cascaded H-bridge & Flying
capacitor multilevel inverter are as shown in Fig.1(a,b,c) & further a cascaded modular multilevel
inverter.
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Figure 1. Topologies of multilevel inverter ( 5-level) Diode clamp
multilevel inverter, cascaded H-bridge multilevel INVERTER, Flying
capacitor multilevel inverter.

1) Diode clamped multilevel inverter:
m-level diode-clamp converter typically have (m — 1) capacitors on the DC bus and produces m
levels of the phase voltage.A single-phase full bridge 5-level diode clamp converter in which the
DC bus consists of four capacitors C1,C2,C3,andC4,. For a DC bus voltage Vdc,the voltage across
each capacitor is V4/4 and each device voltage stress will be limited to one capacitor voltage
level,V4/4, through clamping diodes.

2) Cascade H -bridge multilevel inverter:

In Cascaded H-bridge inverters separate DC sources (SDC’s) are introduced. This new converter
can avoid extra clamping diodes or voltage balancing capacitors. Fig.1 (b) Shows the basic
structure of the 5-level cascaded-inverters with SDC’s, shown in a single-phase configuration.
Each SDC is associated with a single To synthesize a multilevel waveform, the AC output of each
of the different level H- bridge cells is connected in series. The number of output phase voltage
levels in a cascaded inverter is defined by m = 2H +1, where H = no. of H-bridges; while the
relation between the phase voltage and line voltages is same as diode —clamped inverter.

3) Flying capacitor multilevel inverter:

A single phase full-bridge flying-capacitor based 5-level converter is shown in Fig.1 (c), assuming
that each capacitor has the same voltage rating. Three inner-loop balancing capacitors for phase
leg a, Cal,2, and Ca3 are independent from those for phase leg. All phase legs share the same
DC link capacitors C1-C4. The voltage level defined in the flying-capacitor converter is similar to
that (1). The phase voltage of an m-level converter has levels including the reference level, and
the line voltage has (2m - 1) levels. Assuming that each capacitor has the same voltage rating as
the switching device, the DC bus needs (m - 1) capacitors for a m-level converter

B. Topology based Classification

DSTATCOM is a shunt connected compensating device. Suitable adjustment of the phase and
magnitude of the DSTATCOM output voltages allows effective control of active and reactive power
exchanges between the D-STATCOM and the AC system. Such configuration allows the device to
absorb or generate controllable active and reactive power. The VSC connected in shunt with the
AC system provides a multifunctional topology which can be used for up to three quite distinct
purposes-

( Load Compensation ):
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1) Voltage regulation and reactive power compensation.

2) Correction of power factor ( UPF-Unity Power Factor)

3) Load balancing

There are various topologies of the VSI (Voltage Source Inverter) used in DSTATCOM is as
follows

1) H-bridge VSI topology:

The H-bridge VSI topology shown in Fig. 2, which is commonly used for load compensation,
consists of 12 power semiconductor switches supported by a common

DC storage capacitor for 3-phase [5] -[8]. Each VSl is
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Figure 2. H-bridge topology for 3-phase 3-wire DSTATCOM.

Connected to the power network at the PCC through a transformer. The purpose of this
transformer is to provide isolation between the inverter legs and to prevent the DC

Storage capacitor from being shorted by switches in different inverter legs. Due to the presence of
isolation transformers, this topology, however, is not suitable for compensation of the load
currents containing DC components.

2) Three-phase three-leg topology:

A three-phase three-leg topology shown in Fig. 3 has six switches and a common DC storage
capacitor [7] -[9]. If this topology is used, the zero-sequence current in the load cannot be
compensated, and it flows in the neutral wire between the system and load. The zero-sequence
current thus returns to the AC distribution system. Furthermore, if the load is nonlinear, then the
harmonics enter into the AC system, thus degrading the power quality. In this topology, the
generations of the three compensator currents are not independent. Hence, this scheme is no
suitable for a three-phase four-wire distribution system with loads containing zero-sequence
currents.

3) Three-phase four-leg VSI topology:
Three-phase four-leg VSI topology shown in Fig. 4 is suitable for the elimination of dc as well as
zero-sequence components from the source currents. Three of its legs are connected to three
phases, and the fourth leg is connected to the neutral through an interface reactor [9] —[11].
Reference current for the fourth leg is the negative sum of the three-phase load currents. This
nullifies the effect of DC components in the load currents. When a compensator is working, the
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zero-sequence current containing switching frequency components are routed between the load
and compensator neutral
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Figure 3. Three-phase. 3-leg DSTATCOM.
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Figure 4. Three-phase, 4-leg DSTATCOM.

4) Neutral-clamped VSI topology:
A neutral-clamped VSI topology shown in Fig. 5. Consists of eight IGBT switches and two identical
DC storage capacitors for 3-phase.This topology is well equipped to compensate DC components

present in the load. However, due to the presence of this DC component, the two DC capacitors
are charged to different voltages.

[ll. CONTROL STRATEGIES
Satisfactory performance, fast response, flexible and easy implementation are the main objectives

of any compensation strategy. The control strategies of a DSTATCOM are mainly implemented in
the following steps:

e Measurements of system variables and signal conditioning

e Extraction of reference compensating signals

e Generation of firing pulses for switching devices
The generation of proper pulse width modulation (PWM) firing is the most important part of
DSTATCOM control and it has a great impact on its compensation objectives, transient as well as
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steady state performance. A PWM based distribution static compensator offers faster response
and capabilities for harmonic elimination [18]. This section discusses the following control
schemes of a DSTATCOM for power factor correction and harmonic mitigation based on

1) Phase shift control

2) Indirect decoupled current control

3) Regulation of AC bus and DC link voltage

1) Phase shift control:

In this method, the compensation is achieved by the measuring of the rms voltage at the load
point, whereas no reactive power measurements are required [19] -[20]. The sinusoidal PWM
technique is used to con-Stant switching frequency. The error signal obtained by comparing the
measured system rms voltage and the reference voltage is fed to a proportional integral (PI)
controller, which generates the angle for deciding the necessary phase shift between the output
voltage of the VSI and the AC terminal voltage. This angle is summed with the phase angle of the
balanced supply voltages, assumed to be equally spaced at 120 degrees, to produce the desired
synchronizing signal required to operate the PWM generator. In this scheme, the DC voltage is
maintained constant, using a separate battery source. Though this strategy is easy to implement,
is robust and can provide partial reactive power compensation without harmonic suppression

2) Indirect decoupled current control:
This scheme is based on the governing equations of advanced static var compensator [21]. It
requires the measurement of instantaneous values of three phase line voltages and current. The
control scheme is based on the transformation of the three phase system to a synchronously
rotating frame, using Park’s transformation. The compensation is achieved by the control of iy and
iq.This is an indirect current control method, where current error compensation is achieved
indirectly through voltage modulation, in order to incorporate simple open loop sine PWM
modulators, so that fixed switching frequency is achieved. The main advantage of this scheme is
that, it incorporates a self supporting DC bus and the value of the reference DC link voltage is
less, as compared to phase shift control, due to which the converter switches are less stressed.
Also, another advantage of this scheme is that it operates with a fixed switching frequency, which
provides a definite harmonic spectrum, independent of the load. The disadvantages of this
scheme are:

e Phase Locked Loop gives erroneous results in case of distorted mains and is applicable for

only three phase systems.
e It requires intensive computation, including complex transformations, making the complex
operation.
e Bandwidth is restricted due to the use of sine
PWM generator & during transient condition the supply current shoots to a very high

value.
3) Regulation of AC bus and DC link voltage:

Three phase AC supply voltages and DC link voltage are sensed and fed to two PI controllers, the
outputs of which decide the amplitude of reactive and active current to be
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generated by the DSTATCOM [23]. Multiplication of these amplitudes with the in phase and
quadrature voltage

Unit vectors yield the respective component of the reference currents. When applying the
algorithm for power factor correction and harmonic elimination, the quadrature component of the
reference current makes zero. These reference currents and the sensed line currents

are fed to a hysteresis controller, which is used for tracking control as shown in Fig. 8 (a). This
hysteresis controller adds a hysteresis band +/-h around the calculated reference current. The
tracking becomes better if the Hysteresis band is narrower, but the switching frequency is
increased, which results in increased switching losses. Therefore, the choice of hysteresis band
should be a compromise between tracking error and inverter losses. This method of tracking
current control is simple and robust and it exhibits an automatic current limiting characteristic.

IV. CONCLUSION

An extensive review of compensating custom power device DSTATCOM has been presented to
provide a clear perspective on various aspects of the device to the researchers, engineers and
manufacturers. The substantial increase in the use of solid —state power control results in
harmonic pollution above the tolerable limits. The presented classification of configurations,
topology and control strategies provide compensation solution to the various power quality
problems, viz, voltage and current harmonics, voltage sags/ swells, voltage flicker, voltage
regulation, load balancing, & reactive power compensation & etc.
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Abstract:

A new method of current control strategy for grid connected photovoltaic (PV) system is presented
in this paper. The connection of photovoltaic system with the grid is a difficult task as the solar
irradiation is a nonlinear quantity. The objective of this work is to develop a model of the
photovoltaic system with maximum power point tracking (MPPT) system connected to 11 KV grid
by implementing new control technique so that maximum active power transfer from PV to grid
can be taken place without injection of harmonics. The considered system consists of a PV
system, MPPT controller, boost converter, voltage source inverter (VSI), 3-® filter, a control
system, a distribution network, load and grid. The proposed control of the three-phase grid-
connected solar PV system is designed in the synchronously-rotating d-q reference frame. Here,
Vdc is measured, then compared with Vdcref and accordingly the error is fed to proportional-
integral (PI) controller from which Idref is generated.

There after the final model is simulated by using MATLAB/SIMULINK and different output
waveforms are analyzed for different conditions. Finally the fault analysis is carried out to observe
the behavior of the system.

Keywords: Grid-connected PV System, MPPT, Voltage Source Inverter (VSI), PWM Technique,

[. INTRODUCTION

Recently Govt. of India has started focusing more on renewable energy source addition into the
distribution network. In India there is enormous shortage of power and at the same time, there are
sample possibilities of PV solar application, grid connected and off-grid both

Many researchers achieved promising results from modeling simulation control for grid connected
photovoltaic system and fault analysis the performance of the system, comparison.

. BACKGROUND TO THE RESEARCH

There are two main concepts that need to be introduced before proceeding with the Research,
these are: Solar Energy and Grid Connected PV Systems.
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Fig: Basic PV Systems

Energy is the most basic and essential of all resources. All the energy we use on earth comes
from fission or fusion of atomic nuclei or from energy stored in the Earth. A lot of research has
been done in the area of unlimited energy resources such as solar power generation and solar
energy transformation. These most effective and harmless energy is solar energy. The use of
solar energy instead of fossil fuel combustions particular in areas of simple applications like low to
medium water heating or battery charging can reduce the load of harmful emissions to the
environment. This energy can be harvested by use of photovoltaic (PV) arrays. The photovoltaic
generation systems can either be operated as isolated systems or be connected to the grid as a
part of an integrated system, with other electrical generation, they form the distributed generation
system solar energy into electricity which can be easily transported and converted to other forms
for the daily life use. In the PV system there are semiconductors which are in form of cells, panels,
modules and arrays to collect and convert the sunlight into direct current.

[ll. PHOTOVOLTAIC SOLAR SYSTEM

Sunlight can be directly converted into convert’'s sun light into electric current using the
photoelectric effect. This usually requires conversion to certain desired voltages or alternating
current (AC), which requires connected inside the modules. Modules are wired together to form
arrays, then tied to inverter, which produces power with the desired voltage and frequency/phase
(when it's AC). Many residential systems grid. In these grid connected PV systems, use of energy
storage are optional. Sometimes there are batteries or

Additional power generators are often added as back up’s, which form stand alone power
systems. The physical of PV cell is very similar to that of the classical diode with a p material.
When the junction absorbs light, the energy of absorbed photon is transferred to the electron of
the material, creating charge carriers that are separate a potential gradient, get accelerated under
the electric field, and circulate as current through an external circuit. The solar cell is the basic
building of the PV power system it numerous such cell are connected in series and parallel
circuits on a panel (module), The solar array or panel is a group of a several modules electrically
connected in series parallel combination to generate and voltage. One cell of PV module we used
is a low rated current | rated=100mA. In general, the equivalent models of solar cells have three

types:
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(1) An ideal model with one current source and diode just.
(2) An extra small resistor to simulate the line loss.

(3) A big internal resistor to realize the solar cells

V. GRID CONNECTED PHOTOVOLTAIC SYSTEMS

The continuously increasing energy consumption overloads the distribution grids as well as the
power stations, therefore having a negative impact on power availability, security and quality [1].
One of the solutions for overcoming this is the Distributed Generation (DG) systems. DG systems
using renewable energy sources like solar or wind have the advantage that the power is produced
in close proximity to where it is consumed minimizing the loss due to transmission lines.

V. PROBLEMS PERCEIVED IN THIS AREA

The efficiency of commercial PV panels is around 15-20%. Therefore, it is very important that the
power produced by these panels is not wasted, by using inefficient power electronics systems.
The efficiency and reliability of both single-phase and three phase PV inverter systems can be
improved using transformer less topologies and maximum power point tracking methods.
Simulation of modern electrical systems using power electronics has always been a challenge
because of the nonlinear behavior of power switches, their connection to continuous sub-systems
and the design of discrete-time control. Nowadays, more and more complex systems are studied
for designing efficient control strategies, such as renewable energy conversion systems whole
traction systems and so on. In these cases

Efficient simulations before practical control implantation are required. Furthermore very few
systems address the three main problems in PV Inverter design. The researchers are either
focused on simulating an accurate PV cell or in optimizing an MPPT model or designing a control
for the inverter synchronization. Our research will approach the three problems first individually
then integrate all the systems.
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Abstract

Power system is a major and complex system, whose operating condition may not always have an
unvarying value. The emergency state may occur in a power system as a consequence of
unexpected contingencies. This state may result in some problems such as line overloading,
voltage collapse and angle instability. Over-loading is a problem which leads to emergency and
extreme emergency states in which the system is driven toward collapse. During an emergency
situation, system operators are required to do rescheduling of active power of generators and load
shedding decisions on system security concerns such as voltage, current, power and frequency
constraints, to alleviate constraints and maintain system stability. This paper summarizes the
alleviation of overloaded transmission lines during contingency conditions using PSO, one of the
evolutionary programming techniques. PSO has emerged as a useful optimization tool for
handling nonlinear programming problems.

Keywords— PSO, congestion management, overload alleviation, load shedding.

|.INTRODUCTION

Alleviating overload transmission line in the emergency condition is a decisive problem in power
system operation. For secure operation of power system, the network loading has to be
maintained within specified limits. Hence, the operator has to maintain the security level by proper
analysis and reschedule the system accordingly. For this purpose several meta-heuristic
optimization techniques have been adopted to obtain the optimal solution for the overload
alleviation problem. In this paper a brief review on overload alleviation techniques based on PSO
and it's comparison with other techniques is given.

Il.OVERLOAD ALLEVIATION PROBLEM

As a power system configuration undergoes frequent changes due to contingencies and
disturbances. If the power system survives after the disturbance, it will be operating in a new
steady state in which one or more transmission lines may be overloaded. The possible corrective
control actions are shifting generation to redistribute power flows, switching the transmission
network, change of effective phase displacement between the input voltage and the output voltage
of a transmission line and load shedding. The use of phase shifting transformers, line switching
and load shedding leads to additional reserves and interruption of power supply. The real power
generation rescheduling is the most widely used control for network overload alleviation. This is
due to no need of additional reserves and ease of control. Particle Swarm optimization is used to
solve the overload alleviation problem by considering all power system constraints.
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[ll. PROBLEM FORMULATION

Problem formulation involves formulation of objective function either as single objective or multi-
objective function such as elimination of transmission lines over loadings in contingency condition,
minimization of sum of curtailed load during generation outage conditions, minimization of
generation cost, maximization of social welfare, minimization of installation cost of FACTS devices
etc. Such objective functions have to be optimized by using appropriate optimization technique
while satisfying the operational and security related constraints.

IV.PARTICLE SWARM OPTIMIZATION

Particle swarm optimization is a form of evolutionary computation technique first introduced by
James Kennedy (Social-psychologist) and Russell Eberhart (Electrical Engineer) [1] in 1995
inspired from the social behavior and dynamic movements with communication of organisms such
as insects, fish schooling and bird flocking. PSO is a population-based evolutionary technique that
has many advantages over other optimization techniques. Each individual potential solution in
PSO is called particle. Each particle in a swarm flies around in a multidimensional search space
based on its own experience and experience of neighboring particles. Let, define the search
space S in n-dimension and the swarm consists of N particles. Let, at instant t, particle i have its
position defined by X! = {x},xb, .....x} } and velocity by Vi = {vi,v}, .....vi } in variable space S.
Velocity and position of each particle in the next generation can be calculated as:

Vi =wxVi+clxrand( )x (Pf—X{)+c2x rand( ) x (P9 — X))

Xl =Xt+Vh, Vi=12....N

where

N number of particles in the swarm;
w inertia weight;

cl,c2 acceleration constants;

rand ()  uniform random value between O to 1;

P’ global best at generation t;

P best position that particle i could find so far.
V 't is the velocity of i th particle at iteration t must lie in the range.
Vmin £V £ Vmax

where,
Vmax — maximum velocity
Vmin — minimum velocity.
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The parameter Vmax determines the resolution, or fithess, with which regions are to be searched
between the present position and the target position. If Vmax is too high, particles may fly past
good solutions. If Vmin is too small, particles may not explore sufficiently beyond local solutions.
The constants C1 and C2 pull each particle toward pbest and gbest positions. Suitable selection
of inertia weight w provides a balance between global and local explorations, thus requiring less
iteration on average to find a sufficiently optimal solution. In general, the inertia weight w is set
according to the following equation.
L

—L(mml

W(t} = Wpin + (Wma_r = sz'n}'e 10

Where,

w= inertia weighting factor,

Wnmax = maximum value of weighting factor,

Wnin = minimum value of weighting factor,
MAXITER = maximum number of iterations and
t = current number of iteration.

V. ADVANTAGES OF PSO
PSO has key advantages over other similar optimization techniques are as follows: PSO is easier
to implement and there are fewer parameters to adjust.

1. In PSO, every particle remembers its own previous best value as well as the neighborhood
best; therefore, it has a more effective memory as compared to other techniques like GA.

2. PSO is more efficient in maintaining the diversity of the swarm , since all the particles use
the information related to the most successful particle in order to  improve themselves,
whereas in GA.

3. PSO has derivative-free property unlike many conventional techniques

4. Lower sensitivity to the nature of the objective function.

5. PSO algorithm updates the velocity vector for each particle and then adds that velocity to
the particle position or values.

VI. REVIEW FOR EVOLUTIONARY TECHNIQUE IN ALLEVIATING OVERLOAD

J. Kennedy and Eberhart [1] described the Particle Swarm Optimization (PSO) concept briefly
reviewing the stages of its development from social simulation to optimize and discussed
application and advantages of the Algorithm.

Y. Del Valle et al. [2] described the basic concepts of PSO technique and its numerous variants,
as well as its applications to power system optimization problems. Also, it provides a
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comprehensive survey on the power system applications that have benefited from the powerful
nature of PSO as an optimization technique.

Y. Shi [3] surveyed the research and development of PSO in five categories viz. algorithms,
topology, parameters, hybrid PSO, algorithms, and applications.

S. Balaraman et al. [4] proposed an efficient method for transmission line over load alleviation
in deregulated power system using real coded genetic algorithm (RCGA). and an attempt is made
to explore the use of real coded genetic algorithm to find the optimal generation rescheduling for
relieving congestion and the line overloads are relieved completely by generation rescheduling
alone without any load curtailment.

Manoj Kumar Maharana et al. [5] presented novel corrective control strategies or actions of
load generation rescheduling and load shedding with subject to contingencies to alleviate
overloads in transmission lines by the Particle Swarm Optimization (PSO) technique.

K. Pandirajan et. al [6] proposed and presented a fuzzy ranking based non-dominated sorting
genetic algorithm-Il for overload management by generation rescheduling in a contingent power
network. The proposed fuzzy based NSGA-II algorithm is capable to handle three different
competing objectives generation cost, transmission line overload and real power loss and
provides a set of non-dominated pareto-optimal solutions. The proposed method has been tested
and examined on the standard IEEE-30 and IEEE 118 bus systems.

K. Pandirajan et. al [7] proposed an Adaptive Neuro-Fuzzy Inference System (ANFIS) based
generation reschedule to alleviate transmission line overloads. The effectiveness of the proposed
approach has been tested for modified IEEE 30 bus system, 39 bus New England system and
modified IEEE 57 bus system in MATLAB environment and the proposed ANFIS approach was
well proved its ability to remove the overloaded lines with a minimum number of iterations and
minimum rescheduling cost when compared to fuzzy logic based approach.

Sujatha Balaraman et. al [8] presented an algorithm for congestion management and line
overload alleviation in a pool based electricity market using particle swarm optimization. The
proposed approach effectively relieves the congestion with minimum shifts in generation real
power and relieves line overload due to sudden load variations and unexpected line outage. The
proposed method is tested with various line outage, generator outage, transformer outage and
load variations.

Manasarani Mandala et. al [9] proposed an optimal congestion management approach under
hybrid electricity market using Self organizing hierarchical particle swarm optimization with Time
Varying Acceleration Coefficients (SPSO-TVAC). The aim of the proposed work is to minimize
deviations from preferred transaction schedules and hence the congestion cost under hybrid
electricity market.

A. Shandilya et. al [10] presented a method for rescheduling of generators and load shedding to
line overloads alleviation, with the help of a local optimisation concept. In the method, the new
secure operating point is obtained for all line overload cases efficiently, and a significantly smaller
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amount of load shedding is required. The proposed method is an aid to the load dispatcher and
will find extensive applications in operational planning, security studies and the reliability
evaluation of power systems. Tests was carried out for the 14-bus, 118-bus IEEE test systems, 6-
bus and 26-bus SPC systems, and the 64-bus model of the North-West power system of India and
are presented to show the effectiveness of the method.

Mehrdad Tarfdar Hagh et. al [11] proposed a new method, the sequential use of LP and PSO,
which is faster than PSO and considered all constraints. The test carried out for IEEE 14 bus test
system and compared the performance of the mentioned methods and a comparison of the
proposed algorithm and genetic algorithm is accomplished.

T.K.P.Medicherla et. al [12] deal with the problem of alleviating line overloads in a power
system by generation rescheduling and load shedding and developed atechniques to determine
the generation rescheduling and load curtailment pattern to alleviate line loads. To consider the
line overload problem, mathematical models based on linearized relationships between line
currents and state variables, and bus injected powers and state variables are systematically
developed. Two algorithms are described to solve the models in the Newton-Raphson (NR) and
decoupled load flow programs. The approaches presented in this paper should prove useful in
system security studies and reliability studies for examining line overload alleviation with minimum
computational expense. The analytical results can a serve as an operating guide to the system
dispatcher and the effectiveness of these techniques in alleviating line overloads in several test
systems is investigated.

Manoj Kumar Maharana et. al [13] presented a new technique for selection of participating
generators and load buses using direct acyclic graph (DAG). PSO technique solved the generator
rescheduling or load shedding optimisation problem with in security constraints. The
demonstration is carried out using the proposed approach for different contingency cases in IEEE
30 and 57 bus systems. The result shows that the proposed approach is computationally
effectively fast, efficient, and reliable in restoring the system to normal state after a contingency
with minimal control actions and strategies.

Tulika Bhattacharjee et. al [14] proposed the congestion management approach based on PSO
is efficiently minimizing the congestion management cost and focused on demonstrating the role
of demand side participation in Congestion Management Demand Side Bidding (DSB) is
considered during both market clearing and Congestion Management phases. The congestion
problem is modelled as an optimization problem and solved by particle swarm optimization (PSO)
technique. The test has been carried out on IEEE 30-bus system successfully and test results on
the IEEE 30-bus system prove the effectiveness of the proposed method in managing
transmission congestion in a deregulated power system.
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S. R. Biswal et. al [15] presented a algorithm for congestion management (CM) by optimal
rescheduling of active powers of generators and power consumption of load. In addition to this,
demand-side participation through load curtailment has been considered to manage congestion.
Particle Swarm Optimization (PSO) is used to solve the Optimal Power Flow (OPF) problem
formulated. The test has been carried out on IEEE-30 bus System and it was seen that the
proposed technique is effectively minimizing the Congestion Management cost in alleviating
congestion in the transmission lines.

Harish.R et. al [16] proposed the Genetic Algorithm based rescheduling of generators for
alleviation of congestion. The GA is one of the optimization techniques which are based on the
nature of the chromosomes. The proposed method’s results were tested on the standard IEEE 30
bus system in MATLAB. Hence, to find the stress on the power system due to congestion, the
Severity Index can be used. The fitness value for the individuals are selected and based on that,
the problem has solved which has the objective function of minimization of change in real power
and is subjected to several constraints. It is also found that GA gives generator rescheduling
values almost accurately. Hence the proposed technique completely alleviates overloading of
lines for all the cases considered in this study.

N. Chidambararaj et. al [17] proposed an efficient method for transmission line over load
alleviation in deregulated power system. In this work, Congestion management problem has been
solved using optimal rescheduling of active powers of generators selected based on the generator
sensitivity to the congested line, utilizing CS Algorithm. The quality and usefulness of the
algorithm is tested on IEEE 30-bus system The results show that CS Algorithm is giving the best
optimal solution in comparison with PSO algorithms with respect to cost and runtime for relieving
congestion in the congested line.

K. Vijayakumar [18] proposed the two effective methods for transmission congestion alleviation
in deregulated power system. Congestion or overload in transmission networks is alleviated by
rescheduling of generators and/or load shedding. The multi-objective fuzzy evolutionary
programming (FEP) and nondominated sorting genetic algorithm Il methods are used to solve this
problem. The proposed methods give an efficient and reliable algorithm for line overload
alleviation due to critical line outages in a deregulated power markets. The proposed algorithm is
tested on IEEE 30 bus system.

VI|.CONCLUSION

Present power system is undergoing restructuring and emerged in the form of electricity market.
Due to market environment the congestion is more likely to occur in the transmission system so
proper technique should be adopted to alleviate transmission overloading during contingency
conditions. This is a review work to explore and dig into the application of evolutionary
programming technique particularly in overloading alleviation problem techniques. The work firstly
focused on alleviating overloads problem formulation than the working methodology and
advantages of PSO is hashed out for alleviating overload during contingency conditions using
evolutionary techniques and other techniques is given.
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ABSTRACT

This paper deals with the performance analysis of static compensator (STATCOM) based voltage
regulator for self-excited induction generators (SEIGs) supplying non-linear loads. In practice, a
number of loads are non-linear in nature and therefore they inject harmonics in the generating
systems. The SEIG being a weak isolated system, its performance is very much affected by these
harmonics.The additional drawbacks of SEIG are poor voltage regulation and it requires
adjustable reactive power source with varying load to maintain constant terminal voltage. A three-
phase insulated gate bipolar transistor (IGBT) based current controlled voltage source inverter
known as STATCOM is used for harmonic elimination and it provides required reactive power for
the SEIG with varying loads to maintain constant terminal voltage. A dynamic model of the
SEIGSTATCOM feeding non-linear loads using stationary d-q axes reference frame is developed
for predicting the behavior of the system under transient conditions. The simulated results show
that SEIG terminal voltage is maintained constant even with non-linear balanced and unbalanced
loads and free from harmonics using STATCOM based voltage regulator.

INTRODUCTION

This new revolution in electricity generation from wind energy has caught the attention of
researchers and their interests are quite clear in numerous publications regarding wind turbines
and wind farms.By the end of the 19th century the first experiments were carried out on the use of
windmills for generating electricity. The international oil crisis of 1972 initiated the utilization of
renewable resources on a large scale, wind power among others. Today, wind power is a fully
established branch on the electricity market and it is treated accordingly. The energy gain is not
the only criteria to be considered when installing new wind turbines; cost efficiency, the impact on
the environment and the impact on the electric grid are some of the important issues of significant
interest when making decisions about new wind turbine installations.This study aims simulation of
a wind turbine driven SCIG supplying power to an isolated load. An IG can satisfy constant
voltage-constant frequency (CVCF) operation, if an appropriate control is applied to the control
variables.The Induction generator offers advantages hydro and wind power plants because of its
easy operation, its robust construction, its natural protection against short circuit, and its low cost
compared to other generators.
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REPRESENTATION OF INDUCTION MACHINE IN STEADY STATE:

An equivalent circuit of induction machine, also known as the per phase equivalent model is
represented in figure 1. Ry and X; are the loss resistance and leakage reactance respectively of
the stator, R, and X, are the magnetizing resistance and magnetizing reactance respectively, and
R, and X; are the resistance and reactance of the rotor. This model is limited to the case of
sinusoidal and balanced excitation.The Induction generator does not differ much in construction
from the induction motor, in its operation; it resembles the transformer except that the transformer
secondary is a stationary part. For this reason, it is common to use the transformer model to
represent the induction generator. However,it should be observed that in spite of the fact that the
magnetizing curve of both machine are similar in form, in the characteristic BxH of these
machine , the slope and saturation area of the mmf curve of the induction generator,is much less
accentuated than that of a good quality transformer.

ES 5

vivh  Rm> o fpxm g

Figure :1: Transformer Model of the Induction Generator

This is due to an air gap in the induction generator that reduced the coupling between
primary and secondary windings. This means that the high reluctance caused by the air gap
increases the magnetizing current required to obtain the same level of magnetic flux in the core,
and X, will be much smaller than it would be in a transformer.

TORQUE-SPEED CHARACTERISTIC OF THE SELF EXCITED INDUCTION GENERATOR

Neglecting the magnetizing loss resistance Ry, simplified figure can be drawn as fig. 2 for
convenience. From this figure, we can obtain the expressions for air gap power, converted power
and converted torque, which are given as:

ix x2
i R U 2 )

l :

Figure:2: Stator Equivalent circuit of Induction Generator

3\/ph2 R,
P — 3l 22 Rz — S (1)
srroep s (R1+R2/s)2+(X1+X2)2
I:)conver‘fed = (1_ S) Pairgap (2)
Tconverted = % (3)
173)

s

(a) there is no torque at the synchronous speed,;
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(b)
(€)
(d)

both the torque —speed and power-speed curves are almost linear since from no load
to full load the machine’s rotor résistance is much larger than its resistance;

as resistance is predominant in this range , current and the rotor field as well as the
induced torque almost linearly with the increases of the slip factor S;

the rotor torque varies as the square of the voltage across the terminals of the
generator :

Figure:3 Torgue — power —speed characteristic of the Induction Machine working as a brake,

motor or generator

PERFORMANCE OF THE SELF- EXCITED INDUCTION GENERATOR

Performance is greatly affected by the random character of many of the variable s involved
related to the availability of primary energy sources and to way consumers use the load. So the
performance of induction generator depends on appropriate power plant specification at the
design stage. In particular the following items:
Parameter of Induction Machine:-

1)

2)

3)

4)

Operating Voltage
Rated power
Rated frequency used in parameter measurements
Power factor of Machine
Rotor speed
Capacity for acceleration
Isolation class
Operating temperature
Load Parameter:-
Power factor
Starting torque and current
Maximum Torque and current
Generated harmonics
Form of Connection to load :- Directly to the distribution network or through converters
Load type:-resistive , Inductive, or capacitive, constant, passive or active or variable
Self Exciting process:-
Degree of iron saturation of the generator caused by choice of capacitor
Fixed or Controlled self excitation capacitor
Speed control

Type of primary sources :-
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e Solar
e Wind
e Biomass
e Or combinations.

STATCOM BASED VOLTAGE CONTROLLER FOR SELF EXCITED INDUCTION GENERATOR
FEEDING THREE PHASE FOUR WIRE LOADS

The performance analysis of static compensator (STATCOM) based voltage controller for
SEIG supplying three phase four wire loads. The SEIG being a weak isolated system, its
performance is very much affected by harmonics. The additional drawbacks of SEIG are poor
voltage regulation and it requires adjustable reactive power source with varying load to maintain
constant terminal voltage. A three-phase IGBT based current controlled voltage source inverter
known as STATCOM is used for harmonic elimination and it provides required reactive power for
the SEIG with varying loads to maintain constant terminal voltage. A dynamic model of the SEIG
STATCOM feeding non-linear loads using stationary d-q axes reference frame is developed for
predicting the behavior of the system under steady state conditions.

The simulated results show that SEIG terminal voltage is maintained constant even with
non-linear balanced and unbalanced loads and free from harmonics using STATCOM based
voltage controller. In isolated applications, an induction machine driven by a prime mover operates
as a self-excited induction generator (SEIG) with its excitation requirements being met by a
capacitor bank connected across its terminals.The increased emphasis on renewable energy
sources has accelerated research and development of the SEIG for autonomous power
generation, due to its simplicity, ruggedness and low cost. By the invention of solid-state self-
commutating devices, it is possible to make a static, noiseless voltage regulator, which can
provide continuously variable reactive power to the SEIG with varying load to keep terminal
voltage constant.

The SEIG is an isolated system, which is small in size and the injected harmonics may
pollute generated voltage. The STATCOM eliminates the harmonics, provides load balancing and
supplies the reactive power to the load and generator. In this paper, authors are presenting a
simple mathematical modeling for the Steady State Analysis of the SEIG-STATCOM system
under balanced/ unbalanced three-phase and single phase non-linear loads and simulated results
show that the SEIG-STATCOM system behaves an ideal supply under theses unbalanced
loads.The control technique to regulate the terminal voltage of the SEE is based on the control of
source currents (which have two components in-phase and quadrature with AC voltage). The in-
phase unit vectors (U,, Uy, Ug) are three phase sinusoidal functions, computed by dividing the AC
voltages V,, Vp and V. by their amplitude V.. Another set of quadrature unit vectors (W,, Wy, and
W,) is sinusoidal function obtained from in-phase vectors (U,, Uy, and U¢). To regulate AC terminal
voltage (V) it is sensed and compared with the reference voltage. The voltage error is processed
in the PI controller.
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SYSTEM CONFIGURATION AND CONTROL SCHEME

The schematic diagram of SEIG with excitation capacitor, STATCOM, load and control
scheme is shown in Fig. 4, Excitation capacitors are selected to generate the rated voltage of
SEIG at no load. The additional demand of reactive power is fulfilled using the STATCOM under
varying load.The STATCOM consists of a three-phase IGBT based current controlled voltage
source inverter, DC bus capacitor and AC inductors. The output of the inverter is connected
through the AC filtering inductor to the SEIG terminals. The DC bus capacitor is used as an
energy storage device and provides self-supporting DC bus.The output of the PI controller (Ismg)
for AC voltage control loop decides the amplitude of reactive current to be generated by the
STATCOM. Multiplication of quadrature unit vectors (W5, Wy and W) with the output of Pl based
AC voltage controller (Ismq) yields the quadrature component of the source reference currents
(Isag*, Isbg* and Iscq*). To provide self supporting DC bus of STATCOM, its DC bus voltage is
sensed and compared with DC reference voltage.

Figure:4: Schematic diagram of the STATCOM based controller for SEIG

The error voltage is processed in another Pl controller. The output of the Pl controller (Ismg)
decides the amplitude of active current. Multiplication of in-phase unit vectors (U,, Uy and Uc)with
output of PI controller (Ismg) Yields the in-phase component of the source reference currents (Isag*,
Ispa*and lsag*). The sum of quadrature and in-phase components is the source reference currents
(Isa*, Isp* and lsc*), which are compared with the source line current (Isa, lsp and Isc) in PWM current
controller to generate switching signal for the devices Controller. Non-linear load draws non-
sinusoidal currents (fundamental aswell as harmonics) due to which harmonics produced are in
the generating system. Under unbalanced loading conditions, SEIG currents may be unbalanced
(Produce positive and negative sequence) due to which machine is to be derated. Controller is
able to filter out the harmonics and balance the unbalanced load resulting in balanced currents
and voltages of the SEIG.

MODELLING OF SEIG-CONTROLLER SYSTEM

Mathematical model of SEIG-CONTROLLER system contains the modeling of SEIGand
STATCOM and is as follows.

MODELLING OF CONTROL SCHEME OF CONTROLLER
Different components of SEE-CONTROLLER system are modeled as follows.
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Three-phase voltages at the SEIG terminals (Va, Vb, and V.) are considered sinusoidal and hence
their amplitude is computed as:

Vt={(2/3) (V2 +Vz2+v2)"” (4)
The unit vector in phase with Va, Vb, and Vc are derived as:
u, =V, /vt,u, =V, /Vt, u, =V, /Vi (5)

The unit vectors in quadrature with Va, Vb and Vc, may be derived using a quadrature
transformation of the in-phase unit vectors U,, Uy and U, [11] as:

w, =—u, /3+u, /3 (6)
W, =/3ua/ 2+ (u, —u, )/ 243 (7)
W, = —3ua/ 2+(u, —u, )/ 2/3 (8)

QUADRATURE COMPONENT OF SOURCE REFERENCE CURRENTS
The AC voltage error Vat the nth sampling instant is:

Ver(N) = Viret — Vi (N)

Where V. is the amplitude of reference AC terminal voltage and Vt(n) is the amplitude of
the sensedthree-phase AC voltage at the SEIG terminals at nth instant. The output of the PI
controller for maintaining AC terminal voltage constant at the nth sampling instant is expressed as:
I sma(n) = I sman - 1) + KpadVer (n) — Ver (n - 1} + KiaVer(n) (9)

Where Ky, and Kj, are the proportional and integral gain constants of the proportional
IN-PHASE COMPONENT OF SOURCE REFERENCE CURRENTS
The DC bus voltage error Vdcerat nth sampling instant is:

dere(n) =Vdcref _Vdc(n) (10)

Where Vqcret is the reference DC voltage and Vgc(n) is the sensed DC link voltage of the controller.
The output of the PI controller for maintaining DC bus voltage of the controller at the nth sampling
instant, is expressed as

*

Iy = 1 smaney + Ked {Vdc<n>—vdc(n4)} + KidVdcre(n) (11)
I, m IS considered as the amplitude of active source current.

Koa and Kig are the proportional and integral gain constants of the DC bus PI voltage controller. In-
phase components of source reference currents are estimated as:

Isad - I*smdua 12)

I sba - I*smdub (13)
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I*scd = I*smduC (14)

TOTAL SOURCE REFERENCE CURRENTS
Total source reference currents are sum of in-phase and quadrature components of the source
reference currents as:

I*sa = I*saq + I*sad (15)
I*sb = I*sbq + I*sbd (16)
I*sc = I*scq + I*scd (17)

PWM CURRENT CONTROLLER

The total reference currents (I'sa,I's I'sc) are compared with the sensed source currents
(Isa,Isb,Isc) The ON/OFF switching patterns of the gate drive signals to the IGBTs are generated
from the PWM current controller. The current errors are computed as:

Isaerr = I*sa —Isa y Isberr = I*sb —Isb y Iscerr = I*sc —Isc (18)

These current error signals are amplified and then compared with the triangular carrier
wave. If the amplified current error corresponding to phase a (Iser) signal is greater than the
triangular wave signal switch S, (lower device) is ON and switch S;(upper device) is OFF, and the
value of switching function SA is set to 0. If the amplified current error signal corresponding to Iseer
IS less than the triangular wave signal switch S; is ON and switch S, is OFF, and the value of Sa is
set to 1. Similar logic applies to other phases.

MODELLING OF THREE-PHASE NON-LINEARLOAD
The mathematical modelling of non-linear loads has beendone into following three categories.

1. THREE-PHASE RECTIFIER WITH RESISTIVE LOAD:A general case of three-phase
uncontrolled diode bridge rectifier with resistive load (R,) is taken as a balanced nonlinear
load in which voltage across the DC load (v.) would be the maximum line voltage of SEIG
(Va, Vb, Ve,-Va,-Vp, and -V.) and rectifier DC load current is obtained as:

Iy =1 =V, / Rgp (19)
Rectifier AC currents are defined in Table 1 and at resistive load Id=Irl, which are considered load
currents of SEIG system.
2. THREE-PHASE RECTIFIER WITH RESISTIVE - CAPACITIVE LOAD

However, practical uncontrolled diode bridge rectifier has notional value source impedance
and DC capacitor is used for filtering of AC. Uncontrolled diode bridge rectifier has two operating
modes i.e. conducting and non-conducting. When the diodes are in conduction, line-line voltage of
ac source is connected to the load and dc side basic equation is given by:

Ve =CRg 1)/ (2Lg) (20)
In the state space derivative form, the above equation can be express as:
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ply =(V, -V, —2Ry 1,)/(2Ly) (21)

The ac load currents in all the three phases (I, Ib and Ic) of ac source are achieved by
using the magnitude of Idand direction (sign) corresponding to conduction pairs of diodes.

3. SINGLE-PHASE RECTIFIER WITH RESISTIVE LOAD

A single-phase uncontrolled diode bridge rectifier with feeding resistive load is taken as
non-linear load. In this case load voltage is the maximum line voltage and rectifier DC current is
defined as: I, =1 =V, /Ry (22)
RESULTS AND DISCUSSION
The SEIG system with CONTROLLER feeding nonlinear balanced/unbalanced loads is simulated
and results are shown in Figs. 5-7.
For the simulation, a 7.5 kW, 415V, 4-pole, 50 Hz. machines has been used as a generator and
parameters of the generator are given in Appendix.

VOLTAGE BUILD-UP AND SWITCH ON THE CONTROLLER

Fig. 5 shows the steady state waveforms under voltage build up and there after switching in
the controller. Response from top respectively relates to phase AC terminal voltages (Vsanc),
Controller currents (lcanc)-
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PERFORMANCE OF SEIG CONTROLLER SYSTEM FEEDING THREE-PHASE NON LINEAR
LOAD

Fig.6 shows the Steady State waveforms of 3-phase generator voltages (Vsanc), three-phase
controller currents (lcanc), amplitude of AC terminal voltage and its reference (Vi/V;), DC bus
voltage and its reference (Vqc/Vacrer). TO generated rated Voltage of 415 V (586 V Peak) at no
load, 47uF capacitor per phase is connected across SEIG. At 2.5 Sec. gate pulses are given to
the IGBTs and control action of current controlled voltage source inverter is activated. Controller
behaves as a source of reactive power and draws active power from the generator to charge its
DC bus capacitor at reference voltage (600 V). There is a small oscillation at switching in

controller but damps out within a few cycles.
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Fig. 6 Waveform of three phase SEIG-Controller with three phase nonlinear load

PERFORMANCE OF SEIG CONTROLLER SYSTEM WITH RESISTIVE LOAD

=]
=

Time (Sec.)

Fig. 7 Waveform of SEIG Controller with three phase resistive load

The simulated waveforms of SEIG Voltages, Controller currents, amplitude of AC terminal
voltage and its reference (V¢/Vs), DC bus voltage and its reference (Vgc/Vacrer)y Generator rotor
speed are illustrated in Fig. 7 for Three-phase SEIG-Controller system.

CONCLUSIONS

This paper has focus on Detail analysis of Constant Voltage and Constant frequency operation of
a Self Excited Induction Generator using Power Balance Theory, which gives constant voltage
also maintain constant frequency. We use a STATCOM base Voltage Controller which provides
the constant voltage and constant frequency feed with different type of loads.

The simulation result obtained on a MATLAB/Simulink, which shows that STATCOM based
Voltage Controller provide better voltage profile. The parameter of 7.5 KW Induction Machine
which works as an Induction Generator feed to the Matlab/Simulink model in order to verify the

performance.
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Abstract

With the advent of newer materials and intricate shapes of components, unconventional
methods of material removal have been developed. Electrical Discharge Machining (EDM) is
one of such processes of material removal. This paper briefly describes the basic features
of EDM, such as, its mechanism of material removal, advantages, disadvantages and
application possibilities.

EDM is now more economical non convectional machining process. It is used widely used
on small scale as well major industries. EDM process is affect by so many process parameter
which are electrical and non electrical. The machining parameters selected as a
variables are discharge current, pulse on- time, pulse off-time, dielectric level and flushing
pressure. The output measurement includes surface roughness.

Keywords: Electrical Discharge Machining.

Introduction

Electrical Discharge Machining (EDM) is an electro- thermal non-traditional machining
process, where electrical energy is used to generate electrical spark and material removal
mainly occurs due to thermal energy of the spark. EDM is mainly used to machine difficult-to-
machine materials and high strength temperature resistant alloys. EDM can be used to machine
difficult geometries in small batches or even on job-shop basis. Work material to be machined
by EDM has to be electrically conductive.

The operating regime and usage environment of machinery components in modern
manufacturing industries are becoming more hostile. The demand for advanced materials with
high strength, high toughness and high hardness is now urgent. Therefore, the new species
of advanced materials have been invented for diverse industrial applications. These advanced
materials ordinarily have excellent mechanical properties to satisfy the requirements of
applications that are commonly used in harsh environments.

Machining newly developed materials with excellent mechanical properties faces critical
problems. Conventional processes for machining advanced materials encounter several
obstacles, so the conventional processes, such as cutting and forming, are becoming
unsatisfactory as they are associated with poor machining efficiency, precision and quality in
current industrial applications. Hence, non-conventional processes, such as water-
jetMachining, laser beam machining, electron-beam machining and electrical-discharge
machining (EDM), provide attractive alternatives for difficult-to-machine materials. Numerous
researchers have thus performed intensive works on the non-conventional processes, so the
machining performance associated with non-conventional processes has been markedly
improved, when the technique is intended for modern manufacturing [1].
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2.1 Principle of EDM

In this process the metal is removing from the work piece due to erosion case by rapidly
recurring spark discharge taking place between the tool and work piece. Show the mechanical
set up and electrical set up and electrical circuit for electro discharge machining. A thin gap
about 0.025mm is maintained between the tool and work piece by a servo system shown in
Figure 2.1. Both tool and work piece are submerged in a dielectric fluid. Kerosene/EDM
oil/deionized water is very common type of liquid dielectric although gaseous dielectrics are also
used in certain cases.

This Figure 1 is shown the electric setup of the Electric discharge machining. The tool is mead
cathode and work piece is anode. When the voltage across the gap becomes sufficiently high it
discharges through the gap in the form of the spark in interval of from 10 of micro seconds. And
positive ions and electrons are accelerated, producing a discharge channel that becomes
conductive. It is just at this point when the spark jumps causing collisions between ions and
electrons and creating a channel of plasma.

A sudden drop of the electric resistance of the previous channel allows that current density
reaches very high values producing an increase of ionization and the creation of a powerful
magnetic field. The moment spark occurs sufficiently pressure developed between work and tool
as a result of which a very high temperature is reached and at such high pressure and
temperature that some metal is melted and eroded. Such localized extreme rise in temperature
leads to material removal. Material removal occurs due to instant vaporization of the material as
well as due to melting [1-2].

A ween
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Figure 1 Set up of Electric Discharge Machining

The molten metal is not removed completely but only partially as the potential difference is
withdrawn as shown in Figure 2, the plasma channel is no longer sustained. As the plasma
channel collapse, it generates pressure or shock waves, which evacuates the molten material
forming a crater of removed material around the site of the spark.
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Figure 2 Working Principle of EDM Process

2.2 Advantages of EDM
(a) Any material that is electrically conductive can be cut using the EDM process.
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(b) Hardened work pieces can be machined eliminating the deformation caused by heat
treatment.

(c) X, Y, and Z axes movements allow for the programming of complex profiles
using simple electrode. (d) Complex dies sections and molds can be produced accurately,
faster, and at lower costs. Due to the modern NC control systems on die sinking machines,
even more complicated work pieces can be machined.

(e) The high degree of automation and the use of tool and work piece changers allow the
machines to work unattended for overnight or during the weekends

() Forces are produced by the EDM-process and that, as already mentioned, flushing and
hydraulic forces may become large for some work piece geometry. The large cutting forces of
the mechanical materials removal processes, however, remain absent.

(9) Thin fragile sections such as webs or fins can be easily machined without deforming the
part.

2.3 Limitation of EDM

(@) The need for electrical conductivity — To be able to create discharges, the work piece has
to be electrically conductive. Isolators, like plastics, glass and most ceramics, cannot be
machined by EDM, although some exception like for example diamond is known. Machining of
partial conductors like Si semi-conductors, partially conductive ceramics and even glass is also
possible.

(b) Predictability of the gap - The dimensions of the gap are not always easily predictable,
especially with intricate

work piece geometry. In these cases, the flushing conditions and the contamination
state of differ from the specified one. In the case of die-sinking EDM, the tool wear also
contributes to a deviation of the desired work piece geometry and it could reduce the
achievable accuracy. Intermediate measuring of the work piece or some preliminary tests can
often solve the problems.

(c) Low material removal rate- The material removal of the EDM-process is rather low, especially
in the case of die- sinking EDM where the total volume of a cavity has to be removed by melting
and evaporating the metal. With wire- EDM only the outline of the desired work piece shape has
to be machined. Due to the low material removal rate, EDM is principally limited to the
production of small series although some specific mass production applications are known.

(d) Optimization of the electrical parameters - The choice of the electrical parameters of the
EDM-process depends largely on the material combination of electrode and work piece and
EDM manufactures only supply these parameters for a limited amount of material combinations.
When machining special alloys, the user has to develop his own technology [3-4].

2.4 Important Parameters of EDM

(a) Spark On-time (pulse time or Ton): The duration of time (us) the current is allowed to flow
per cycle. Material removal is directly proportional to the amount of energy applied during this
on-time. This energy is really controlled by the peak current and the length of the on- time.

(b) Spark Off-time (pause time or Toff): The duration of time (us) between the sparks (that is
to say, on-time). This time allows the molten material to solidify and to be wash out of the arc
gap. This parameter is to affect the speed and the stability of the cut. Thus, if the off-time is too
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short, it will cause sparks to be unstable.

(c) Arc gap (or gap): The Arc gap is distance between the electrode and work piece during the
process of EDM. It may be called as spark gap. Spark gap can be maintained by servo system
(fig 2.2).

(d) Discharge current (current Ip): Current is measured in amp Allowed to per cycle. Discharge
current is directly proportional to the Material removal rate(e) Duty cycle (1): It is a
percentage of the on-time relative to the total cycle time. This parameter is calculated by
dividing the on-time by the total cycle time (on-time pulse off time).

() Voltage (V): It is a potential that can be measure by volt it is also effect to the material
removal rate and allowed to per cycle. Voltage is given by in this experimentis 50 V.
(g) Diameter of electrode (D): It is the electrode of Cu- tube there are two different size of
diameter 4mm and 6mm in this experiment. This tool is used not only as a electrode but also for
internal flushing.

(h) Over cut — It is a clearance per side between the electrode and the workpiece after the
marching operation.

(i) Dielectric level - Dielectric level is measured in mm.

2.4 Application of EDM

1. The EDM process is most widely used by the mould- making tool and die industries, but is
becoming a common method of making prototype and production parts, especially in the
aerospace, automobile and electronics industries in which production quantities are relatively
low.

2. It is used to machine extremely hard materials that are difficult to machine like alloys, tool
steels, tungsten carbides etc.

3. It is used for forging, extrusion, wire drawing, thread cutting.

4. It is used for drilling of curved holes.

5. It is used for internal thread cutting and helical gear cutting.

6. It is used for machining sharp edges and corners that cannot be machined effectively by other
machining processes.

7. Higher Tolerance limits can be obtained in EDM machining. Hence areas that require
higher surface accuracy use the EDM machining process.

8. Ceramic materials that are difficult to machine can be machined by the EDM machining process.
9. Electric Discharge Machining has also made its presence felt in the new fields such as
sports, medical and surgical, instruments, optical, including automotive R&D areas.

10. It is a promising technique to meet increasing demands for smaller components usually highly
complicated, multi- functional parts used in the field of micro-electronics.

3. Literature Survey

Jagadish et al [5] have defined the experimental study multi response parameter
optimization problems of green manufacturing. A combination of gray relational analysis (GRA)
associated with principal component analysis (PCA) method has been developed and has
optimized the process parameters of green electrical discharge machining (EDM). The major
performance characteristics selected are process time, relative tool wear ratio, process energy,
concentration of aerosol, and dielectric consumption. The corresponding machining parameters
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are peak current, pulse duration, dielectric level, and flushing pressure. Initially, Taguchi (L9)
orthogonal array has been used to perform the experimental runs and the optimal process
parameters using the GRA approach. The weighting values corresponding to various
performance characteristics are determined using PCA. Thereafter, analysis of variance
(ANOVA) is applied to determine the relative significant parameter and percentage of
contribution of machining parameters; the peak current is the most influencing parameter
having 52.87 % of contribution followed by flushing pressure, dielectric level, and pulse
duration with

22.00, 21.52, and 3.55 %, respectively. Finally, multiple regression analysis is performed to
determine the relationship between machining parameters and performance characteristics. The
Fuzzy-TOPSIS and VIKOR methodologies have been used to compare the results of the
proposed methodology, and the optimum process parameters obtained are peak -current
(4.5 A), pulse duration (261 us), dielectric level (80 mm), and flushing pressure (0.3 kg/cm2).
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Jagadish et al [6] have defined the experimental study integrated approach of Entropy-—
Technique for Order Preference by Simulation of Ideal Solution (TOPSIS) method for the
determination of the optimal process parameters in green electrical discharge machining. In this
work, initially, an experiment is performed using Taguchi experimental technique. Thereafter,
Entropy-TOPSIS is

used to convert multi response parameters into single response parameter. Finally, the ranking of
the parameter decides the best experimental set up and optimized the input process
parameters. In this research, the weight of the quality characteristics of each of the output
parameters are determined by the entropy method which influences the closeness coefficient
values for finding the optimal experimental set up using TOPSIS method. On the basis of
optimization results it has been found that peak current (4.5 A), pulse duration (261 _s),
dielectric level (80 mm) and flushing pressure (0.3 kg/cm2), which are the best combinations of
this analysis.

Optimization parameters for EDM driling were also developed to summarize the effect of
machining characteristic such as MRR, TWR and SR. The effects of the machining parameters
(MRR, TWR and SR) in EDM on the machining characteristics of SKH 57 high-speed steel were
investigated by Yan-Cherng et.al [7]. Experimental design was used to reduce the total number
of experiments. Parts of the experiment were conducted with the L18 orthogonal array based on
the Taguchi method. Moreover, the signal-to-noise ratios associated with the observed values in
the experiments were determined by ANOVA and F -test. The relationship of MRR and SR with
pulse duration graph in different peak current is as shown in Graph 2.3. During the experiment
MRR increases with peak current MRR initially increased to a peak at around 100 us, and then fell.
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Lee and X.P.Li [8] showed the effect of the machining parameter in EDM of tungsten carbide on
the machining  charatercteristics. The EDM process with tungsten carbide better machining
performances is obtaining generally with the electrode as the cathode and the workpiece is anode.
Tool with negative polarity give the higher material removal rate, lower tool wear and better
surface finish. High open circuit voltage is necessary for tungsten carbide due to its high malting
point and high hardness value and cupper tungsten as the tool electrode material with tool
electrode material with negative polarity. This study confirms that there exists an optimum
condition for precision machining of tungsten carbide although the condition may vary with the
composing of martial, the accuracy of the machine and other other external factor.

Wang and Lin [10] discuss the optimization of W/Cu composite martial are used the Taguchi
method. W/Cu composites are a type of cooling material highly resistant to heat corrosion
produced through powder metallurgy. The Taguchi method and L18 orthogonal array to obtain
the polarity, peak current, pulse duration, duty factor, rotary electrode rotational speed, and
gapload voltage in order to explore the material removal rate, electrode wear rate, and surface
roughness. The influenced of each variable and optimal processing parameter will be obtained

through ANOVA analysis through experimentation to improve the process.

Sohani et al. [11] discussed about sink EDM process effect of tool shape and size factor are to
be considering in process by using RSM process parameters like discharge current, pulse on-
time, pulse off-time, and tool area. The RSM-based mathematical models of MRR and TWR
have been developed using the data obtained through central composite design. The analysis of
variance was applied to verify the lack of fit and adequacy of the developed models. The
investigations revealed that the best tool shape for higher MRR and lower TWR is
circular, followed by triangular, rectangular, and square cross sections. From the parametric
analysis, it is also observed that the interaction effect of discharge current and pulse on-time is
highly significant on MRR and TWR, whereas the main factors such as pulse off-time and tool
area are statistically significant on MRR and TWR.

Balasubramanian et al [12] has work two different materials have been used as work pieces.
These EN8 and D3 steel materials have been machined in an Electrical discharge machine
which has wide application in Industry fields. The important process parameters that have been
selected are peak current, pulse on time, die electric pressure and tool diameter. The outputs
responses are material removal rate (MRR), tool wear rate (TWR) and surface roughness (SR).
The Cast Copper and Sintered Powder Metallurgy Copper (P/M Copper) have been
considered as tool electrodes to machine the fore said work pieces. Response surface
methodology (RSM) has been used to analyze the parameters and analysis of variance
(ANOVA) has been applied to identify the significant process parameters. The influences of
interaction of parameters have also been studied. Scanned electron microscope (SEM)
images have been taken after machining on the work pieces for both electrodes to study
the structure property correlation. The input parameters were optimized in order to obtain
maximum MRR, minimum TWR and minimum SR.

4. Conclusion
A variety of materials can be cut by EDM process. EDM is a safer and more effective tool for
quality cutting. This paper is use to comparative study of EDM with other traditional and non
traditional machining processes. In this paper advantages and disadvantage of EDM meson.
After a comprehensive study of the existing literature, gap has been observed in EDM.
Literature review reveals that the researchers have carried out most of work on EDM. However,
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relatively few researcher studied the effect of discharge current, pulse on-time, pulse off-time,
dielectric level and flushing pressure; all together on surface roughness for machining AISI H13
tool steel.
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ABSTRACT
In the current socio economic condition of the world power production and its method of
production has become the centre of all concerned society and research industry. Producing
power without pollution has become the necessity of the present power and research industry.
Wind turbine has an edge over all the power producing methods but it has a dis- advantage of not
being operational at low wind speed. In this research work a 60 cm blade micro wind turbine has
been developed and tested for its better utility for domestic power production and for lighting
purpose in remote area with low wind speed areas. A NACA — 5516 aero foil section was chosen
for the development of the rotor blade of the wind turbine. Two set of rotor turbine was developed
one with two blade and another with three blade and tested for the various performance aspects
i.e. TS R, cut in speed, efficiency, electrical efficiency and rated power to select a better rotor for
domestic wind turbine.

During the test it was found that the three blade rotor blade is more sensitive to air and its cut in
Air speed 1.7 m/s whereas the cut in speed for the two blade system was found to be 2.5 m/s.

INTRODUCTION

Today in 21st century, energy has become an essential part of modern life. The conventional
fossil fuel sources are depleting at very high rate and cannot fulfil energy requirement for a very
long time. Also fossil fuel based energy sources are costly and pollutes the environment. To
overcome these problems a number of work had been done in the field of renewable energy
sources and a lot of works are in progress. The renewable energy sources which have been
given more importance are solar energy, wind energy and hydro energy. These are the cheapest
and cleanest sources of energy.
The wind energy has become a main energy source in field of renewable energy sources. In
2014, 22% of renewable energy was produced by wind farming. In this work, a research on
optimization of small wind turbine is to be done for domestic energy generation. Particularly
in rural India the domestic turbine or Micro wind turbine can play an important role as it is
cheaper

PROBLEM FORMULATION

Though the power production through wind turbine is very economical in the area where
wind speed is more than 5 m/s. But in the low wind speed areas the domestic wind turbine may
be used to produce small scale electricity to fulfil the personal requirement. The main problem in
these areas to operate is to get rated power at lower wind speed. In the present work it is
proposed to develop two micro wind turbine one with two blade and other with multi blade. The
three blade turbine would generate more torque than two blade turbine and it will rotate at lower
wind speed too can be used to produce power at lower wind speed.
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EXPERIMENTAL SETUP
Different parts were prepared and collected for the preparation of final proposed wind turbine

model. After collecting all these parts, these were assembled to prepare final model. After
assembling all of the parts mentioned above the proposed model looks like.

List of Components

The main components used in this wind turbine are as follows:

S. Name of Components S. No Name of Components
No

1 DC Motor 8 Anemometer

2 Dc Led Bulb 9 Tachometer

3 Blade 10 Multimeter

4 Shaft

5 Ball Bearing

6 Hub

7 Stand

OBSERVATION

The model was assembled and positioned nose to wind. RPM of rotor was noticed and
registered. Here a number of comparative observations of two blade wind turbine and thee blade
wind turbine were taken for different wind speed.

Place of experiment Maharajpur airfield
Date of experiment 10/05/2016
Tower height 25 meter
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Experiments were carried at 25 meter tower height at five different wind speed, observation
obtained from experiments are attached in annexure 1:

Mathematical Calculation

Let,
v;— incident air speed
v, = exit air speed

A= rotor swept area

M = mass of the air striking per sec

=p. Ay
p = density of air
K E of the air :%M ;2

Theoretical power = % pAV3

Maximum Theoretical Power Developed By a Wind Turbine:
Theoretical maximum power = 0.59 %pAVi3

Actual power calculation:

Actual power extracted by the rotor :% p.A.v,. (VF —v2)

Where,
Vg = (Ui + ve)/z

Actual power

Mechanical efficiency =

Theoretical power

=[ ;P Ave @} v ;p.Av]

RESULTS

On conducting several observation certain data was obtained, on conducting mathematical
calculation Some results were obtained, these are listed below in annexure 2.

Variation of exit velocity with wind speed for both wind turbine

Here it is clear that at same wind speed wind turbine with two blade shows more exit velocity than
that of three blade. Here exit velocity is shown with y-axis while wind speed with x-axis.

5
o
 ; ././/‘—_‘
€ 3
=z 2 —@— exit velocity 2 blade
S 1
e 0 —@— exit velocity 3 blade
3

0 1 5 6

2 3 4
wind speed (m/sec)
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Variation of RPM with wind speed for both wind turbine
Here it is clear that at same wind speed, wind turbine with three blade shows more RPM than that
of with two blade. So it is clear that wind turbine with three blade is more sensitive.

250

200 f
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RPM

100 —@— RPM 2 blade

>0 —@— RPM 3 blade

2\wind spee”d (m/sec)4 E 6

Variation of Efficiency with wind speed for both wind turbine

Here it is clear that at same wind speed, wind turbine with three blade shows more efficiency than
that of with two blade. So it is clear that wind turbine with three blade is more efficient.
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CONCLUSION
The detailed experimental study RPM, Mechanical Efficiency and mechanical power for both wind
turbine has been carried out. Start up speed of both wind turbine also examined. The conclusion
obtained is as follows:
1. Wind turbine with three blade gives more RPM than that of with two blade at same wind
speed.
2. Wind turbine with three blade is more efficient.
3. Start up speed of two blade wind turbine is 2.5 m/sec while it is 1.7 m/sec for three blade
system, hence three blade system is more sensitive.
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4.

Three blade system gives more mechanical efficiency and has more mechanical power.

FUTURE SCOPE

The present experimental work has shown many interesting results regarding blade number and
design in aspects of blade sensitiveness and efficiency. On the basis of present results some
recommendation for future work can be given.

1.
2.

Number of blade can be increased for more investigation.

A battery based energy storage system can be applied.

3. As it is light weight, compact, small and cheap, an arrangement can be done for household

lighting purpose.
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1. ABSTRACT

A LARGE PART OF TRANSPORTATION, MOVEMENT ETC DEPENDS ON SI ENGINES. EVEN AGRICULTURE TODAY
IS LARGELY DEPENDENT ON SI ENGINES. HOWEVER IN RECENT PAST WE HAVE WITNESSED A RAPID
INCREASE IN PETROL PRICES. THIS PRICE RISE HAS NOT ONLY AFFECTED COMMUTERS BUT ALSO FARMERS
AND INDUSTRIES. IN THE FUTURE OF AUTOMOBILE BASED ON INTERNAL COMBUSTION ENGINES HAS BEEN
BADLY AFFECTED BY TWO MAJOR PROBLEMS. THAT IS LESS AVAILABILITY OF FUEL AND ENVIRONMENTAL
DEGRADATION. SO IT IS VERY IMPORTANT TO FOUND SOME NEW RENEWABLE NON POLLUTING ALTERNATIVE
FUELS TO ENSURE THE PROPER AND SAFE SURVIVAL OF INTERNAL COMBUSTION ENGINES. IN THIS PAPER
THE INVESTIGATION MAIN PURPOSE IS TO EVALUATE THE PERFORMANCE OF THE ENGINE AND DECREASE
FUEL CONSUMPTION BY USING ALTERNATIVE FUEL ON COMBUSTION IN FOUR STROKE SI ENGINE. THE
PRESENT RESEARCH WORK IS AN ATTEMPT TO INCREASE TO ENVIRONMENTAL PROTECTION AND REDUCE
DEPENDENCY ON PETROLEUM. ETHANOL IS ADDITIVE HAVE BATTER ANTIKNOCK CHARACTERISTIC AND
REDUCE THE CO, HC EMISSION SO REDUCE THE EXHAUST GAS TEMPERATURE. IN PRESENT STUDY WE
EVALUATE THE PERFORMANCE OF FOUR STROKE SINGLE CYLINDER SPARK IGNITION ENGINE WITH RATIO
5%, 10%, 15%, 20%, 25%, 30%, 35%, 40% ETHANOL AND GASOLINE BY VOLUME. THE PERFORMANCE
PARAMETER OF THE FOUR STROKE S| ENGINE ARE DETERMINE AT VARIOUS LOAD AND LOW COMPRESSION
RATIO (2.5), ON DIFFERENT BLENDS OF ETHANOL-GASOLINE.

Key word: Ethanol, alternate fuel, gasoline, Performance

INTRODUCTION

Ethanol, an alcohol, is most often made from corn but can also be made from other biomass
resources. Although ethanol has been in use since the mid-1800s, use and production has varied
greatly over the years. Recently there has been a resurgence of interest in ethanol-based
transportation fuels. This study focuses on explanations for the revival, and on issues associated
with ethanol development. The revival is due, in part, to the need for alternative agricultural
markets due to all time low crop prices, mandates requiring fuel additives and alternative fuel
vehicles purchases, and recent gasoline price hikes. The strength and persistence of ethanol
development is contingent on successfully addressing a number of challenges. Challenges
include increasing ethanol use in current markets and expanding its use in new markets;
increasing production relative to cost; developing the use of feedstock other than corn, and
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optimizing the environmental benefits of ethanol in comparison to the use of petroleum products.
Ethanol is alternative fuels and many research works are carried out on the development of these
fuels.

The oil embargo against the U.S. by Arab countries in1973 created petroleum shortages, resulting
in significant price increases for gasoline and creating long lines at gasoline stations. The gasoline
shortage accelerated concern about U.S. dependency on imported petroleum products, and
created an impetus for energy conservation and the development of alternative fuels. The 1978
Energy Tax Act was passed in response to this crisis. This Act exempted ethanol-blended fuel
(with at least 10% ethanol) from the 44 /gallon Federal excise tax imposed on motor fuels. The Act
also provided a 10% investment tax credit for ethanol production facilities. In 1980, three
additional ethanol related Act's were passed. The Energy Security Act was created to provide the
ethanol industry over $1 billion in loan guarantees. The incentives for increased ethanol
production were created to utilize excess supplies of corn caused by the halting of grain exports
(including corn) to the Soviet Union. The U.S. had ceased exports in response to the invasion of
Afghanistan by the Soviets.

The 1990 Clean Air Act amendments mandated the use of RFG in areas with severe ozone
pollution and Oxy fuels during winter months, and in areas with high carbon monoxide pollution.
Alcohols, such as ethanol, were designated as the fuels to be used in reformulated and
oxygenated gasoline. The 1992 Energy Policy Act mandated the purchase of alternative fuel
vehicles in government and private fleets and established a goal of 30% replacement of petroleum
fuels by 2010. This Act also expanded the E-10 excise tax exemption to include ethanol blends
under 10%. In 1998, through the Transportation Efficiency Act, the 5.44 federal ethanol tax
exemption was extended to 2007.** This same year, Ford manufactured approximately 90,000 E-
85 compatible Ranger pickup trucks and a second public E-85 refueling station was established in
Michigan in downtown Lansing.

The aim of the present study is to evaluation of performance test of different blends of ethanol with
gasoline in a Sl engine. The following are the major objectives to fulfil the aim of present study.
Ethanol has higher octane number, flammability limit, oxygen ratio and is considered to be
renewable fuel. Ethanol has high heat of vaporization which improves brake thermal efficiency,
brake power and reduce specific fuel consumption for particular percentage of ethanol gasoline
blends. One of the objectives is to investigate the performance of Sl engine using different
percentages of ethanol-gasoline blends as fuel on the different percentage of ethanol- gasoline
blending which are EO, E5, E10, E15, E20, E25, E30, E35, and E40. By using ethanol fuel it
reduces the air pollution problem up to some extent and also prevents fossil fuel reserves from
depletion. Most of the emissions from the engines are harmful for environment as well as human
health. Only four most important emissions considered under this study are CO, unburned
hydrocarbon (HC), NOx and COZ2. It has been found that exhaust gas temperature reduce for
particular percentage of blending of ethanol with gasoline. Ethanol is an oxygen enriched chemical
agent; containing 35% oxygen by weight. Here we use different ratio of ethanol and gasoline
blends in the four stroke Sl engine. Ethanol has higher octane number; hence addition of ethanol
in the gasoline increases the octane number of the blends. Higher octane number reduces the
knocking problem in the engine.

A. TEST FUEL

Experiment has been conducted ethanol-gasoline bland such as EO (pure gasoline),
E5(combination of gasoline 95% by volume, ethanol 5% by volume), E10(combination of gasoline
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90% by volume, ethanol 10% by volume), E15(combination of gasoline 85% by volume, ethanol
15% by volume), E20(combination of gasoline 80% by volume, ethanol 20% by volume),
E25(combination of gasoline 75% by volume, ethanol 25% by volume), E30(combination of
gasoline 70% by volume, ethanol 30% by volume), E35(combination of gasoline 65% by volume,
ethanol 35% by volume) and E40(combination of gasoline 60% by volume, ethanol 40% by
volume), is used in the study.

Sr. No. Character Ethanol Petrol
1 Molecular weight 46.07 100-105 avg.
= 0
Composition by W(C)_SZ /0 w(C)=85%
2 mass w(H)=13% w(H)=15%
w(0)=35%
3 Sp. Gravity 0.794 0.7-0.78
4 Density Kg/m3 790 700-780
0
5 Boiling Temp.( C) /8 27-255
0
6 Freezing Point( C) -114 -57
0
/ Ignition Temp ( C) 423 390-420
Theoretical air fuel
8 ratio (Kg/Kg of air) ; 14.7
9 Octane number 100 80-99
10 Cetane number 8 0-10

Table: 1 The physical and chemical property of ethanol and petrol

B. LITERARUTE REVIEW

Tiwari [1] studied experimental determination of suitable ethanol- gasoline blend rate at high
compression ratio for gasoline engine. In this study, ethanol and gasoline blends ware used as
fuel to improve performance in Sl engine. It was determined from the experimental results that the
brake thermal efficiency is increasing for a particular percentage of blending of alcohol. And the
percentage is different for different alcohols. After a particular fixed percentage of blending the
performance of Sl engine decreases. Sarkar at al. [2] investigated the performance and emission
characteristics of S| engine running on different ethanol gasoline blends. The purpose of this
study is to experimentally analyse the performance and the pollutant emissions of a four-stroke Sl
engine operating on ethanol gasoline blends. The performance characteristics are improved but
only to some extent with the use of ethanol or blends of ethanol and gasoline. The power, torque
increases at a certain percentages of ethanol in the blends and BSFC increases with the
increment of the percentage of ethanol in the blend. Yadav [7] investigated the influence of
compression ratio and ethanol-gasoline blending on the performance, emission of four stroke
single cylinder Sl (spark ignition) engine. Pandya at al. [8] study investigates the effect of using
unleaded gasoline and alcohol as additives blends on spark ignition engine (S| engine)
performance. Two strokes, single cylinder Sl engine were used for conducting this study. Kumar
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at al [9] work gasoline is taken as reference which is blended with ethanol. Physical properties
relevant to the fuel were determined for the four blends of gasoline and ethanol. A four cylinder,
four stroke, varying rpm, Petrol engine connected to eddy current type dynamometer was run on
blends containing 5%,10%,15%,20% ethanol and performance characteristics were evaluated. In
this paper it is shown that the higher blends can replace gasoline in a Sl engine, results showed
that there is a reduction in exhaust gases and increase in Mechanical efficiency, Specific Fuel
Consumption and air fuel ratio on blending.

PREPOSED WORK

Under the environmental consideration, using ethanol gasoline blend is better than use of pure
gasoline because of the renewability and less toxicity of ethanol. Several studies on the
performance and emission characteristics of spark ignition engines, fuelled with pure gasoline and
blended with ethanol, have been performed and are reported in the literature. The study reveals
the understanding of the engine performance characteristics and emissions production under
ethanol gasoline blending ratio. In this experiment, we evaluate the performance of four stroke
single cylinder spark ignition engine at low compression ratio (2.5) at the blend of 5%, 10%, 15%,
20%, 25%, 30%, 35% and 40% of ethanol and gasoline by volume. Performance parameters
(brake thermal efficiency, weight of fuel consumed brake power and specific fuel consumption)
were determined at various loads and compression ratio 2.5 on engine with ethanol blended
gasoline. The comparison was made on performance of conventional SI engine with pure gasoline
operation. Pure ethanol and high level blends may need some engine modifications. One of the
purposes of the experiments is to investigate the performance of Sl engine using different
percentages of ethanol-gasoline blends as fuel.

Ethanol blend Calorific Value (MJ/kQg)
Petrol 45
E5 44.25
E10 43.5
E15 42.75
E20 42
E25 41.25
E30 40.5
E35 39.75
E40 39
Ethanol blend Calorific Value (MJ/kQg)
Petrol 45
E5 44.25

Table 2: Calorific values of ethanol and gasoline blends

EQUIPMENTS
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A.ENGINE- As shown in fig. 1 The engine is a “four stroke single cylinder variable compression
ratio petrol engine coupled with eddy current dynamometer”. It is a vertical cylinder and air
cooled spark ignition engine.

Fig. 1 Experimental set-up

Sr. no. Items Specifications
1 Engine Make GREAVES
2 Engine Sr. No. GOH 6898076 SPT
3 Engine Variety Vertical, Single Cylinder
4 Number Of Stroke Four
5 Rated RPM 3000RPM
6 Compression Ratio 2.5:1t010:1
7 Stroke 66.7mm
8 Bore 70mm
9 Specific Fuel Capacity 475 g/kwhr
10 Fuel Tank Capacity 5 litre
11 Starting Hand starting
12 Lubricating Oll SAE 20W40
13 Cooling System Air cooling
14 Rated Power Output 2.5Kw

Table 3: Engine Specifications

B. AIR INTAKE MEASUREMENT
The suction side of engine cylinder is connected to an air tank. The atmospheric air is drawn
into the engine cylinder through the air tank. A manometer is provided to measure the pressure
drop across an orifice provided in the intake pipe of the air tank .This pressure drop across the
orifice is used to calculate the volume of air drawn into the cylinder. (orifice dia 20mm).

C. FUEL MEASUREMENT
The fuel is supplied directly to the engine from the fuel tank through a way manifold and a
burette.
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D. COOLING SYSTEM
Air Cooled Engine.

E. EXHAUST SYSTEM
The exhaust gas is passed through a calorimeter .The exhaust gas temperature at the inlet
and outlet of calorimeter and watercooling temperature at the inlet and outlet of calorimeter are
indicated by respective thermocouples and indicated in the digital temperature indicators.

METHEDOLOGY

Measurement methodology includes the way and approach of taking observation during the
experiment. In any experimental work there should be a proper methodology of experiment for
getting proper data and results. So getting proper results the way of taking observation should be
very accurate and systematically. In the particular experiment setup of four stroke Sl engine
measurement methodology is proceed in this way.

A. Testing and inspection of experiment setup

After settling all the instruments, observation is about to start but before starting any experiment
on the setup it is very necessary to inspect all the places where care should be taken to avoid any
danger during the observation process. The step of inspection of experiment setup is completed
by checking all the important places of experiment setup in a regular time interval during whole
process of taking observation. The way of inspection is described here.

a- Tightening all nuts on foundation structure coupled with engine frame.

b- Checking the level of oil in the tank to maintain proper level of oil on burette.

c- Checking the level of cooling water in water jacket.

d- Checking the leak points of oil in various gate valves where pipes are connected

e- Insure all switches kept off in electrical load panel before starting the engine.

f- Check and control speed of engine by adjusting the fuel supply before taking the observation.

Fig. 2 making ethanol gasoline blend

B. Precautions
1. Do not run engine without lubrication oil (SAE 20W40 Type).
2. Use only petrol as fuel.
3. Keep the trainer on rigid surface & well-ventilated room. Keep the trainer at least 1 meter

away from the nearest wall to allow sufficient air circulation.

4. Run the engine at no load for around 5 minutes. Do not remove the load suddenly. Load
and unload the Engine gradually by adding weights to the weight hanger.

5. Before ending the experiment, bring the engine to the no load condition and then stop the
engine after running for 2-3 minutes.
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6. If you are not using the trainer for long time take following.

7. Drain the fuel tank, burette and all fuel pipes.

8. There must be sufficient oil in the oil box.

9. The rope should be wrapped around the brake drum properly such that it does not slip.

10.Ensure zero reading on weighting balance in no load condition. If not adjust it by screw
provided on weighting balance.

11.Do not start the engine without cooling water supply to the engine and calorimeter.

C. Measurement & Key thermodynamic parameter

Fuel consumption: Experiment starts from first step of measurement of fuel consumption by
filling the fuel in the burette. As the fuel is filled in the burette time is started in the stop watch from
0 to 15 ml fuel consumed in the burette. In this way fuel consumption in terms of ml/sec in noted
from no load to maximum load. Same process is repeated for number of observations taken at
different load condition.

Measurement of speed: Measurement of speed using a shaft encoder with analogue or digital
display is in principle quite simple.

Specific fuel consumption and efficiency:

In engine tests, the fuel consumption is measured as a flow-mass flow per unit time. A more
useful parameter is the specific fuel consumption (SPF) the flue flow rate per unit power output.
Specific fuel consumption is defined as the fuel consumed for one kilowatt power generation in
one hour. Specific fuel consumption is decreases when load is increases. Fuel consumption is
increases with load but brake specific fuel consumption decreases because it is function of fuel
consumption and brake power. It measures how efficiency an engine is using the fuel supplied to
produce work.

D. Experimental Procedure
1. Fill the fuel tank with the fuel.
2. Start the cooling water supply to the engine and the calorimeter.
3. Fill the burette with the fuel.
4. Switch on the control panel.
5. Start the engine with cranking handle provided.
6. Note down the readings in the observation table.
7. Load the engine gradually by providing weights on the loading hanger.
8. Note down the reading, for various load.
RESULT AND DISCUSSION
B.P.
Load | B.P.at | B.P. | B.P. at at B.P.at | B.P.at| B.P.at B.P. at B.P. at
in kg EOQ atE5 | EI10 E15 E20 E25 E30 E35 E40

0.8| 0.258|0.259 | 0.262 | 0.255| 0.253| 0.250 0.246 0.243 0.233
18| 0574 0577| 0.583| 0569 | 0.562 | 0.555 0.547 0.540 0.513
28| 0.880]0.884| 0.895| 0.874| 0.865| 0.852 0.839 0.829 0.755
48| 1453|1463 | 1484 | 1444 | 1.426| 1.406 1.381 1.361 1.274
58] 16821701 | 1.725| 1.667] 1.644| 1.636 1.532 1.505 1.379

Table 4: Break Power in KW at different blend of ethanol with gasoline
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Figure 3: Variation of break power with spring load for different blend of ethanol-gasoline
Figure 3, Depicts the effect of variation of load on brake power for different blends. From the
curve it is observed that the value of the break power is increased as the load increases. It is
observed the BP is increasing from EO to E10, after that as blending ratio increases, decrease in
the brake power. The maximum BP achieved at E10 and minimum BP found out at E40.

Temp. | Temp. | Temp. | Temp. | Temp. | Temp. | Temp.

Load(Kg) | Temp. | Temp. at at at at at at at

atEO | atE5 | E10 E15 E20 E25 E30 E35 E40
0.8 97 93 87 99 101 102 103 104 107
1.8 104 99 93 105 112 115 117 121 124
2.8 115 104 101 113 118 121 125 129 132
4.8 119 117 112 121 123 126 128 131 137
5.8 128 124 119 129 132 135 139 142 145

Table 5: Exhaust gas temperature at outlet of the calorimeter & Different loads of different blending ratio of ethanol-
gasoline.

150
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Variation of exhaust gas temperature with load for different blend of ethanol-gasoline

Figure 4: Variation of exhaust gas temperature with load for different blend of ethanol-gasoline
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Figure 4, Depicts the effect of effect of variation of load on exhaust gas temperature for different
blends. It is observed that the Exhaust gas temperature decreases from EO to E10, after that as
blending ratio increases, increase in the exhaust gas temperature.

CONCLUSION

By conducting the experiment on 4 stroke single cylinder Sl engine in I.C Engine Lab of SRCEM
Banmore, following Conclusions have been drawn:-
e Brake Power increases from blending EO to E10, further increase in blend ratio, the BP
decreases. The maximum BP achieved at E10.
e The exhaust gas temperature decreases from EO to E10, further increase in blend ratio,

increases the exhaust gas temperature. This concluded that the four stroke Sl engine at
E10 gives less exhaust gas temperature in the environment as compared to pure petrol.
Various properties of petrol and ethanol like density, ignition temperature are similar. Also
the two liquids can be mixed easily without any external agent. Ethanol helps in clean and
complete combustion as it provides oxygen during combustion. Ethanol blends help with
higher octane rating and lower exhaust emissions.

From the results, it can be concluded that ethanol blends are quite successful in replacing pure

gasoline in four stroke spark ignition engine. Results clearly show that brake power is increasing

for a particular percentage of blending of alcohol. After a particular fixed percentage of blending

the performance of Sl engine decreases. The blending of ethanol in gasoline provides good

combustion property. If we add alcohols after a particular percentage than it is incapable in proper

combustion of fuel which results in lowering thermal efficiency. Performance of E10 shows better

result within group of various blends of ethanol with gasoline. E10 ethanol blended Gasoline is the

best choice for use in the existing Spark Ignition Engines without any modification to increase

Efficiency.

Various properties of petrol and ethanol like density, ignition temperature are similar. Also the two

liquids can be mixed easily without any external agent. Ethanol helps in clean and complete

combustion as it provides oxygen during combustion. Ethanol blends help with higher octane

rating and lower exhaust emissions.
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ABSTRACT

WPB and JFWPB were thermally degraded in the oxidative medium in a self-designed, laboratory
scale, stainless steel reactor, up to the final temperature of 180°C by keeping the heating rate of
1°C/min. It was reported that obtained liquid yield by JFWPB improved up to 56% than WPB. The
comparatively FTIR analysis evident that randomly generated unsaturated hydrocarbon fragments
were transformed in to the oxygenated products which were identified as phytol, free fatty acids
and silica derivatives by using the GC/MS analysis.

Keywords: Mechanism, oxidative thermal degradation, waste polyethylene, jute fiber

1. INTRODUCTION

Waste to energy (WTE) technology is a promising way to transform the municipal solid waste
(MSW) into the energy resource. According to Plastic Europe Market Research Group, the
reported global production of plastic is 322 million tons in the year 2015 [1] in which only United
States individually contributes 250 million tons of municipal solid waste (MSW) [2] which
generates numerous environmental problems. Pyrolysis is a thermal degradation process of
organic materials which operated at very high temperature in oxygen less environment. On
pyrolysis of plastic by mixing biomass causes the improved in liquid product yield than the plastics
pyrolyzed individually [8]. Co-pyrolysis of plastic waste with different biomass such as karanja &
niger seeds [3], red oak [4], rice husk [5], almond shell [6], oil shell [7], pine cone [8], wood
biomass [9], forestry biomass wastes [10], lignocellulosic materials [11] has been studied widely.
Jute fibers take out from the bark of the Jute plant (Corchorus olitorius). This research work
explains the mechanism of the thermal degradation of the mixture of HDPE, LDPE and Jute fiber
in the oxidative environment at early temperature.

EXPERIMENTAL

1.1. Materials

Waste, useless, broken HDPE (High density polyethylene) buckets and waste LDPE (Low density
polyethylene) shopping carry bags were collected from domestic sources. These waste
polyethylene samples were characterized by CIPET (Central Institute of Plastics Engineering and
Technology) Bhopal India. The Jute fiber was purchased from the local area market.

1.2. Method

The blend of Jute, HDPE, LDPE in 1:3:1 by wt% which designated as JFWPB and the blend of
HDPE and LDPE in of 3:1, by wt% designated as WPB, were thermally degraded up to the final
temperature of 180°C with a heating rate of 1°C/min., in the presence of oxygen as per per
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scheme shown in figure A, in a self-designed, stainless steel, laboratory scale reactor shown in
figure B.

Figure A & B: A: Scheme of oxidative thermal degradation & B: Self-designed, laboratory scale
reactor respectively

2. RESULTS AND DISCUSSION

As per FTIRwes (Fig. C), the characteristic transmittance bands appear at 3072.60 cm™
corresponds to =CH, stretch, the sharp band at 1649.14cm™ corresponds to -C=C- stretch, a
weak band at 1375.25 cm™ corresponds to CH, bend, the two small bands at 1359.82 cm™ and
1328.95 cm™ corresponds to —CH=CH, (in plane) and CH3 bend respectively. The transmittance
band at 972.12 cm™ and 887.26 cm™ corresponds to the —CH=CH, (out of plane). The presence
of these distinguishing sharp bands indicating that Oilwpg consisted of numerous unsaturated
hydrocarbon fragments which produced by the thermal breakdown of polyethylene. In the
FTIR ewes (Fig. C), the transmittance band at 3612.67 cm™ corresponds to the primary alcohol (R-
OH), band at 3348.42 cm™ corresponds to either N-H containing amine or amide. The sharp,
single, small band at 2185.35 cm™ corresponds to the nitrile (-C=N). The band at 1730.15 cm™
corresponds to the carbonyl group (C=0) indicating the presence of an aldehyde or else ketone or
else carboxylic acid or else ester or else amide or else anhydride or else acyl halide. Two close
bands at 908.47 cm™ and 887.26 cm™ corresponds to the mono substituted aromatic compounds.

FLIER wwee H
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E /“// \\\-'\; H /“"/
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Figure C: Comparative FTIR of Oilypg and Oilyryps

The common transmittance bands with reduced intensities were also reported. In FTIRWPB the
band at 3072.60 cm™ with intensity 43.86 corresponds to =CH, bond, in FTIRJFWPB the location
of this band was moved at 3074.53 cm-1 with reduced intensity of 14.39. The band at 1649.14 cm”
! with intensity 42.69 corresponds to C=C, shifted to 1643.35 cm™ and the band intensity reduced
to 14.58, The bands at 1375.25 cm™, 1359.82 cm™, 1328.95 cm™ with the band intensities 18.91,
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36.12, 53.91 corresponds to CH,, -CH=CH,, (in plane), CHz respectively were shifted at 1444.68
cm?, 1435.04 cm™, 1415.75 cm™ with the reduced intensities of 11.55, 12.62, 16.21. The
persistence of these specific bands with the reduced intensity and appearance of some new
characteristic bands clearly indicates that these bands were transformed from unsaturated
hydrocarbons to the alcohols, carbonyls, amines, nitriles, and aromatic compounds in oxidative
atmosphere of the reactor. As per the structure the polyethylene was a high molecular weight
polymeric material which consisted of several repeated monomer units of ethylene (-H,C=CH,-)
and by the thermal treatment, the low molecular weight hydrocarbon fragments such as =C-H,
C=C, =CH,, were produced randomly and recovered as the mixture of hydrocarbon as oily
substance. When WPB heated up to 180.C inside the oxidative atmosphere of reactor there were
negligible degradation takes place because polyethylene effectively degraded between 400 -
500,C [3-11] and b scissoring of polymeric chains not initiated [12], which results into the
negligible degradation of polyethylene and the reported liquid yield was also negligible i.e. < 5%.

¢ I D )

2NNk

Figure D: Mechanism of Oxidative thermal degradation

After that, when JFWPB was thermally degraded, the jute in the reaction mixture was degraded at

100°C (Fig. E).
- i

Figure E: TG and DTG curves of jute fiber, HDPE and LDPE respectively.
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In the oxidative atmosphere of the reactor the chief components of Jute like water molecules
(H20), cellulose ([CsH100s] n), hemicellulose (a complex molecule), lignin ([CoH1002, C1oH1203,
C11H1404]), amino acids (R-CH(NH;)-COOH) etc. were decomposed randomly which
consequences into the generation of free radicals (A®), intermediate species ([A'B7), electrophiles
(A™), nucleophiles (A™) and the rector get fulfilled with these highly energetic reactive species and
these reactive species randomly attacks on the polymeric chains of HDPE and LDPE into the
mixture and causes the random scissoring of these polymeric chains effectively which results, the
early decomposition of polyethylene and generation of unsaturated hydrocarbon fragments at a
comparatively low temperature (180°C). To achieve the saturation and stability, these generated
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reactive chemical species from biomass and polyethylene starts reacting randomly with each
other’'s and unsaturated hydrocarbon fragments (Alkenes) quickly converted into the alcohols (R-
OH), primary amines (R-NH,), carbonyls (RCOOR), and nitriles (RCN) etc., and these instant
synthesized chemical compounds were collected as an improved liquid product yield (Fig. D).

4. CONCLUSION

When WPB and JFWPB thermally degraded in oxidative environment, a clear synergistic effect at
comparatively low temperature was reported and the liquid yield from JFWPB was improved up to
56% than WPB. The synthesis of oxygenated compounds from the unsaturated hydrocarbons
were reported by using FTIR and GC/MS which were identified as phytol, free fatty acids and
silica containing compounds.
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Abstract
Simulation has been widely used for performance prediction and optimum design of refrigeration
systems. A brief review on history of simulation for vapour-compression refrigeration systems is done.
The models for evaporator, condenser, compressor, capillary tube and envelop structure are
summarized. Some developing simulation techniques, including implicit regression and explicit
calculation method for refrigerant thermodynamic properties, model-based intelligent simulation
methodology and graph-theory based simulation method, are presented. Prospective methods for
future simulation of refrigeration systems, such as noise-field simulation, simulation with knowledge
engineering methodology and calculation methods for nano fluid properties are introduced briefly.
Keywords: Refrigeration; Compression system; Survey; Process; Modeling; Simulation.

1. Introduction

The output of refrigeration systems has been increasing rapidly in recent decades and refrigeration
systems become more important for people’s daily lives. For example, room air conditioners used
in China increased by about 15% per year in the past 10 years, and nowadays the use of air
conditioners consumes a lot of electricity, amounting up to 40% of the total electricity consumption
in the summer in some cities likes Shanghai. Therefore, it is important to make the design process
of refrigeration systems more efficient and the product performance better. Computer simulation is
one of the valuable means to accomplish this target.

The following conventional method is still used for designing refrigeration systems: to determine
the required performance object of a product at first, then to estimate the working conditions, and
to calculate the structural parameters at last. This process is very straightforward and quite easy to
be understood. However, the actual performance of the product might obviously deviate from the
required one because there is no accurate model used in the design process.

The computer simulation method has been used for designing refrigeration systems and has
shown its advantages over the conventional one. The process of modifying the parameters and
simulating with modified parameters will be repeated for many times until a set of the most suitable
parameters is obtained. Such a computation process can be implemented by adding some
optimization subprograms or directly operated by users based on their experiences, and can be
used for optimum design of refrigeration systems.

The requirements for simulation at least include: (1) stability, (2) rapidness and (3)
accuracy. These three requirements may conflict with each other, and then a com- promise has to
be made. A lot of techniques to improve the stability, rapidness and accuracy have been
presented, but the effects are still not good enough in many cases and more researches are
necessary.

The present paper will summarize the state of the art of the simulation techniques for vapour-
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compressor motor is used, the time step size must be very small, which will result in very slow
simulation [20]. Therefore, a dynamic model reflecting the dynamic characteristics of all parts of the
compressor might be more accurate than a steady state model but too complicated for simulation
of refrigeration systems.

2.2. Capillary tube model

Experimental and theoretical studies on capillary tube began in the 1940s [20], and a lot of models
and algorithms have been developed to meet different requirements.

2.2.1. Adiabatic and non-adiabatic capillary tube models

Models for adiabatic capillary tubes [26e28] are simpler than those for non-adiabatic ones, and they
have been studied for longer time. These models can be used to describe the refrigerant flow in
insulated capillary tubes as well as in capillary tubes having low heat exchange with their
surroundings. A capillary tube directly exposed to the ambient air, as used in room air conditioners,
can be described by the adiabatic capillary tube model because the airside heat transfer area and
the natural convection heat transfer coefficient are small and the speed of the refrigerant flow
through the capillary tube is high.

2.2.2. Homogeneous-flow and separated-flow distributed parameter models

Most of models for adiabatic and non-adiabatic capillary tubes are distributed parameter models
which can be further divided into homogeneous-flow distributed parameter model and separated-
flow distributed parameter models.

The separated-flow model has fewer assumptions and can reflect the metastable flow of refrigerant
through the capillary tube [12]. The metastable flow described in the separated-flow model has
influence on the refrigerant mass-flow rate prediction. Due to the effect of the metastable flow, the
refrigerant mass-flow rate in capillary is affected not only by the working conditions, but also by the
way reaching this condition.

3. Developing simulation techniques
There are some developing techniques to improve the accuracy and speed of simulation, or to
extend simulation functions.
3.1. Reversible fast calculation method for refrigerant thermodynamic properties
The purpose of developing the reversible fast calculation method for refrigerant thermodynamic
properties is to accelerate the simulation speed and to improve the simulation stability.
3.1.1. Requirements on calculation method for refrigerant thermodynamic properties in system
simulation Refrigeration system simulation has the following requirements on the calculation of
refrigerant thermodynamic properties:
(1) Fast calculation. Since there are numerous calculations of refrigerant thermodynamic properties
in the simulation, the calculation speed of refrigerant thermodynamic properties is a vital factor for
practical simulation, and it influences the component model selection in the entire system
simulation. If the calculation of refrigerant thermodynamic properties is complicated, the models for
the components have to be simplified in order to guarantee the calculation speed of the entire
system simulation, which will decrease the function and accuracy of the system simulation.
(2) High stability. Since there exist numerous times of calls for the calculation of refrigerant
thermodynamic properties, calculation divergence is likely to happen even if divergence probability
is low in a

single calculation, and the requirement on the stability has to
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be extremely strict.

(3) Reversibility. In the simulation of refrigeration and air conditioning systems, many refrigerant

thermodynamic properties need to be converted to each other. Even a very little deviation in a

single conversion process will lead to a large difference in the final calculated results because of

a large number of iterations required.

(4) Continuity and smooth. Only an iteration of continuous functions can provide a convergence

result. As some differential coefficients are used for some kinds of refrigerant thermodynamic

properties, the differential coefficients of those thermodynamic properties should be continuous
too, i.e. the function curve of the refrigerant thermodynamic properties should be smooth.

The EOS (equation of state) method is usually used to predict refrigerant thermodynamic

properties in a wide range with a high accuracy. But the calculation speed and stability are

limited by unavoidable iterations in calculation and so the EOS method is not suitable for
simulation of refrigeration systems.

3.1.2. Some methods to speed up the calculation speed of refrigerant thermodynamic properties
The look-up table method is an easy way to improve the calculation speed of refrigerant
thermodynamic properties. A table that contains the values of different refrigerant
thermodynamic properties should be established in advance for this method. These values are
mostly calculated with EOS. The simulation programs will look-up this table during the simulation
process. If the state point is not included in this table, its property value will be calculated from
those at its neighboring state points in the table with a linear interpolation method.

The explicit polynomial regression method is another simple yet fast calculation method for
refrigerant thermodynamic properties. The stability of this method is also better than EOS while
the accuracy is still satisfied [59]. But this method cannot guarantee the calculation reversibility.
So divergence might happen in simulation unless extremely high regressing accuracy is applied.
3.1.3. Implicit regression and explicit calculation method

The implicit regression and explicit calculation method can ensure the calculation speed,
stability and reversibility of refrigerant thermodynamic properties [62]. With this method, an
implicit polynomial equation is got by regression, and analytical solutions of this equation are
used as the correlations for calculating refrigerant thermodynamic properties. Two analytical
solutions from the same equation are certainly reversible. The highest power in this equation is
not larger than four in order that the equation can be solved analytically. An implicit polynomial
equation for regression can be got from an explicit polynomial equation by converting the
dependent variable of the explicit polynomial equation into an independent variable. As the
implicit polynomial equation contains one more independent variable than the explicit equation, it
can contain more lower-order terms and so has better accuracy.

The implicit regression and explicit calculation method is suitable for both pure refrigerants and
refrigerant mixtures. The deviations from the original property values for regression can be
ignored while the calculation speed can be increased by three orders of magnitude.

3.2. Model-based intelligent simulation methodology to improve the simulation accuracy and
flexibility

Artificial intelligence techniques, such as ANN (artificial neural network), fuzzy theory and expert
system, belong to non-model method. They do not need mathematical models but have high
adaptability. The artificial intelligence technigue was used to predict the performance of
refrigeration and air conditioning appliances. But some unsolvable problems in using such a
method may occur because of the imperfection of the artificial intelligence technique itself and the
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limitation of the user’s understanding.

When the modern artificial intelligence techniques are combined with mathematical models of
refrigeration systems, called as model-based

intelligent simulation [2], the simulation software has certain “intelligence” for simulating the actual
complex objectives and becomes more practical.

For the heat exchanger model, ANN can be used to make up the deviations between the original
model prediction and experimental data [67]. Distributed parameter models are usually used for
highly accurate simulation of heat exchangers. But the simulation of a distributed parameter model
is slow. In order to raise the simulation speed with good accuracy, a simplified model can be used
firstly, and then an ANN

is used to make up the difference between the simplified model and the distributed parameter
model.

For the compressor model, a simple mathematical model containing two empirical parameters of
volumetric efficiency and motor efficiency can be combined with an intelligent module. When we
use the model for performance prediction, the configuration data and the rotation speed of the
compressor are used as inputs of the theoretical model to calculate the theoretical flow rate, and
then the predicting program is used to calculate the volumetric efficiency according to the inputs

shown in Fig.
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indicating the important performance of the system, such as input power to compressor,
condensing pressure, evaporating pressure, condensing heat, cooling capacity, the refrigerant
pressure drop in the evaporator. The simulation result of the characteristic parameters can be
improved by adjusting the empirical parameters in the refrigeration system model, such as the
compressor volumetric efficiency, motor efficiency, heat transfer coefficients and friction coefficient.

Actual flow rate

Condensing
temperature

4. Promising simulation techniques in the future

There are still some simulation technigues which are not well used in the refrigeration field now but
are believed by the present author to have a good prospect in the future.

4.1. Noise-field simulation

Noise is an ever present by-product of most refrigeration appliances and may become a critical
problem when the appliances are used in bedrooms. People always like quiet in sleeping, and
noise might be the most important factor for a customer to choose a room air conditioner for his/her
bed- room. So the noise generated by refrigeration systems and their components has become a
concern of the designer.Efforts with simulation or other methods to decrease the noise of
refrigeration
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systems and their components have been made [74e78]. As a fan is an obvious noise
source, simulation of the aerodynamic noise of fans is necessary [79]. However, the air duct
system of a refrigeration system may contain more components than a single fan. For example,
the air duct system of an air conditioner outdoor unit consists of a fan, a heat exchanger, a
deflecting ring, an air outlet louver, an electric motor supporter, etc. It is better to simulate the
entire air duct system in order to get a better aerodynamic noise decrease for the entire
refrigeration system. With the help of simulation, the influence of the components of the air duct
system on the noise can be analyzed and then these components may be optimized to decrease
the noise of the refrigeration system.

For example, the noise generated by the outdoor unit of a split air conditioner with different outlet
louvers can be predicted in order to optimize the outlet louver. Fig. 7 shows the simulated 1/3
octave sound spectrums for the circular air outlet louver and the square air outlet louver. It can be
noted that the sound pressure levels
are reduced when the circular air outlet louver is used instead of the square air outlet louver,
and the reduction is especially obvious when the frequencies is in between 800 and 2500 Hz.
Therefore, the circular air outlet louver is preferred [78].4.3. Calculation methods for nanofluid
properties
Nanofluid is a new type of heat transfer fluid by suspending nanoparticles in a conventional
liquid, and it can have much higher thermal conductivity than a conventional heat transfer fluid
[83]. Nanoparticles can be added to coolant, lubricant or refrigerant in a refrigeration or air
conditioning system [84], and nanofluid might be used more widely in the future.
As a basis of simulating a refrigeration system with nano- fluid, the calculation method for
nanofluid properties is required. The thermal conductivity, as a basic property of a nanofluid,
has been simulated with different methods. Wang et al. [85] believed that the traditional thermal
conductivity algorithms of solid-liquid phase fluids, such as the Maxwell model and the
Bruggeman model, were imprecise for nanofluids, and they presented a modified Maxwell
model based on the fractal theory. Xuan et al. [86] presented another modified Maxwell model
by considering the Brownian motion. Keblinski et al. [87] believed that the key factors of heat
transfer enhancement of nanofluids were nanoparticles’ dimensional effect, fraction of
nanoparticles and particles aggregation. Ding et al. [88] presented a simulation method, which
can reflect the influence of nanoparticles’ dimensional effect, ratio of nanoparticles and particles’
aggregation. With Ding’'s method, the space structure of a nanoparticle cluster should be
simulated firstly, the thermal conductivity of a nanoparticle cluster is done secondly, the
influence of the adsorption layer on the thermal conductivity of a nanoparticle cluster is
calculated thirdly, and the thermal conductivity of the nanofluid can be predicted finally. Fig. 8
shows the simulated space structure of a nanoparticle cluster which is similar to that of the
electron microscopy photo. Many kinds of nanofluid properties, such as electric conductivity and
viscosity, have not been studied yet. Calculation methods for these properties are needed in
simulation of a refrigeration system with nanofluid, and should be presented in the future.

5. Concluding remarks
Simulation has become a useful method in design of vapour compression refrigeration systems. A
practical simulation method must be stable, rapid and accurate. The requirements on stability,
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rapidness and accuracy may conflict with each other, and then a compromise has to be made
according to the specific simulation objective. For different simulation purpose, the suitable model
and algorithm may be different. For the simulation of a refrigeration system consisting of several
components, the component models should be simpler than that for the simulation of a single
component. The dynamic model of compressor for simulation of refrigeration systems can be
divided into two parts: the steady state part for the mass-flow rate calculation and the dynamic part
for the calculation of heat exchange process. The approximate analytic model for capillary tubes,
and the zone and long-term dynamic model for heat exchangers are recommended for dynamic
simulation of refrigeration systems.

An envelope structure can be considered as a linear system because the property variation can be
ignored in the actual range of refrigeration conditions. It is not the best method to formulate the
heat transfer differential equations and solve them together with the equations for other
components during the entire simulation process. It is recommended to calculate the transfer
behavior of the envelop structure at first, and then to synthesize them with the disturbance
variables to calculate the system dynamic response in the simulation of refrigeration systems. As
there is only one time to solve the differential equations of the envelop structure, the calculation
speed can be enhanced by several orders of magnitude.

The EOS method is an accurate method to calculate refrigerant thermodynamic properties. But it is
not suitable for simulation of refrigeration systems because of its low calculation speed and poor
stability. The implicit regression and explicit calculation method is one of the suitable, fast and
stable methods to calculate refrigerant thermodynamic properties for simulation of refrigeration
systems.

Besides the thermal properties, the noise generated by refrigeration systems and their components
should be a concern of the designer. But the simulation techniques for the noise of refrigeration
system only focus on aerodynamic noise at current stage. There is still a lack of publications on
refrigerant flowing noise simulation, vibration noise simulation and other type of noise simulation for
refrigeration systems. More attentions should be paid on noise simulation techniques.

Techniques to assist engineers to feel easy in developing or operating simulation software and to
well use the simulation results in product development processes are required and will be
developed in the future. Such techniques include: general refrigeration system simulation platform
based on graph theory, model-based intelligent simulation technique, and combination of
knowledge engineering methodology with simulation.

Nanofluid might be used widely in the future. The calculation method for nanofluid only focuses on
the thermal conductivity at present, and should be extended later.
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Abstract

Thermal analysis of electrical and mechanical components is an important criteria for design of
motors and for choosing adequate cooling system to assure their optimum performance and
reliability. Thermalbehavior of IPMSM is depends on motor geometry. Thermal analysis of IPMSM
motor with water cooling jacket is being analysis by using ANSYS. Initially three dimensional solid
model has been created in unigraphic & then finite element analysis is carried out in thermal
steady state thermal workbench of ANSYS. It is important to have an efficient cooling for the
IPMSM to generate high heat dissipations. Temperature, convection, total heat flux, directional
heat flux been analysis in the solid modal of water cooling jacket of IPMSM used in railway
vehicle.The results obtained shows the effectiveness of the designed of the IPMSM to its thermal
behavior.

Keywords: Interior Permanent Magnet Synchronous Motor, IPMSM, Water Cooling Jacket,
Thermal Analysis, ANSYS, Finite Element Analysis.

1. Introduction
Interior permanent synchronous motor produced torgue based on two different mechanisms. The

first is permanent-magnet torque which is generated by the flux linkage between the permanent
magnet motor field and the electro-magnetic field of the stator. IPMSM designs produce a second
force known as reluctance torque. IPMSM machine with distributed windings typically do not
generate a significant amount of heat in the rotor-roughly 90% of the motor losses tend to occur in
the stator, Which can be easily cooled by heat sinking, oil cooling, or water cooling.[13]. Fig 1
shows Interior Permanent Magnet Synchronous Motor (IPMSM).

Permanent Magnet
Windings

Rotor

Fig 1. Interior Permanent Magnet Synchronous Motor (IPMSM)
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The Interior permanent magnet synchronous motor for the railway vehicle is installed on the axles
of the bogie which is located on the lower part of the vehicle. Due to influence of the rail track
environment, there is a large amount of dust blown during vehicle operations. However, the totally
enclosedmotor, which has a problem for cooling, is not asuitable structure for the Interior
Permanent Magnet Synchronous Motor (IPMSM) which has a permanent magnet embedded in
the rotor. Especially, in recent scenario, where the downsizing of the traction motor both in size
and weight is greatly in demand, research on a separatecooling device for the IPMSM is need to
have a competitive edge.

In general, there are three cooling methods for the traction motor: natural air-cooling, forced air-
cooling, and forced coolant cooling [1]. Among these, forced coolant cooling has the best cooling
capacity. The smallest-sized traction motor is able to be designed if forced coolant cooling is
applied to find out IPMSM. Research on the above is essential: a) prediction of heat generated
from inside the IPMSM whichis designed to have high current density, b) design ofcooling channel
and device to efficiently discharge the heatgenerated inside the IPMSM to the outside, and c) a
heatanalysis technique to predict the cooling capacity of thedesigned cooling channel and device

[1].

To calculate the thermal behavior of the machine ANSYS Fluent is used. This is a highly
sophisticated finite element modeling and analyzing tool. It can be used to analyze complex
problems in fluid and thermal processes.[12]

Thermal management of the IPSMS is important because the electrical insulation has a
temperature limits , and cooling system affects its performance [11].Therefore, in this paper, the
water coolingmethod among the forced coolant cooling methods is considered to be applied to the
IPMSM. Three dimensional solid modal has been created in unigraphic& then finite element
analysis is carried out in thermal steady state thermal workbench of ANSYS.Then, based on the
results obtained from thermal property analysis, design has been introduced.

2. METHODOLOGY
For FE analysis of IPMSM, firstly three dimensional solid modal of IPMSM is being/created, with

the help of unigraphic. Solid modal of IPMSM is designed by using following dimensions — case
size is 250 mm (outer diameter) and 200 mm (inner diameter), a pipe diameter is 10 mm is used
with no. of turns 8 present in the solid modal case. Radius of pipe is taken 112.5 mm with & pitch
20 mm.Dimensions solid modal of IPMSM case is created then the armature of IPMSM is made
by using diameter 200 mm the both case and armature IPMSM copper material in used to make
pipe and cast iron material in used to make frame of model. Once solid model has been create the
model in export ANSYS for FE analysis.
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Fig. 2 Solid models of Interior Permanent Magnet Synchronous Motor

After creating a solid model of IPMSM, finite element analysis is done in ANSYS for FE analysis
mesh is generated for IPMSM solid model. Thermal steady state on engineering data such as
thermal properties of cast iron, there meshing is generated. The following table 1 shows the
various specifications used for analysis of IPMSM Water cooling jacket.

Contents Model Unit
Pipe material Copper -
Frame material Cast iron -
Total channel length 8 m
Pipe diameter 10 mm
Inlet water temp. 20 °C
Surrounding temp. of pipe 70 °C

Table 1. Main specifications of Water-cooling Jacket

2.1 Description of solid modal with meshing
The three dimensional finite element solid model of IPMSM consist of 164623 total numbers of

nodes and 103532 numbers of elements while applying tetrahedron meshing techniques.
Properties of modal volume 5.6611e-003 m? and mass 44.44 kg of solid model used to create
meshing ANSYS.Meshing on solid model is shown in fig 3.

x

Fig. 3 Meshing Geometry of Solid Model of IPMSM Fig. 4 Boundary Conditions Applied on
IPMSM Model
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3. Boundary conditions

For a simple thermal analysis, homogeneous material (copper), IPMSM model is solid and
inflexible. The three dimensional finite element model of IPMSM imported in ANSYS. After
applying meshing boundary conditions were applied along with assumptions.

The following assumptions are made to simplify the numerical simulation:

* The ambient temperature is constant

* The heat losses are considered to be homogenously distributed

*» There is no influence of temperature rise on the thermal property of materials

* The insulation material is evenly distributed and the impregnation is good.

The surrounding temperature 20°C, convection temperature is 27°C and heat flow temperature is
70°C is applied as boundary conditions of solid model of IPMSM is shown fig. 4For the flow outlet
the standard pressure outlet conditions were used.

4. Results and discussion
All the temperature described results in a heating which must be evacuated. Certain materials

such as isolating and copper are sensitive to heat. It is thus necessary to transfer this heat
towards a cooling system. The three dimensional solid model of IPMSM generatedin ANSYS
workbench provide a very fine, good, and fast meshing of geometry representation of IPMSM with
accuracy. This result depends on the accuracy of FE analysis solid model of IPMSM with
reference to real conditions. This study investigates temperature distribution, total heat flux,
directional heat flux, and convection during steady state conditions. Results shows that minimum
temperature 19.999 and maximum 22.597°C, heat flux generates minimum 4.1779 w/m2 and
maximum 4816.9 w/m2, directional heat flux minimum -4020.3 w/m2 and maximum 4151.8 w/m2
generated at IPMSM modal. From the results it is clear that the water cooling is also the better
solution to cooling the IPMSM. All of these shows onFig.5 shows results of modal all conditions fig
(@), (b), (c). This modal is useful for mechanical operations.
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(c) Directional heat flux
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Fig.5 Shows Results of Modal All Conditions
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ABSTRACT

Differently abled people are no different from normal people in using technology, if they are also
considered as the end users. Not all humans are born same. Neither do they have the capability
to do everything by their own. In the present scenario, there is a lot of distinction shown between
normal and differently abled people. There are a lot of practices that are being followed to make
everything possible, to be Universal. Providing a Barrier free built environment is taken as a major
consideration these days. However, technology should act as an advantage for differently abled
people by helping them mobilize things on their own. Using the present day technology, one
should always see to provide maximum benefits to the differently abled people that may not be
possible without these inventions. One needs to think under the same criteria of how well and
equally the differently abled people are being treated in the society by considering them as well,
as the users of the innovations and technologies. This paper looks into understanding the need for
Technological advancements that can benefit the differently abled people not only in assisting
themselves, but also in accessing everything possible. This paper illustrates the significance of
giving consideration to differently abled people while developing a new technology that would
allow them to ultimately live a better life.

Keywords: Technology, Differently abled, Way finding, Universal, Assistive technology, Adaptive
technology, Impairments.

1. INTRODUCTION
Technological advancements have made lives easier and it would be a never ending process.
One would even totally rely on technology in the near future. In this case it can benefit the
differently abled user group in a much better way. Technology can help all kinds of user group
irrespective of their ambulatory conditions or any other impairment. Normal people would just use
it. Whereas, differently abled people will gain something out of it. “The use of the term universal is
unfortunate in that “Nothing can be truly universal; there will always be people who cannot use an
item no matter how thoughtfully it is designed. ““Ron Mace .In contradiction to the above
statement by Ron Mace who coined the term Universal Design, his enormous efforts in designing
products and the spaces to be aesthetic, as well as usable to all types of user group regardless of
their ability or status in life, marks as an example, in developing technology with the same
criteria.®

2. VARIOUS TECHNOLOGIES FOR DISABLED GROUPS

C. 2.1 Braille e -book reader
Well, everyone knows how important Internet can become and of course e-books and e-
documents. So, how can blind people benefit from internet. How can they use internet efficiently.
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The amazing Bralille e- reader a Kindle style e- reader, makes blind and partially sighted people to
read easily. Its alphabets enable them to read by tracing lines of raised bumps with the help of
their fingers. It also helps in understanding graphics, figures and even graphs.

/’,_
| g

~——

)
D. 2.2 Dot
Dot is wearable smart watch that works for blind people and helps them to access tweets,
messages anytime and anywhere right from their smart phone. The device connects with any
smart phone via Bluetooth and translates the text on its screen. The smart phone features alarm,
notifications, touch sensor, Bluetooth 4.1 and Gyroscope.

dot :: "
E. 2.3 Finger Reader |

Finger Reader is a wearable tool that helps in reading. The device helps visually impaired people
to read any printed book or anything on any electronic device. Finger Reader includes a small
camera that scans the text and provides real-time audio feedback of the detected words.

=

2.5 The Light Stick

The light stick is used for obstacle sensing and alerting. The detachable hand grip can convert
the text messages to audio and that can be transmitted to the Bluetooth connected earpiece
worn by the user. An emergency switch is located on the stick that can help in extreme situations.

2.6 Hearing loop aid

Amplified sound travels through the loop and creates an electromagnetic field that is picked up
directly by a hearing loop receiver or a telecoil, a miniature wireless receiver that is built into many
hearing aids. To receive the signal, a listener must be wearing the receiver and be within or near
the loop. As the sound is taken up directly by the receiver, the sound is much clearer, without as
much of the competing background noise associated with many listening spaces. Some loop
systems are portable, making it accessible for people with hearing loss to improve their hearing
environments, as required, as they proceed with their daily agenda’s. A hearing loop can also be
connected to a public service system, a television, or any other audio source that produces sound.
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Hearing aids with embedded systems of telecoils or portable loop receivers are also available that
gives a choice of selection for the users.

T
R;

3. CONCLUSION

Disability is a phase in everyone’s life which can be a parent with a pram, a person with an injured
leg, a child in his infant age, the elderly people or any disability by birth. Treating the problems of
all and giving solutions to it in the form of technlogical innovations, it would tend to provide a
platform for the disabled to feel normal. This particular aspect has to be ensured to make anything
Universal. Developing technology that can help the people with disabilities means giving them a
new life or a better life which they once lived.
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Abstract

Fractal compression is a loss compression method for digital images, based on fractals. The
method is best suited for textures and natural images, relying on the fact that parts of an image
often resemble other parts of the same image. Fractal Image Compression (FIC) techniques take
more time to perform processes are encoding and global search. Many different researchers and
companies are trying to develop a new algorithm to reach shorter encoding time and smaller files.
But there are still some problems with fractal compression. Fractal image compression is
promising both theoretically and practically. The encoding speed of the traditional full search
method is a key factor rendering the fractal image compression unsuitable for real-time
application. The primary objective of this paper is to investigate the comprehensive coverage of
the principles and techniques of fractal image compression. The experimental result shows that
the application of the designed hybrid image compression method can increase the signal-to-
noise ratio of an image while the high compression ratio of the image is guaranteed.

Keywords- Contractive transform, domain classification and feature vector, Partial discharge
image, pattern recognition, fractal image compression.

1. Introduction

Though there are many kinds of image encoding method, the characteristics of compression
effect the compression ratio and the time duration of encoding and decoding of traditional
encoding method, M. Barnsley introduced the fundamental principle of fractal image compression
in 1988 [2]. Fractal theories are totally different from the others. Fractal image compression is also
called as fractal image encoding because compressed image is represented by contractive
transforms and mathematical functions required for reconstruction of original image, instead of
any data in pixel form. Contractive transform ensures that, the distance between any two points on
transformed image will be less then the distance of same points on the original image [2]. These
transforms are composed of the union of a number of affine mappings on the entire image, known
as iterated function system (IFS) [1], [2]. Barsnley has derived a special form of the Contractive
Mapping Transform (CMT) applied to IFS’s called the College Theorem [1, 2]. The usual approach
of fractal image compression is based on the college theorem, which provides distance between
the image to be encoded and the fixed point of a transform, in terms of the distance between the
transformed image and

the image itself. This distance is known as college error and it should be as small as possible.
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A.E. Jacquin gave first publication on Fractal image compression with partitioned IFS (PIFS) in
1990 [1], [4], [5]. In Jacquin’s method the image is partitioned in sub images called as ‘Range
blocks’ and PIFS are applied on sub-images, rather than the entire image. Locating the range
blocks on their respective position in image itself forms the entire image. Temporary images used
to form range blocks are known as domain blocks. The overall process of fractal image encoding
includes four levels of decision-making. A wide variety of methods have been suggested for every
level. For a given degree of image compression we get moderately better signal to noise ratios to
get good image quality in retrieved image. Medical Image compression using fractal concept
would tend to arrive at higher compression rates and fractal zooming further allows us to increase
the size of the image however the loss of information in fractal compression is unacceptable in
medical imaging. Lengthy encoding process is another drawback of fractal compression as it
leads to increase in computational encoding complexity. This paper addresses to above
mentioned issues of fractal image compression. This paper is organized as follows. Section 2
briefs about the standard Fractal image compression method. Section 3 explains the proposed
Fractal coding algorithm-l and proposed Fast Fractal coding algorithm-Il based on neural based
Machine learning. Section 4 deals with results and discussions. Section 5 derives Conclusion
followed by acknowledgements and References

2. Standard Fractal Image Compression Method

A two dimensional image is represented mathematically as z= f(x, y) where f(x, y) represents the
gray level with 0 being black and 1 being white at the point (x,y) in an image. | denote the close
Interval [0 1] .On applying transformation ‘W’, on to the image ‘f, we get a transformed Image
W(f).W always moves points closer together as it is contractive. Affine transformations are
combinations of rotations, scaling and translations of the coordinate axes in n-dimensional space
which always map squares to parallelograms. The general form of affine transformation is given

by

wGHe ABHHEIE

If the translations (e & f), scaling factors(r & s) and rotations (8 & @) are known in advance, then
the coefficients may be calculated. The transformation found suitable for encoding gray scale
images thought of as a three dimensional image with coordinates as x & y and intensity as z is
given in equation 2 where si controls the contrast and oi controls the brightness of transformation.

Xy [ai bi O xy [ei
wi !‘l]— el di O "}']+ i
Z4 L0 0 siltzd loi

An image is encoded as the attractor of an iterated function system in fractal compression. The
observation “Natural images are partially self transformable” forms the basis for image encoding.
They possess ,affine redundancy" in the aspect that a block in the image (called range) can be
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derived from another block of the same image (called domain) by some affine transformation. On
encoding, the image is represented as the union of best-fitting affine transformation and the
equivalent image domain blocks for all segments satisfying of the image support. In every fractal
encoding method, the encoding process begins with division of the image into a set of non-
overlapping segments(range blocks), followed by the search for an image block (domain block)
with different resolutions that gives the best affine mapping to the range segment for each range
block. Compression is accomplished by encoding the domain and the affine transformation for
each range block [9].

3. Image Quality Assessment

Image Quality Assessment in Image Processing plays an important role, as image processing
algorithms and systems design benchmarks to help assess the best or the quality of the results. At
present more commonly used by the image quality index for the assessment of Mean Square
Error (MSE) and the Peak Signal to Noise Ratio (PSNR), respectively, are defined as follows:

N
. 1 4
MSE = TZL (2 — )

el

Ll
PENRE =10 % log——
TMSE (4)

where N is the size of image, xi and yi are the gray level of pixel of original image and test image
However, these common approach, focused on the image gray value of the mathematical model
to quantify the numerical standards, although with an objective assessment, but not all of the
assessment results can meet the human visual judgement. By Figure 1 can be found in the Test
Signal 1, Test Signal 2 and Original Signal Error Signal of the MSE results are the same, but the
human visual judgement can be found Test Signal 1 is closer to Original Signal.
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Figure 1. MSE distortion of the signal different

A. Full Search Fractal Image Compression
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Fractals are mathematical sets that exhibit self-similarity under all scales of magnification. In
fractal image coding an arbitrary image is encoded into a set of equations. These equations are
usually affine transformations that transform a sub-image, called a domain block u, into another
sub-image, called a range block v. In addition, to be calculated MSE given range block v, to find a
domain block u, p and g to make d = kp ¢ u + g j vk minimum, p and q is define as follows:
WED DT TUED Drir 119 Dpirig)
N ::-c',‘:_‘_n ui _‘:;Lu:]

s

i=i

p=

~(5)

An image is divided into non-overlapping range blocks, and a search for a best matching domain
block is performed for each range block. Domain blocks are usually larger than range blocks, and
are similar to one another under that affine transformation.
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Figure 2. Fractal Image Encoding
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Figure 3. Fractal Image Decoding
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Figure 4. The World flow of Edge Oriented Classification

4. Conclusion

In this paper, the Structure Similarity and block property classifier employed for the fractal image
compression is investigated. Experimental results show that the visual effect is better and the
encoding speed is 10 times faster than that of the full search Some decoded PD images may not
achieve the requirement for recognition even though the compression error is controlled to be
small. Considering feature errors and visual qualities of decoded images
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Abstract

Image segmentation refers to the process of partitioning an image into mutually exclusive regions.
It can be considered the most essential and crucial process to facilitate the delineation,
characterization and visualization of regions of interest in any medical image. Despite intensive
research, segmentation remains a challenge due to the content of various images, cluttered
objects, occlusion, image noise, non-object texture and other factors. There are many algorithms
and techniques available for image segmentation but still there needs to develop an efficient, fast
technique of medical image segmentation. Previous methods of Brain tumor segmentation has
some limitations line the method was a quite complex as it takes more time consuming, area
calculated was not that accurate, the final cluster does not clearly define the exact position, shape,
size of tumor. These all points has been covered in this proposed method and the improved and
bit accurate result has shown. In the proposed work the Fuzzy C Mean technique has been
modified named as modified fuzzy ¢ mean (MFCM). Morphological operations along with FCM are
used to improve the accuracy of the tumor area detection. The accurate position, shape, size and
stage of the brain tumor can be achieved by this method. Time complexity has been removed as
iterations takes lesser time, exact position and area of tumor can be achieved. Also it shoes
shows better result as compare to other previous method in terms various parameters like SSIM,
PSNR, MSE.

Keywords; SSIM, MSE, MFCM, FCM, Clustering and brain tumor

1. Introduction

The body consists of billion live cells. Normal body cells grow, divide to make new cells, and die in
an orderly manner. During the early years of the life of a person when they are growing, normal
cells divide faster. Once a person becomes an adult, most cells divide only to replace worn,
damaged or dying cells.

Cancer begins when cells in a part of the body begin to grow out of control. There are many types
of cancer, but they all start because of the growth of abnormal cells out of control. The growth of
cancer cells is different from the normal cell growth. Instead of dying, cancer cells continue to
grow and form new cancer cells. In most cases, cancer cells form a tumor. Cancer cells can also
turn into (invade other tissues), something that normal cells cannot do. Being able to grow out of
control and invade other tissues are what makes a cell a cancerous cell.
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The word tumor is synonymous with a neoplasm word that is created by an abnormal growth of
tumor cells is something totally different from cancer.

Fig. 1. Brain Tumor [14]

Normally, brain anatomy can be accessed by MRI or CT. In that the digitized MRI image is taken
for the whole process. MRI is more comfortable than the scanner for diagnosis. It not affect the
human body. Because it does not use radiation. It is based on radio waves and magnetic fields.
There are various types of algorithms have been developed for the detection of brain tumors. But
they may have some drawback in the detection and extraction.

Literature Review

In this research work the implementation of Simple Algorithm for detection of range and shape of
tumor in brain MR images. Tumor is an uncontrolled growth of tissues in any part of the body.
Tumors are of different types and they have different Characteristics and different treatment. As it
is known, tumor is inherently serious and life-threatening because of its character in the limited
space of the intracranial cavity (space formed inside the skull).

Random Walker

L. Grady [11] proposed random walker which is seeded segmentation method. The image is
represented by a weighted graph. For each pixel, the probability is calculated for the chance of a
random walker from the pixel to reach seeded pixels. The weights of the graph edges are often
calculated from the differences of gray levels, and the final segmentation is obtained by labeling
the pixel after which the seed point earned the highest probability for the random walker.

Random walker does not work very well for the case of liver tumor with ordinary Gaussian filtering.
The limits were too low to be segmented correctly. When filtering the image with an anisotropic
diffusion filter (a filter that reduces image noise without destroying the strong image borders), the
result could be somewhat improved, and the method did find some of the tumor, but a leak easily.

Super Paramagnetic Clustering

Marcelo Blatt [9] proposed a method of super paramagnetic cluster based on the Potts model,
which describes the behavior of a system of ferromagnetic grains. The segmentation label is
reflected by the grain orientation and the segmentation is obtained when the equation reached
steady state. This is a fully automatic method where the initial state of "grains" are randomly
selected and then evolved with an energy function that takes gray scale values of the image into
account. The reason for implementing in this study was due to the speed of the algorithm. When
implemented on the GPU of the method has been able to operate in real time, processing of an
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image of 256x320 pixels at a speed of 30 Hz field. Unfortunately, the results of the two test
images and real images were poor. The algorithm could not seem to handle the high noise level
and low limits of CT-images. Even on the test image, which is simpler than the actual image, we
can see clearly that the image was more segmented.

Region Growing

Qi et al. [12] proposed region growing which a basic segmentation method is belonging to the third
category of method, where the user mark seed points for the foreground and background. Marked
the first plane functions as an initial segmented region which is developed by morphological
dilation if the neighborhood fills a kind of similarity criteria. Expansion continues until no more
neighboring pixel fulfill the criteria and can be added to the area or until the maximum number of
iterations is reached. The similarity criteria used in this thesis is based on a Bayesian system of
rules. In this method, we get a fast, probability based, which could be interesting for viewing and
uncertainty for interactivity.

Proposed Methodology

This method however finds local optimum and run over multiple times to find correct output. The
input arguments of this function fuzzy C means is the data set and number of clusters (first cluster
belongs to tumor part and second cluster belongs to non-tumorous part) and the output is final
matrix cluster centers and intermediate values of objective functions during iterations.
Mathematical representation

Fuzzy C-means (FCM) is the clustering algorithm which allows one piece of data may be member
of more than one clusters. It is based on reducing the following function:

N C
Y, = Z M [IX; — G I? 4.1
i=1 j=1

i
Where

m-  Any real number greater than 1,

Mij- Degree of membership of X; in the cluster j,
x-  Data measured in d-dimensional,

Rj - D-dimension center of the cluster,

The update of membership Mij and the cluster centers R,
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Mij - 7 4‘2
ZC (”Xi - Ci”>m_1
K=1\IX; = Gill
N
_ 2i=1 Xi.Mirjn
Ri= S8 mm 4.3
i=1 Mij

The above process ends when,
max;; {|M{ - M|} < 5 4.4
Where
0= termination value or constant between 0 and 1,
K= no of iteration steps.

Various steps of proposed algorithm are as following

Step-1: Select an input image:
This step includes the selection of input image. These images are MRI and CT scan
images in JPEG or JPG format. Select any one of these MRI or CT scan images.

Step-2: Take Discrete Wavelet Transform of selected Image:

When discrete wavelet transform is taken, it divide the image into different frequency sub-bands
named as LL, LH, HL and HH. Out of the four resultant frequency sub-bands images comes from
Discrete Wavelet Transform, the image with high intensity is taken to further proceed.

Step-3: De-noising of Image:
De-noising of image is done with the help of median filter. Median filter remove the salt and
pepper noise present in the image and the resultant image is how noise free and clearer.

Step-4: Take inverse wavelet transform

Inverse Wavelet Transform is taken of resultant de-noised image. By taking inverse wavelet
transform all four frequency sub-band images (including the de-noised high intensity image) are
interpolated and form a de-noised image.

Step-5: Apply fuzzy C-means algorithm

For the improvement of fuzzy ¢ mean algorithm reduced the number of cluster of the fuzzy
algorithm. In general calculate the 5 cluster here in the proposed method calculate the less
number of cluster that is four. In the above part of the proposed method shows the fuzzy ¢ means
algorithm flow chart and detailed description. The resultant image of discrete wavelet transform is
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further proceed by applying fuzzy C-means algorithm. This algorithm is proceed as follows:
Fuzzy C-means algorithm includes segmentation of the image into four clusters because the
cluster number is in which the cluster is to be divided is fixed with K=4

The Cluster center is calculated by using following equation:

_ Zi:c(i)=k Xj

M
Nk

Jk=1,......4

Where, M= mean
K= number of clusters
Modified

Step-6: Feature extraction
Feature extraction is done by using thresholding method:
1" if f(n) >= 200
gy = | + 11
0 iff(n) < 200

Where, f(n)= image

In this thresholding algorithm the pixels with value greater than or equal to 200 is to be considered
as the pixels of object and thresholding method make these pixels more bright. Pixels with value
less than 200 are made darker by thresholding method. The resultant image shows the object i.e.
the tumor portion clearly.

Step-7: Morphological operation

Morphological operation on the resultant image is applied by canny edge detection method. The
canny edge detection method shows the exact area or outline of the tumor. The canny edge
detection method converts the image into binary form and verifies the actual tumor portion of
output image of thresholding.

There are different type of morphological operation perform to improve the result of proposed
method. For analyzed the extra part of the output of modified fuzzy ¢ means using the edge
detection. After the edge diction calculate the graded index of image further it convert into the
binary image and apply the still function for smoothing the border. Also apply the graded index of
binary image and filling the internal part of tumor by using imfill function. There are some major
morphological operation operate in the proposed method.

Step-8: Area calculation:
The resultant have sharper tumor portion. For area calculation first the number of white or bright
pixel of image is calculated which are tumor pixels:

ICET?S 2017 School of Research & Technology 78



Research Journal of Science, Engineering and Management
ISSN No0.2278-8050 Vol 6, Issue 1, Jan-Mar 2017

255 255

No. of white pixel, P = Z z [£(1)] 4.9
W=0H=0

Where, P= number of white pixels

Now the area of this tumor with the help of humber of white pixels is calculated by following
equation:

size of tumor, S = [P * 0.264]mm? 4.10

Step- 9: Calculate the other Performance parameters:

After the calculating area calculate the other result parameters like peak signal to noise ratio
(PSNR), mean square error (MSE), structural similarity index measurement (SSIM) and timing
calculations of proposed method with compare to k-means algorithm and fuzzy C means (FCM)
algorithm.

Simulation and Result

The proposed method is designed into the MATLAB environment. For the implementation of
proposed work used the MATLAB R2013a version.

The proposed algorithm for MRI image brain tumor detection using modified fuzzy c-mean with
morphological operation (MFCMMO). The proposed algorithm is simulated in the MATLAB R
2013a programming language. For perform the operation using the dual core laptop with 1GB
RAM.

Simulated outcome of proposed method

For the simulation of proposed work use the standard data set that is taken by DICOM data set.
DICOM provide different data set for medical as well as other image data set. The proposed work
is focused on the tumor images. There are different tumor image are available in which perform
the proposed method on different image and compare the outcome with 3 images all three images
are shown in base paper also.

Data set Image

The tumor data set images are shown in below. There are three different tumor images are shown
in below in fig 2(a), 2(b) and 2(c). These are three images used to calculate the outcome of
proposed phenomena.

2 (a) Data set image a, 2 (b) Data set image b, 2 (C) Data set Image c

Fig 2 The DICOM tumor data set
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Result of Tumor data set

The result of the proposed method with other method is shown in below. In this section
shows the result of the three different methods. The three different methods are k-Means
algorithm, fuzzy C—Mean algorithm and final one proposed modified fuzzy C means algorithm with
morphological operations.

When Data set image a is taken into concern

So discernible K — means clustering result in below figure 3 (a). This figure shows the result
of the K-means algorithm and its five crusted output. On the basic of visual output clearly see that
cluster 4 shows the good result. Cluster four shows the detected tumor.

Figure 3 (b) shows the output of the selected tumor that is given by clustered output. Also
shows the edges of the tumor part. When detect the edges of the tumor also shows the extra part
that is not include in the tumor. So clearly see that if calculate the area to the tumor, shows not an
accurate result due to the extra part it cover. So figure 3 (c) shows the extra part detected along
with the tumor which is undesired.

1st Cluster 2nd Cluster

4th Cluster

5th Cluster

Fig 3 (a) Shows the result of the K-Mean cluster based Tumor detection

The above figure shows the outputs of K — Mean the cluster of the tumor data. There are five
clusters generated in K means output. In which select the best segmented output that is cluster
number 4. The fourth cluster is most subtle rather than others.
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The above figure 3 (b) shows the selected outcome of the cluster output data.

= ot part
detected
@i by the

Fig 3 (c) Shows the output of the tumor with edge detection of tumor area
After the select of the cluster also detect the edges of the selected cluster. The edges of the
cluster shows the accurate area of the tumor image. It contain some extra part that is not shown in
normal form. That’'s why also calculate the edges of the tumor.

In next part of the result check the outcome of the fuzzy C means algorithm that is shown in below
figure 4.

1st Cluster 2nd Cluster

Ath Cluster

Fig 4 (a) Shows the output of the Fuzzy C-Means
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Fig 4 (b) Shows the selected cluster of the output

Extra
part
detecte
d by the

Fig 4(c) the clustered output Fuzzy C mean algorithm and edges of the Fuzzy C Means

Second discernible Fuzzy C— Means clustering result in above figure 4 (a). This figure
shows the result of the C-means algorithm and its five crusted output. On the basic of visual
output clearly see that cluster number three shows the good result. Cluster three shows the
detected tumor.

Figure 4(b) shows the output of the selected tumor that is given by clustered output. Also
shows the edges of the tumor part. When detect the edges of the tumor also shows the extra part
that is not include in the tumor. So clearly see that if calculate the area to the tumor, shows not an
accurate result due to the extra part it cover. So figure 4 (c) shows the two result first one is the
edge of the tumor and second one selected cluster. Fuzzy C means algorithm shows more
undesired part covered as compared to K Mean algorithm. It means that fuzzy C means contain
more error of area calculation as compare to k-means algorithms.

Third discernible Modified Fuzzy C— Means algorithm with morphological operation result in
above figure 5 (a). This figure shows the result of the proposed algorithm and its four different
clustered output. On the basic of visual output clearly see that cluster number three shows the
good result. Cluster three shows the detected tumor.
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Figure 5 (b) shows the output of the selected tumor that is given by clustered output. When
detect the edges of the tumor also shows the extra part that is not include in the tumor. In further
improve the result with the help of morphological operation that is with figure shown in below.

Figure 6 shows the morphological operation of the proposed work shown in figure. There
are four different operations. The first one is shows figure 6 (a) binary gradient mask image, the
next one figure 6 (b) is dilated gradient mask image, third one figure 6 (c) is internal part filling
image using morphological operation imfill and the final one is figure 6 (d) eliminate the extra part
of tumor. Due to accurate detection of tumor area calculation is better as compare to fuzzy c
means, k- means and other tumor detection methods.

The final image shows the accurate tumor as compare to fuzzy C mean, K-means
algorithm. The morphological based enhanced fuzzy ¢ means shows better outcome in terms of
visual show also shows the good result in terms of experimental standard parameters like peak
signal to noise ratio, mean square error, structural similarity index measurement, time and area
also.

1st Cluster 2nd Cluster

3rd Cluster 4th Cluster

()

Fig 5 (a) shows the clustered output of modified Fuzzy C — Means

Extra part detected
by the tumor that is
improved by
morphological
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Fig 5 (b) shows the selected clustered output of modified Fuzzy C — Means

dilated gradient mask

binary image with filled holes

Fig 6 (a) Binary Gradient Mask, Fig 6 (b) Dilated Gradient Mask

cleared border image

Fig 6 (c) Internal part filling  Fig 6 (d) Final tumor image

Fig 6 (a) (b) (c) (d) Shows the morphological operation on the cluster out Tumor

After the visual comparison of the result now compare the result of the other parameters like

PSNR, MSE, SSIM, Area and Time. Compare the result on the standard data set that is shown in
above figure of data set.

First compare on the basic of the time that is shown in below. Table 1 shows timing comparison of

proposed method with compare to the other method. The result of the tabular form is shown in this
table.

Time Comparison

Dataset | K Mean | FCM MFCM
Image a | 32.941 | 33.7535 | 16.7225
Image b | 19.4036 | 22.2276 | 19.6662
Image c | 11.7811 | 10.2404 | 9.0894

Table 1 shows the comparison of time

Figure 7 shows the bar graph of the timing comparison of the result. Y axis shows the time
consume in second. X axis shows the standard data set images. Here this graph is clearly see
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that the proposed method provide good result as compare to K means and Fuzzy C means
algorithms.

Timing Comparison

oh a7 =

Image a Image b Image c

0

m K-means FCM MFCM

Fig 7 Shows the timing Comparison of different method

After the comparison of timing now compare the area of the proposed method with other
methods.

That is shown in below table 2. Table 2 shows the outcome of the area of the different
method fuzzy ¢ means k means and proposed method that is shown in the table.

Area Comparison

Dataset K FCM MFCM
Mean

Image a 5.6806 | 10.5203 | 14.153

Image b 11.275 | 11.4893 | 12

Image c 6.1688 | 9.878 11.5709

Table 2 shows the comparison of time

In the above table clearly see the area covered by the proposed method is better as compare the
other method like FCM and K means algorithm.

Area Compresion

40

0

Image a Image b Image ¢

H K-means FCM MFCM
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Fig 8 Shows the Area Comparison of different method

Figure 8 shows the bar graph of the area comparison of the result. Y axis shows the area
covered by the tumor unit is mm2. X axis shows the standard data set images. Here this graph is
clearly see that the proposed method provide good result as compare to K means and Fuzzy C
means algorithms.

MSE Comparison

Dataset K Mean | FCM MFCM
Image a 12.2971 | 12.8974 | 11.6405
Image b 15.0943 | 18.1745 | 15.3451
Image c 11.3019 | 11.9445 | 12.3629

Table 3 shows the comparison of MSE

Table 3 shows the comparison of Mean Square Error (MSE) with K-Means, Fuzzy C Means
and Modified Fuzzy C Means methods. From the above table it is clearly shows that the MSE of
projected work is better than other existing algorithms.

MSE Comparison

20
a—

if;“"l ‘—'I

Image a Image b Image ¢

o wu

K-means FCM MFCM

Fig 9 Shows the MSE Comparison of different method

Figure 9 shows the graphical analysis of Mean Square Error (MSE) on with K-Means,
Fuzzy C Means and Modified Fuzzy C Means methods. From the above table it is clearly shows
that the MSE of projected work is better than other existing algorithms.

PSNR Comparison

Dataset K Mean | FCM MFCM
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Image a 37.2328 | 37.0258 | 37.4711
Image b 36.3427 | 35.5362 | 36.2711
Image ¢ 37.5993 | 37.3591 | 37.2096

Table 4 shows the comparison of PSNR

Table 4 shows the comparison of Peak Signal to Noise Ratio (PSNR) with K-Means, Fuzzy
C Means and Modified Fuzzy C Means methods. From the above table it is clearly shows that the
MSE of projected work is better than other existing algorithms.

PSNR Comparison

‘EEE

0

Image a Image b Image ¢

K-means FCM MFCM

Fig 10 Shows the PSNR Comparison of different method

Figure 10 shows the graphical analysis of Peak Signal to Noise Ratio (PSNR) with K-
Means, Fuzzy C Means and Modified Fuzzy C Means methods. From the above table it is clearly
shows that the MSE of projected work is better than other existing algorithms.

SSIM Comparison

Dataset K FCM MFCM
Mean

Input Image a 0.2781 | 0.3176 | 0.3069

Input Image b 0.366 |0.386 |0.386

Input Image ¢ 0.2563 | 0.2788 | 0.2841

Table 5 shows the comparison of SSIM

Table 5 shows the comparison of structural similarity index (SSIM) with K-Means, Fuzzy C
Means and Modified Fuzzy C Means methods. From the above table it is clearly shows that the
MSE of projected work is better than other existing algorithms.
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Fig 11 Shows the SSIM Comparison of different method

Table 11 shows the graphical analysis of structural similarity index (SSIM) with K-Means,

Fuzzy C Means and Modified Fuzzy C Means methods. From the above table it is clearly shows
that the MSE of projected work is better than other existing algorithm.

Conclusion

There are different types of tumors are available. They may be as mass in brain or malignant over
the brain. Suppose if it is a mass then modified fuzzy C-means algorithm with morphological
operation is enough to extract accurate tumor brain cells. If there is any noise are present in the
MR image it is removed before the proposed process. The noise free image is given as an input to
the proposed method to tumor is extracted from the MRI image. The experimental results are
compared with other algorithms. The stage of tumor is based on the area of tumor.
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Abstract

In the present era of communication system, the requirement of image storage and transmission
for image processing are increasing exponentially. This is why; the need for better compression
technology is in extremely demands. In this paper, a gray image compression method using
modified quantization scheme is proposed. This method having the advantages of BTC and
guantization both. The BTC algorithm with quantization has some controlling parameters through
which we can control the quality and compression of the image. The performance of the proposed
method has been evaluated in terms of Entropy, PSNR, MSE & SSIM. The result of the proposed
work is better than the previous work of literature.

Keywords— BTC, Compression, quantization, algorithm, image retrieval, multimedia.

1. BLOCK TRUNCATION CODING
Block truncation coding is one of the lossy coding techniques applicable for Gray scale images. It

reduces the file size but loses some extent of original information of the image [9]. The significant
advantages of this coding approach are low computational complexity and high parallelism.

The basic idea of BTC is to perform moment preserving quantization for blocks of pixels. The
input image is divided into non-overlapping blocks of pixels of sizes 4x4, 8x8 and so on. Mean
and standard deviation of the blocks are calculated. Mean is considered as the threshold and
reconstruction values are determined using mean and standard deviation. Then a bitmap of the
block is derived based on the value of the threshold which is the compressed or encoded image.
Using the reconstruction values and the bitmap the reconstructed image is generated by the
decoder. Thus in the encoding process, BTC produces a bitmap, mean and standard deviation for
each block. It gives a compression ratio of 4 and bit rate of 2 bits per pixel when a 4x4 block is
considered. This method provides a good compression without much degradation on the
reconstructed image. But it shows some artifacts like staircase effects or raggedness near the
edges. Due to its simplicity and easy implementation, BTC has gained big interest in its further
improvement and application for image compression.

The algorithm for BTC is as follows:
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Step 1: Input a gray scale image of size MxN pixels and the dimension of the square block k by
which the image is to be divided into non-overlapping blocks.

Step 2: Divide the image into various blocks, each of size kxk, value of k can be 4, 8, 16, and so
on. Each block, W is represented as;
W1 s Wk
W= [ S ]

w2 e owl

Step 3: calculate the mean and variance of gray level in block W

TR (1)
my == 3K, f(x) 2)
m, = K, f(x;)? (3)

m, is the sample mean and the sample variance o? of image block is given by:
0% =m; —my 4)
Step 3: Now the compressed bit map is obtained by

B = {1,Wi >u
O,Wi <M

()

Step 4: The bit map B, p and 1 are transmitted to the decoder.

The algorithm for decoder is as follows:
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Step 1: Calculate a & b

a=p+0\/§ (6)

—y—og |4
b=p-o [ (7)

where p = No. of 0’s in the bit map and q = No. of 1’s in the bit map

Step 2: The reconstructed image Z can be obtained by replacing the element 1 in B with H and
element O with L.

Input:
Original
luminance
data

4x4 Block Mean
Partition Computation

Bit plane
Computation

SD
Computation

Note:
5D: Standard Deviation
EDC: Encoded Data Combination
EDD: Encoded Data Division

7 The number of pivel: with the luminance data below the mean

¢f : The number of pixels with the luminance data over the mean  -------------» Functional bunch
( : The reconstructed data below than mean

 : The reconstructed data over the mean

Figure 1: Block diagram of Block Truncation Coding

2. PROPOSED WORK
In this proposed work lossy image compression has been implemented. For the implementation of

Lossy image compression Block Truncation coding with region based segmentation has been
applied. In the first stage image of size 256x256 has been segmented on the basis of region.
Then a block of size nxn (where n= 4, 8 or 16) has been chosen. We obtain the minimum,
maximum and mean value of pixel of that block. On the basis of threshold based on above
parameter we evaluate a bit map for the particular block. The process is applied on every block of
the image. Thus obtained bit pattern or logic matrix with parameters is send to the decoder end.
On the decoder end the image is decompressed on the basis of transmitted bit map information.

Step 1: Input a gray scale or color image of size 256x256 pixels and the dimension of the square
block k by which the image is to be divided into non-overlapping blocks

Step 2: image is segmented into different region using region based segmentation method.

Step 3: Divide the image into various blocks, each of size kxk, value of k can be 4, 8, 16, and so
on. If image is overlapping corresponding to the block, there is zero padding.
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Step 4: find minimum value of the pixel, maximum value of the pixel & mean value of the pixel.
Evaluate the Threshold using below formula for each region

max . pixel value +min. pixel value +mean (8)

Threshold = 2

Step 5: Now the compressed bit map for each region is calculated by
b; - by
= [ L ]
b% - by’

Step 6: The bit map B, minimum value of the pixel, maximum value of the pixel & mean value is
sent to the decoder.

1,Wi >T

Where, b,— = {0 w. < T
) 1 —

Step 7: Pixels in the image block W are then classified into two ranges of values. The upper
range is those Gray levels which are greater than T and lower range is those which are less than
or equal to T. The mean of higher range ( p, ) and the lower range (u, ) are calculated using (9)

and (10) respectively. Then these two values are used for reconstruction of the image.

1
My =X Wi wi > T (9)

1
UL = EZiqzl wi,w; <T (10)

Where p is the number of Gray value greater than T and q is the number of Gray value less than
T.

Step 8: Decode bitmap block B with the reconstruction values p,, and the lower range y, in such
a way that the elements assigned 0 are replaced with y, and elements assigned 1 are replaced
with p,, .

Then the decoded image block Z can be represented as,

Zy v Ik
22 - 72
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b =1

Where, z; = {”L'
ML, b

L’
3. SIMULATION RESULT

This paper has been implemented on the basis of above discussed algorithm using MATLAB
simulator. First of all the work has been simulated on 4x4 block size then 8x8 and 16x16 block
size for different input and reference images. Region based segmentation provides better quality
in terms of MSE, PSNR and SSIM, which has been evaluated on the simulator. Finally the result
has been compared with different existing method in the literature.

Simulation of Block truncation coding with modified quantization for 4x4 block size

- - = rosediogeainas - NN W

Figure 1: Lena Input image (a) gray scale image (b) logical matrix image (c) compressed image

-cEN n Figue & Campressed image  — © HEMN

dou Ve v Fle G Vew Wt Tosks Deitep Wndow Nep >
B0 DEWs kNSO NL-AD8 =0

Figure 3: Flower Image (a) Gray scale image (b) logical matrix image (c) compressed image
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Figure 4: Fort Inputimage (@) gray scale image (b) logical matrix image (c) compressed image

Figure 5: Fall Input image (a) gray scale image (b) logical matrix image (c) compressed image

RESULT ANALYSIS FOR 4*4 Block Size

Image | Entropy | Entropy of | MSE PSNR | SSIM
of Compressed
Original | Image
Image
Lena 7.4543 | 7.3982 16.0643 | 81.8468 | 0.9965
Image
Baboon | 7.2193 | 7.1572 32.2887 | 72.9427 | 0.9952
Image
Flower | 7.2978 |7.2722 6.5197 | 90.4435 | 0.9989
Image
Fort 7.5246 | 7.4951 19.1468 | 80.7472 | 0.9967
Image
Fall 7.3488 20.4254 | 79.5282 | 0.9973
Image | 7.3815

Table 1: Performance in terms of MSE, PSNR, ENTROPY & SSIM for different image
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Figure 5.6: Graph depicting ENTROPY for different image of 4 x4 block size
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Figure 5.7: Graph depicting MSE for different image of 4 x4 block size
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Figure 5.8: Graph depicting PSNR for different image of 4 x4 block size
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Figure 5.9: Graph depicting SSIM for different image of 4 x4 block size

Simulation of Block truncation coding with modified quantization for 8x8 block size
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Figure 10: Lena Input image (a) gray scale image (b) logical matrix image (c) compressed image

Figure 12: Flower Input image (a) gray scale image (b) logical matrix image (¢) compressed image
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Figure 14: Fall Input image (@) gray scale image (b) logical matrix image (¢c) compressed image

RESULT ANALYSIS FOR 8x8 Block Size
Image | Entro | Entropy | MSE | PSN | SSI
py of R M

Origi of

nal | compre
Imag | ssed
€ Image

Lena 745 |7.2804 |26.5 |[76.8 |0.99

Image |43 617 |181 |33
Baboo |7.21 |7.0802 |44.0 |[69.8 |0.99
n 93 471 | 373 |25
Image

Flower | 7.29 |7.2074 |11.8 |84.4 |0.99

Image |78 553 (639 |74
Fort 752 |7.4155 |29.3 |76.4 |0.99
Image | 46 857 |635 |37
Fall 7.38 |7.2667 |32.5 |74.8 |0.99
Image |15 785 |594 |48
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Table 2: Performance in terms of MSE, PSNR, ENTROPY & SSIM for different image
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Figure 5.15: Graph depicting ENTROPY for different image of 8 x8 block size
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Figure 5.16: Graph depicting MSE for different image of 8 x8 block size
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Figure 5.17: Graph depicting PSNR for different image of 8 x8 block size
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Figure 5.18: Graph depicting SSIM for different image of 8 x8 block size

Simulation of Block truncation coding with modified quantization for 16x16 block size
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Figure 21: Flower Input image (a) gray scale image (b) logical matrix image (c) compressed image
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Figure 23: Fall Input image (@) gray scale image (b) logical matrix image (¢c) compressed image

RESULT ANALYSIS FOR 16x16 Block Size

Image | Entropy | Entropy of | MSE PSNR | SSIM
of Compressed
Original | Image
Image
Lena 7.4543 | 7.0336 38.4451 | 73.1205 | 0.9897
Image
Baboon | 7.2193 | 6.8710 53.3275 | 67.9254 | 0.9901
Image
Flower | 7.2978 | 6.9816 19.4488 | 79.5139 | 0.9959
Image
Fort 7.5246 | 7.1854 74.2906 | 0.9912
Image 36.5177
Fall 7.3815 | 7.2667 32.5785 | 74.8594 | 0.9948
Image

Table 3: Performance in terms of MSE, PSNR, ENTROPY & SSIM for different image
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Figure 5.24: Graph depicting SSIM for different image of 16 x16 block size
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Figure 5.25: Graph depicting MSE for different image of 16 x16 block size
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Figure 5.26: Graph depicting PSNR for different image of 16 x16 block size
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Figure 5.27: Graph depicting SSIM for different image of 16 x16 block size

4. Conclusion

In this paper lossy image compression using Block Truncation Coding with modified quantization
has been performed using MATLAB simulator. Different block size taken for the implementation
like 4x4, 8x8 & 16x16 and the image size is 256 x256. The performance analysis has been
carried out using MSE, PSNR & SSIM for different real and reference images. Result shows better
improvement over the existing methodology.
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Abstract

In the present era of communication system, the requirement of image storage and transmission
for image processing are increasing exponentially. This is why; the need for better compression
technology in extremely demands. In this paper, a gray image compression method (Optimized
BTC algorithm using vector quantization) is proposed. This method having the advantages of BTC
and vector quantization both. The BTC algorithm with vector quantization has some controlling
parameters through which we can control the quality and bit-rate. The performance of the
proposed method has been evaluated in terms of PSNR, MSE & SSIM. The result of the proposed
schemes is established by comparing the performance with that of the existing methods.
Keywords

BTC, Compression, quantization, algorithm, image retrieval, multimedia.

1. INTRODUCTION

20th century is information driven society where information’s are generated, manipulated and
transmitted over the distances by means of some media. The amount of this digital information is
huge and a need of large amount of storage space is required. The transmission of such
information through limited bandwidth channel is very time consuming. With the use of internet the
data transmitted are huge in amount which consumes more bandwidth. Now a day’s these data
are increasing rapidly and most of the data are image. The usefulness of digital images in
communicating information is well appreciated. But the cost of storage and transmission of data is
very expensive. Hence the need of image compression technique is much more in demand.

An image compression method represents an image in a more compact way. The compression
techniques increase the effective volume of storage space allowing more data to be stored in the
storage device. In addition, the compression methods increase the bandwidth of the transmission
medium and higher volume of data can be transmitted over the same transmission channel. Thus,
image compression refers to a process in which the amount of data used to represent an image is
reduced to meet the bit-rate requirement (not more than the maximum available bit rate). On the
other hand, the quality of the reconstructed image must satisfy the requirement of certain
application, and the computational complexity should also be aff ordable for the application.

The required quality of the reconstructed image is application dependent. For example, in medical
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science and some other scientific measurement, the reconstructed image has to be an exact
replica of the original image. Only lossless compression methods are used in these application
fields. However, in applications like motion pictures, video phony etc. some amount of loss of
information is acceptable. This type of compression technique is called lossy compression.

COMPRESSION TECHNIQUES

Different types of redundancies in image information are used to help to compress them. There
are two categories in which compression technique exists: one is transform domain methods and
second is spatial domain methods. Compression techniques may also be classified as
lossy/lossless.

2.1 Transform Domain Methods

The performance of transform domain methods is superior to that of spatial domain methods in
terms of compression ratio and quality of the restored image. Recent used compression standards
like, JPEG (DCT based) [8, 9] and JPEG2000 (wavelet based) [10, 11, 12] are transform based
methods. In transform domain methods images are first transformed from spatial domain to
frequency domain then quantization od coefficients are carried out by the entropy coding.

In traditional transform coding, Fourier transform or discrete cosine transform are used. The main
problem of these transformations is the block size to handle both smooth and active area. The
smooth area information is localized in a more compact way in frequency domain; whereas, in the
active area it is more localized in spatial domain. So, it is very difficult to obtain a compromise

between these using the traditional transformation.
2.2 Spatial Domain Method

The decoding part of Spatial domain compression methods are computationally much less
intensive compared to the transform domain methods. Most often used spatial domain image
compression techniques are the vector quantization (VQ) [17], block truncation coding (BTC) [18]
and 1-D/2-D run length coding [19].

In bit plane method a image is considered as series of binary images and each binary image is
compressed with binary compression method. In block match coding method there are two
buffers, the search buffer and the look-ahead buffer. Each block in the look-ahead buffer is first
matched with all the blocks in the search buffer and then the best matched block is selected for
the conclusion. This method is an extension of LZ77 method [28]. The Context-based method
compresses an image by scanning it pixel by pixel and examining the context of every pixel then a
probability is assigning to it depending on the repetition of context in the past.

2.3 Lossless/ Lossy Compression

Image compression is crucial steps in multimedia applications, and the quality has to be
maintained up to a certain satisfactory level. But in some applications like, medical analysis,
scientific measurement and legal issues, the reconstructed image has to be an exact replica of the
original image. Thus, depending on the requirement, a compression method may be lossy or
lossless. All the compression methods are either lossy or lossless based on scheme related to
coding. In lossless compression there is a limit beyond which the compression may not be
achieved.

In lossy image compression, a direct relation between the amount of compression and the
distortion occurred exists. Most often a lossy image compression provides better compression
than lossless compression. For example Lempel-Ziv-Welch coding, Contour coding, Huffman
coding, Run length coding [32, 33], and arithmetic coding. In Lossy coding methods predictive
coding, Vector Quantization (VQ), block truncation coding, transform based coding (JPEG and
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JPEG2000) and fractal based coding occurs.
2.4 Objective quality Measurement

The goal of objective quality assessment research is to suggest quality metrics that can quantify
the quality of image automatically. Objective quality assessment techniques in literature are
mainly error-based methods. It uses pixel based difference metrics for example MSE, RMSE,
mean absolute error (MAE), signal to noise ratio, and peak signal to noise ratio (PSNR). Let
fx,y)uxy and g(x,y)uxy be the original and reconstructed images, respectively. The MSE
between f and g is defined as:

MSE = (o3 B y) — gy} (D)

For 8-bit gray scale image PSNR is defined as

2552

SSIM: The Structural Similarity (SSIM) index is used to measure the similarity between two
images. It can be treat as a quality measure of a images with respect to the compared image. It is
a full reference metric; it means, the measurement or probability of image quality is based on an
initial uncompressed or distortion-free image as reference.

It is designed to improve on conventional methods such as peak signal-to-noise ratio (PSNR)
and mean squared error (MSE), which is often seen as inconsistent with human visual perception.

It is evaluated on various windows of an image. The measure between two windows x and y of
common size NxN is:

_ (2pyx uy+cl)(2f5xy +c2)
SSIM (X, Y) - (ux2+uy2+cl)(0x2+0y2+C2) (3)
Where,

I, is the average of x;
Wy is the average of y;
0,2 is the variance of x;
0,2 is the variance of y;
Oyy iS the covariance of x and y;
cl = (k;L)?, c2 = (k,L)? two variables to stabilize the division with weak denominator;
L the dynamic range of the pixel-values (typically this is 2 bits per pixel _ 1.
k; = 0.01 and k, = 0.03 by default.

2. PROPOSED WORK

In this proposed work lossy image compression has been implemented. For the implementation of
Lossy image compression Block Truncation coding with vector quantization has been applied. In
the first stage image of size 256x256 has been segmented on the basis of region. Then a block of
size nxn (where n= 4, 8 or 16) has been chosen. We obtain the minimum, maximum and mean
value of pixel of that block.

On the basis of threshold based on above parameter we evaluate a bit map for the particular
block. The process is applied on every block of the image. Thus obtained bit pattern or logic
matrix with parameters is send to the decoder end. On the decoder end the image decompressed
based on the information of bit map and parameters.
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Threshold = minimum + maximum + mean. (4)

3. SIMULATION RESULT

This paper has been implemented on the basis of above discussed algorithm using MATLAB
simulator. First of all the work has been simulated on 4x4 block size then 8x8 and 16x16 block
size for different input and reference images. Region based segmentation provides better quality
in terms of MSE, PSNR and SSIM, which has been evaluated on the simulator. Finally the result
has been compared with different existing method in the literature.

Gray Scale Image of size 233233 15 taken

¥
Repion based sepmentation is applied on selected imape

(1
Divide the mage mte differsant block size (4=4, 8=8, or
16=16)

v 4

Image 15 resized
_ _ using zero padding
Is imape size
multiple of bleck
stze No

Yes
Find minimum, maximum & mezn value of the pixel of
the block and evaluate the threshold

Is pixel value =
threzhold value

Set pixel value 1 Set pixel value 0

A bit map is generated based on these two values m
terms of 0 & 1. We getlogical matrix index

¥

The process is repeated for another block and for another
region.

Fmally we get the encodsd image for the compression.
The thresheld parameter and bit map i3 send to the
decoder end where image iz decoded and decompressed
image iz achieved
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Figure 1: Flow chart of Proposed Algorithm
Simulation of Block truncation coding with vector Quantization for 4x4 block size
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Figure 2: Lena Input image (a) colour image (b) gray scale image (c) logical matrix image (d) compressed image
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Figure 3: Baboon Image (a) Colour Image of 256x256 size (b) Gray scale image (c) logical matrix image (d)
compressed image
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Figure 6: Real image Input image (a) colourimage (b) gray scale image (c) logical matrix image (d) compressed

image
RESULT ANALYSIS FOR 4*4 Block Size
Image MSE PSNR SSIM
Lena Image | 16.0643 | 81.8468 | 0.9965
Baboon 32.2887 | 72.9427 | 0.9952
Image
Dogs Image | 11.8869 0.9971
86.0709
Class 23.4409 | 78.2339 | 0.9922
Image

Real Image | 16.8051 | 82.6084 | 0.9947
Table 1: Performance in terms of MSE, PSNR & SSIM for different image
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Figure 7: Graph for MSE, PSNR & SSIM for different image of 4 x4 block size

Simulation of Block truncation coding with vector Quantization for 8x8 block size
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Figure 8: Lena Input image (a) colour image (b) gray scale image (c) logical matrix image (d) compressed image
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Figure 9: Baboon Input image (a) colour image (b) gray scale image (c) logical matrix image (d) compressed
image
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Figure 10: Dogs Input image (a) gray scale image (b) logical matrix image (c) compressed image
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Figure 11: Class Input image (@) colourimage (b) gray scale image (c) logical matrix image (d) compressed
image
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Figure 12: Real image Input image (a) colour image (b) gray scale image (c) logical matrix image (d)
compressed image

RESULT ANALYSIS FOR 8*8 Block Size

Image MSE PSNR | SSIM
Lena 26.5617 | 76.8181 | 0.9933
Image

Baboon 44.0471 | 69.8373 | 0.9925
Image

Dogs 20.8525 | 80.4505 | 0.9933
Image

Class 19.8806 | 80.8493 | 0.9929
Image
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Real 28.2186 | 77.4255 | 0.9895
Image
Table 2: Performance in terms of MSE, PSNR & SSIM for different image
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Figure 13: Graph for MSE, PSNR & SSIM for different image of 8 x8 block size

Simulation of Block truncation coding with vector Quantization for 16x16 block size
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Figure 14: Lena Input image (a) colour image (b) gray scale image (c) logical matrix image (d) compressed
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Figure 15: Baboon Input image (a) colour image (b) gray scale image (c) logical matrix image (d) compressed
image
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Figure 16: Dogs Input image (a) gray scale image (b) logical matrix image (c) compressed image
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Figure 17: class Input image (@) colour image (b) gray scale image (c) logical matrix image (d) compressed
image
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Figure 18: real image Input image (a) colourimage (b) gray scale image (c) logical matrix image (d) compressed

image
RESULT ANALYSIS FOR 16*16 Block Size
Image MSE PSNR | SSIM
Lena Image | 38.4451 | 73.1205 | 0.9897
Baboon 53.3275 | 67.9254 | 0.9901
Image
Dogs Image | 33.9615 | 75.5730 | 0.9860
Class 38.7285 | 73.2130 | 0.9793
Image
Real Image | 37.8205 | 74.4968 | 0.9847

Table 3: Performance in terms of MSE, PSNR & SSIM for different image
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Figure 19: Graph for MSE, PSNR & SSIM for different image of 16 x16 block size
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Methods MSE | PSNR | SSIM
EDBTC_F[10] | ----- 34.38 |0.940

- 9
EDBTC J[11] | ---—--- 30.64 |0.931
- 8
DDBTC[12] | --—----- 34.44 | 0.945
- 1
MBTC [13] 28.001 | 0.855
1 4
BTC and Walsh | 119. | 25.31 | --—---
Hadamard 24
Transform
Hybrid
Technique [14]
Proposed 26.5 |76.818 | 0.993
Method 617 1 3

Table 4: Comparison table with the methods in literature (For BLOCK 8x8 Size)

4. CONCLUSION

In this paper Block Truncation coding with vector quantization has been implemented using
MATLAB Simulator for different block size. Performance evaluation parameter like MSE, PSNR &
SSIM has been evaluated for different real and reference images. Result has been compared with
existing methods in the literature which shows better performance for real images. Region based
segmentation shows enhanced performance than the traditional method.
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Abstract

The research in the medical domain is clinical in its nature but with the advancement of
information technology the trends of researchers in health care sector has been moving towards
medical informatics. Usage of Artificial Immune System techniques plays a major role in medical
informatics. Especially when it comes to predicting or forecasting the survivability of a disease
which is known as medical prognosis, data mining plays a major role. AlS algorithms are machine
- learning algorithms that typically exploit the immune system's characteristics of learning and
memory to solve complex problem. It attempts to take advantages and benefits of natural immune
systems for use in tackling complex problem domains. It is a class of adaptive or learning
computer algorithm inspired by function of the biological immune system, designed for and applied
to difficult problems such as intrusion detection, data clustering, and classification and search
problems. In this paper, a study of artificial immune systems algorithms like ClonALG Selection
Algorithm are presented with the possible number of applications in various domain

Keywords: AIS, ClonALG Algorithm, Medical Dianosis

1. Introduction

Artificial Immune System provide a powerful tool to help doctors to analyze, model and make
sense of complex clinical data across a broad range of medical applications. Most applications of
artificial neural networks to medicine are classification problems; that is, the task is on the basis of
the measured features to assign the patient to one of a small set of classes [1]. Medical diagnosis
always has been an art: we remember famous doctors as well as famous painters or composers
throughout the history. Again, who is called an artist? A person who can carry out something
those others cannot, and that is exactly what a good physician does during a medical diagnosis
procedure. He (or she) employs his educations, experiences, and talent, to diagnose a disease. A
diagnosis procedure usually starts with the patient complaints and the doctor learn more about the
patient situation interactively during an interview, as well as by measuring some metrics such as
blood pressure or the body temperature. The diagnosis is then determined by taking the whole
available patients status into the account. Then depending on that, a suitable treatment is
prescribed, and the whole process might be iterated. In each iteration, the diagnosis might be
reconfigured, refined, or even rejected [6].

The major task of medical science is to prevent and diagnose the diseases. Below some certain
difficulties of medical diagnosis that have to be taken into account are listed: The basis for a valid

ICET?S 2017 School of Research & Technology 116


mailto:priyankathakur653@gmail.com

Research Journal of Science, Engineering and Management
ISSN No0.2278-8050 Vol 6, Issue 1, Jan-Mar 2017

diagnosis, a sufficient number of experienced cases, is reached only in the middle of a physician’s
career and is therefore not yet present at the end of the academic formation.

» This is especially true for rare or new diseases where also experienced physicians are in the
same situation as newcomers.

* Principally, humans do not resemble statistic computers but pattern recognition systems.
Humans can recognize patterns or objects very easily but fail when probabilities have to be
assigned to observations.

« The quality of diagnosis is totally depends on the physician talent as well as his/her
experiences.

« Emotional problems and fatigue degrade the doctor’s performance.

« The training procedure of doctors, in particular specialists, is a lengthily and expensive one.
So even in developed countries we may feel the lack of MDs.

» Maedical science is one of the most rapidly growing and changing fields of science. New results
disqualify the older treats, new cures and new drugs are introduced day by day.

Even unknown diseases turn up every now and then. So a physician should always try hard to

keep his/ herself up to date. Question would be how computers can help in medical diagnosis.
Since decades ago, computers have been employed widely in the medical sector. From local and
global patient and medicine databases to emergency networks, or as digital archives, computers
have served well in the medical sector. Meanwhile, in the case of medical diagnosis, regarding the
complexity of the task, it has not been realistic yet to expect a fully automatic, computer-based,
medical diagnosis system. However, recent advances in the field of intelligent systems are going
to materialize a wider usage of computers, armed with AIS techniques, in that application. A
computer system never gets tired or bored, can be updated easily in a matter of seconds, and is
rather cheap and can be easily distributed. Again, a good percentage of visitors of a clinic are not
sick or at least their problem is not serious, if an intelligent diagnosis system can refine that
percentage, it will set the doctors free to focus on nuclear and more serious cases

1.1 How to Use Ann In Medicine

Artificial Immune System could be used in every situation in which exists a relationship between
some variables that can be considered inputs and other variables that can be predicted (outputs).
The most important advantages using artificial neural networks are that this kind of system solves
problems that are too complex for conventional technologies, do not have an algorithmic solution
or the solution is too complex to be used. These characteristics have often appeared in medicine.
Artificial Immune System has been successfully applied on various areas of medicine, such as:
diagnostic systems, biomedical analysis, image analysis, drug development. Using artificial neural
networks, it can be monitored a lot of health indices (respiration rate, blood pressure, glucose
level) or can be predicted the patient response to a therapy. Artificial neural networks have a very
important role in image analysis, too, being used together with processing of digital image in
recognition and classification. They are used in pattern recognition because of their capacity to
learn and to store knowledge. The medical image field is very important because it offers a lot of
useful information for diagnosis and therapy. There are also a lot of applications that use neural
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networks connected with Bayesian statistics (which can estimate the probability density of model
parameters given the available data)
1.2 Advantage
We can say that Artificial Immune System [7] approaches differ from traditional statistical
techniques in many ways and the differences can be exploited by the application developer. They
are powerful alternative tools and a complement to statistical techniques when data are
multivariate with a high degree of interdependence between factors, when the data are noisy or
incomplete, or when many hypotheses are to be pursued and high computational rates are
required. With their unique features, both methods together can lead to a powerful decision-
making tool. Studies and investigations are being made to enhance the applications of AIS and to
achieve the benefits of this new technology. Most frequently quoted advantages of the application
of neural networks are:
¢ Atrtificial Immune System can provide highly accurate results in comparison with regression
models.
e Atrtificial Immune System are able to learn any complex non-linear mapping / approximate
any continuous function and can handle non linearity’s implicitly.
e The significance and accuracy of neural network models can be assessed using the
traditional statistical measures of mean squared error and R2.
¢ Atrtificial Immune System models automatically handle variable interactions if they exist.
e Atrtificial Immune System as non-parametric methods do not make a prior assumptions
about the distribution of the data/input-output mapping function.
e Atrtificial Immune System is very flexible with respect to incomplete, missing and noisy data/
NNs are fault tolerant.

¢ Atrtificial Immune System can be easily updated. It means they are suitable for dynamic
environment.

e Atrtificial Immune System overcomes some limitations of other statistical methods, while
generalizing them.

1.3 Applications of Ann’s In Medicine

Evaluations of the key prognostic factors in different forms of cancer have shown that we must
have more precise therapy guidelines and a more accurate prediction of the patients’ outcome.
Statistical analysis should be very useful for the clinician, as a tool providing more clarity to the
complicated classification systems, risk group categories or therapeutic options. The TNM system
is a key tool in oncology, describing the anatomic extent of the different forms of cancer, being
helpful to the clinician in the process of therapeutic choice. However, the system has its own
limitations: although it has specifications for every organ location, it does not comprise many
newer markers or pathological findings, which are necessary for specific diagnosis and therapy.
This is the main reason why new prediction instruments are needed, which could adjust to every
specific clinical parameter, giving results of great accuracy. ANNs are a possible solution,
permitting to discover nonlinear relationships between all the parameters (depending on each
other or independent), being superior to the logistic regression, which need supplementary
modeling in order to have a comparable flexibility. With the power and speed of the actual
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computer hardware and dedicated software, ANNs can easily correlate different prediction factors,
find hidden interactions among variables, predict an outcome for a group of patients, stratify
patients in risk groups, or approximate a function and complete a known pattern. Other possible
(and already verified) applications of the ANNs in medicine include, but are not limited to the
diagnosis, imaging, pathology and prognosis evaluation of appendicitis, back pain, dementia,
myocardial infarction, arrhythmias, psychiatric disorders, acute pulmonary embolism or sexually
transmitted diseases

2. Literature Survey

Rami J.Oweis et al., [2] present the classification of biomedical data using neuro fuzzy approach,
where it uses neural network’s ability to learn, and membership degrees and functions of fuzzy
logic, respectively. A training set is used to create and train the classifier system. The classes are
represented as fuzzy sets with degrees of memberships. Each pixel is assigned a degree of
membership for each of the three fuzzy subsets. Classified pixels are finally shown as three
separate images each representing a set. The method showed high quality classification for
images of simple components.

N.Benamrane et al., [3] has proposed an approach for detection and specification of anomalies
present in medical images. The idea is to combine three metaphors: Neural Networks, Fuzzy
Logic and Genetic Algorithms in a hybrid system. The Neural Networks and Fuzzy Logic
metaphors are coupled in one system called Fuzzy Neural Networks. The Genetic Algorithm adds
to this hybridizing the property of total research like an initialization of the Fuzzy Neural Networks
training algorithm which is based on an adapted version of the back propagation algorithm. After
applying the growing region algorithm to extract regions, the Fuzzy Neural Network detects the
suspect regions, which are interpreted by the Fuzzy Neural Network of specification.

lan Middleton et al.,[4] reports on the combined use of a neural network. Chin-Ming Hong et al.,
(2006) propose a novel neuro fuzzy network which cans efficiently reason fuzzy rules based on
training data to solve the medical diagnosis problems. This study proposes a refined K-means
clustering algorithm and a gradient-based learning rule to logically determine and adaptively tune
the fuzzy membership functions for the employed neuro fuzzy network. In the meanwhile, this
study also presents a feature reduction scheme based on the grey-relational analysis to simplify
the fuzzy rules obtained from the employed neuro fuzzy network.

S. Shen et al., [5] show the neighborhood attraction based on the traditional fuzzy c-means (FCM)
clustering algorithm to improve the segmentation performance. In this algorithm, two factors of
neighborhood attraction are considered; one is the feature difference between neighboring pixels
in the image, the other is the relative location of neighboring pixels. The problem is formulated as
distribution learning and relaxation labeling that may be particularly useful in quantifying and
segmenting abnormal brain tissues where the distribution of each tissue type heavily overlaps.

Clarke et al.,[6] has surveyed and presented some segmentation methods that have been
proposed in medical image community. The image techniques used for brain segmentation could
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be divided in the following groups: threshold-based segmentation, statistical methods for brain
segmentation and region growing methods. For all these groups many methods have been
proposed in the literature but no one has been widely accepted in order to be used as a general
method in clinics. In the category of threshold-based segmentation, use of iterative thresholding,
histogram analysis and morphological operations are proposed.

Jaafar and Ali [7] studied diabetes mellitus using Artificial Neural Network with the
aim of determining whether someone is diabetes sufferer or not. A neural network of 8
inputs, 5 hidden layers and 1 output layer was used and result indicated high performance of
patients diagnosed with diabetes. It analyzed the real procedure of medical diagnosis which
usually is employed by physicians and converted to a machine implementable format. Then
after selecting some symptoms of 3 different diseases, a data set contains the
information of a few hundred cases was configured and applied to Multi layer neural
network.

Gupta and Shreevastava [8] highlighted that almost all the physicians are confronted
dur ing their formation by the task of learning to diagnose. They Proposed a method for
diagnosing diabetes mellitus based on the risk factors. The diagnosis is accomplished using Back
Propagation Neural Network Algorithm in NNToo | Box of MATLAB.

Kadhim Qeethara [9] proposed and analysed the Artificial Neural networks in Medical
Diagnosis using Back propagation Algorithm. They analyzed the data of  hypertension
disease wusing the back propagation algorithm in ANN and resulted in finding out
that whether patient is suffering from hypertension or not

K. Anooj [10] has proposed a weighted fuzzy rule based CDSS for the diagnosis of heart disease.
It automatically obtains the knowledge from the patient clinical data. The proposed CDSS for risk
of heart patients consists of two phases. First is an computerized approach for generation of
weighted fuzzy rules and decision tree rules and the second is creating a fuzzy rule based
decision support system. The performance of the proposed CDSS improved the risk prediction
when compared with the neural network based clinical support system.

Shantakumar B. Patil [11] applied efficient methodology for the extraction of significant patterns
from the heart disease warehouses for heart attack prediction. In this firstly the data warehouse is
pre- processed in order to make it suitable for the mining process and second ly the K-mean
clustering algorithm has been applied for clustering the heart disease warehouse. Hence the
recurrent patterns applicable to heart disease are mined with the MAFIA algorithm from the data
extracted. In addition, the patterns necessary to heart attack prediction are selected on the basis
of computed significant weightage. The neural network is trained with the selected important
patterns for the effective prediction of Heart Attack.G. Subbalakshmi, Mr. K. Ramesh and Mr. M.
Chinna Rao [12] developed a Decision Support in Heart Disease Prediction System using Naive
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Bayes Data Mining technique to discover relations that connects variable in a database. Using
medical attributes such as age, sex, blood

sugar and blood pressure it can predict the probability of patients getting heart diseases.

This model could answer complex queries and is resulted out as the most effective model in
prediction of heart diseases

Milan Kumari [13] diagnose cardiovascular disease by using different data mining algorithms such
as: Support Vector Machine, Artificial Neural Ne twork (ANN), Decision Tree and RIPPER
classifier. The authors analyze the performance of these algorithms through several analysis
factors such as: Sensitivity, Accuracy, Error Rate, True Positive Rate

S. B. Patel [14]worked to predict the diagnosis of heart disease patients using classification
mining techniques. Three classification function techniques in data mining are compared for
predicting hear t disease with reduced number of attributes. These are Naive Bayes, decision
tree and classification by clustering. Genetic algorithm are also employed to determine the
attributes which contribute more towards the diagnosis of heart ailments which indirect ly reduces
the number of tests which are needed to be taken by a patient

Farhad Soleimanian Gharehchopogh et al.[15] performed a case study in diagnosis of thyroid
disease using artificial neural network. The importance of using ANNs to diagnose disease is to
increase the accuracy of performance. The appropriate selection of ANN architecture affects the
network performance effectively to reach the high accuracy. By selecting a hidden layer and log-
sigmoid activation function for hidden layer and 6 neurons in the hidden layer, we can reach the
classification accuracy for Thyroid disease to 98.6%

Jacqulin Margret et al.[16] proposed the diagnosis of thyroid disease using decision tree
splitting rules [3]. Various splitting rule for decision tree attribute selection had been
analysed and compared. This helps to diagnosis the thyroid diseases through the extracted rules.
From this work, it is clear, that normalized based splitting rules have high accuracy
and sensitivity or true positive rate. This work can be extended for any  medical
datasets. Further enhancement can be made by using various optimization
algorithms or rule extraction algorithms

Osareh, Shadgar, and Markham[17] used an MLP neural network with a genetic-based algorithm
for automated identification of exudate pathologies in retinopathy images. An MLP neural network
with a fast learning algorithm was used for the prediction of post-dialysis blood urea concentration.

Ma and Wang [18] developed a multilevel feed-forward neural network-based hypertension model
for forecasting meteorological factors that could remarkably affect hypertension.

Kondo, Kondo, and Ueno[19] used a group method of data handling (GMDH)-based neural
network for three-dimensional analysis of heart images. The GMDH-based network operated
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using a heuristic self-organization method. It was applied successfully to liver cancer problems
(Kondo, Kondo, Takao, & Ueno, 2010). The algorithm identified characteristics of the cancer
images using some feedback-loop calculations.

Walczak[20] deployed the back propagation neural network to predict blood transfusion
requirements of trauma patients, in order to enable its efficient utilization in hospitals. While the
back propagation algorithm is the most widely used technique for training neural network models,
it has some limitations which include the possibility of being trapped in local solutions and
producing low classification rates in some cases.

Srinivasan, Eswaran, and Sriraam [21] used the Elman and Probabilistic neural networks for EEG
detection. A principal component analysis-enhanced cosine radial basis function neural network
classifier was employed for classifi- cation of EEG signals into healthy, ictal, and interictal
categories. The SVM for both prediction and detection of Cyclosporine A blood concentrations in
therapeutic drug monitoring of kidney recipients was reported in Camps-Vails et al. (2007). It was
reported that SVM method would likely to provide poor performance if the number of features was
higher than that of the data samples. In addition to producing accurate predictions, rule extraction
is another important requirement for intelligent systems to be useful in medical applications. This
is because the extracted rules provide domains users with the explanation and justification of
predictions.

The decision was interpreted by using a set of association rules. Ribeiro, Traina, Traina, and
Azevedo-Marques [22] used the association rulemining technique to examine medical images of
mammograms. Based on the analyzed outcomes, suggestions were generated by employing
association rules. Time-series data mining pertaining to blood and urine biochemical test data
from chronic hepatitis patients was conducted, and knowledge was mined from the data samples.

Jesus, Navio-Acosta, and Jiménez-Trevino [23] used a multi-objective evolutionary algorithm for
rule extraction in a study pertaining to different categories of patients visiting the psychiatric
emergency department in a given period of time of the day. The extracted rules provided useful
information regarding the rate of admission to the psychiatric emergency department. A variety of
machine learning and rule extraction methods with respect to medical applications have been
reviewed.

Hua Yang et al[24] proposed a framework for the design of AIS based ID Systems (IDSs) to
analyze three core aspects such as antibody/antigen encoding, generation algorithm , and
evolution mode.

Liang et al.[25] ,proposed a system which applied a combination of two methods of artificial
immune and genetic algorithm to diagnose the liver disease. The study represented the immune
system's characteristics of learning and memory to solve the problem of liver disease.
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4. PROPOSED METHODOLOGY DURING THE RESEARCH WORK:

1. Study of Artificial Immune system based algorithm is introduced and applied for Medical
Diagnosis system

2. To Use the ClonALG Algorithm for Medical Diagnosis system. It can perform pattern
recognition and involves the selection of antibodies (candidate solutions) based on affinity
either by matching against an antigen pattern or via evaluation of a pattern by a cost
function.

3. To Collect the Data set from BHMRC Hospital Bhopal that contains 500 Patient data set.
The proposed method has been tested on BHMRC (Bhopal Memorial Research Center)
patient data set such as person age in terms of years, male / female, WBC, HGB, PLT,
Blood Urea, Cretinine. In medical data sets, attributes are typically relatively conditionally
independent given the class.

5. CONCLUSION

AIS mimic the biological system and intend to solve any complex problem. AIS algorithms can be
implemented along with evolutionary algorithm for classification, prediction and for data analysis.
This study gives a framework of AIS algorithms and its procedure for any application. Further the
desirable properties of the immune system algorithms can be applied in multiple domains along
with artificial neural networks and fuzzy concepts

6. REFERENCES

[1]. Abe, H., Ohsaki, M., Yokoi, H., & Yamaguchi, T. (2006). Implementing an integrated time-series data mining
environment based on temporal pattern extraction methods: A case study of an interferon therapy risk mining for
chronic Hepatitis. New Frontiers in Artificial Intelligence, Lecture Notes in Computer Science, 4012, 425-435

[2]. Rami J.Oweis (2013). Survey and critique of techniques for extracting rules from trained artificial neural networks.
Knowledge-Based Systems, 8(6), 373—389.

[3]. N.Benamrane. (2007). Comparing analytical decision support models through boolean rule extraction: A case
study of ovarian tumour malignancy. Advances in Neural Networks, Lecture Notes in Computer Science, 4492,
1177-1186.

[4]. lan Middleton (2013). Fast neural network learning algorithms for medical applications. Neural Computing and
Applications, 23(3-4), 1019-1034.

[5]. S. Shen (2007). Therapeutic drug monitoring of kidney transplant recipients using profiled support vector
machines. IEEE Transactions on Systems, Man, and Cybernetics, Part C: Applications and Reviews, 37(3), 359—
372.

[6]. Clarke, C. J., Gonzalez, P., Del Jesus, M. J., Navio-Acosta, M., & Jiménez-Trevino, L. (2010). Evolutionary fuzzy
rule extraction for subgroup discovery in a psychiatric emergency department. Soft Computing, 15(12), 2435-
2448.

[7]. Jaafar and Ali (2014). Rule Extraction: from neural architecture to symbolic representation. Connection Science,
7, 3-27.

[8]. Gupta and Shreevastava (2006). Mammogram segmentation by contour searching and mass lesions
classification with neural network. IEEE Transactions on Nuclear Science, 53(5), 2827-2833.

[9]. Kadhim Qeethara (2000). Computerized decision support in medical imaging. IEEE Engineering in Medicine and
Biology Magazine, 19(5), 89—-96.

[10]. K. Anooj (2012). Tele-EEG in the UK: A report of over 1000 patients. Journal of Telemedicine and Telecare,
18(5), 243-246.

[11].  Shantakumar B. Patil. (2007). A new medical decision making system: Least square support vector machine
(LSSVM) with fuzzy weighting pre-processing. Expert Systems with Applications, 32(2), 409-414.

ICET?S 2017 School of Research & Technology 123



Research Journal of Science, Engineering and Management
ISSN No0.2278-8050 Vol 6, Issue 1, Jan-Mar 2017

[12]. G. Subbalakshmi, Mr. K. Ramesh and Mr. M. Chinna Rao (2009). Faster self-organizing fuzzy neural network
training and a hyperparameter analysis for a brain—Computer Interface. IEEE Transactions on Systems, Man, and
Cybernetics, Part B: Cybernetics, 39(6), 1458-1471.

[13].  Milan Kumari. (2005). Predicting breast cancer survivability: A comparison of three data mining methods.
Artificial Intelligence in Medicine, 34(2), 113-127.

[14].  S. B. Patel. (2012). Application of the fuzzy ARTMAP neural network model to medical pattern classification
tasks. Artificial Intelligence in Medicine, 8(4), 403-428.

[15].  Farhad Soleimanian Gharehchopogh (2013). A novel medical decision support system. Computing & Control
Engineering Journal, 7(4), 177-183.

[16].  Jacqulin Margret. (2013). Bootstrap methods: Another look at the Jackknife. The Annals of Statistics, 7(1), 1—
26.

[17]. Osareh, Shadgar, and Markham (2014). An introduction to the bootstrap. New York: Chapman and Hall.
Exarchos, T. P., Tzallas

[18]. Ma and Wang (2006). LEAD: A methodology for learning efficient approaches to medical diagnosis. IEEE
Transactions on Information Technology in Biomedicine, 10(2), 220—-228.

[19]. Kondo, Kondo, and Ueno (2013). Differential evolution for automatic rule extraction from medical databases.
Applied Soft Computing, 13(2), 1265-1283.

[20]. Walczak (2007). Early breast cancer prognosis prediction and rule extraction using a new constructive neural
network algorithm. Computational and Ambient Intelligence, Lecture Notes in Computer Science, 4507, 1004—
1011.

[21].  Srinivasan, Eswaran, and Sriraam (2008). Principal component analysisenhanced cosine radial basis function
neural network for robust epilepsy and seizure detection. IEEE Transactions on Biomedical Engineering, 55(2),
512-518.

[22]. Ribeiro, Traina, Traina, and Azevedo-Marques (2012). Data mining: Concepts and techniques (3rd ed.). MA,
USA: Morgan Kaufmann.

[23].  Jesus, Navio-Acosta, and Jiménez-Trevino (2012). Building expert systems. London: Addison-Wesley.

[24]. Hua Yang et al. (2006). Extracting fuzzy rules from polysomnographic recordings for infant sleep
classification. IEEE Transactions on Biomedical Engineering, 53(10), 1954-1962.

[25]. Liang. (2006). Maximizing sensitivity in medical diagnosis using biased minimax probability machine. IEEE
Transactions on Biomedical Engineering, 53(5), 821-831.

[26]. Isola, R., Carvalho, R., & Tripathy, A. K. (2012). Knowledge discovery in medical systems using differential
diagnosis, LAMSTAR, and k-NN. IEEE Transactions on Information Technology in Biomedicine, 16(6), 1287—
1295.

[27]. Kahramanli, H., & Allahverdi, N. (2009). Extracting rules for classification problems: AIS based approach.
Expert Systems with Applications, 36(7), 10494-10502.

[28]. Karayiannis, N. B., Mukherjee, A., Glover, J. R., Ktonas, P. Y., Frost, J. D., Hrachovy, R. A., et al. (2006).
Detection of pseudo sinusoidal epileptic seizure segments in the neonatal EEG by cascading a rule-based
algorithm with a neural network.

ICET?S 2017 School of Research & Technology 124



Research Journal of Science, Engineering and Management
ISSN No0.2278-8050 Vol 6, Issue 1, Jan-Mar 2017

A Review of Security Issues In Cloud Computing
Shital Gupta’, Sana Siddiqui?, Komal Tahiliani®

Assocaite Professor, SORT, PEPOPLE’S UNIVERSITY BHOPAL

ABSTRACT

The recent emergence of cloud computing has drastically altered everyone’s perception of
infrastructure architectures, software delivery and development models. Projecting as an
evolutionary step, following the transition from mainframe computers to client/server deployment
models, cloud computing encompasses elements from grid computing, utility computing and
autonomic computing, into an innovative deployment architecture. This rapid transition towards
the clouds, has fuelled concerns on a critical issue for the success of information systems,
communication and information security. From a security perspective, a number of unchartered
risks and challenges have been introduced from this relocation to the clouds, deteriorating much
of the effectiveness of traditional protection mechanisms. As a result the aim of this paper is
twofold; firstly to evaluate cloud security by identifying unique security requirements and secondly
to attempt to present a viable solution that eliminates these potential threats. This paper proposes
introducing a Trusted Third Party, tasked with assuring specific security characteristics within a
cloud environment. The proposed solution calls upon cryptography, specifically Public Key
Infrastructure operating in concert with SSO and LDAP, to ensure the authentication, integrity and
confidentiality of involved data and communications. The solution, presents a horizontal level of
service, available to all implicated entities, that realizes a security mesh, within which essential
trust is maintained.

KEYWORDS: Utility computing, Grid computing

1 Introduction

With the rapid development of processing and storage technologies and the success of the
Internet, computing resources have become cheaper, more powerful and more ubiquitously
available than ever before. This technological trend has enabled the realization of a new
computing model called cloud computing, in which resources (e.g., CPU and storage) are
provided as general utilities that can be leased and released by users through the Internet in an
on-demand fashion. In a cloud computing environment, the traditional role of service provider is
divided into two: the infrastructure providers who manage cloud platforms and lease resources
according to a usage-based pricing model, and service providers, who rent resources from one or
many infrastructure providers to serve the end users. The emergence of cloud computing has
made a tremendous impact on the Information Technology (IT) industry over the past few years,
where large companies such as Google, Amazon and Microsoft strive to provide more powerful,
reliable and cost-efficient cloud platforms, and business enterprises seek to reshape their
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business models to gain benefit from this new paradigm. Indeed, cloud computing provides
several compelling features that make it attractive to business owners.

2 Related Technologies

Cloud computing is often compared to the following technologies, each of which shares certain
aspects with cloud computing: Grid Computing: Grid computing is a distributed computing
paradigm that coordinates networked resources to achieve a common computational objective.
The development of Grid computing was originally driven by scientific applications which are
usually computation-intensive. Cloud computing is similar to Grid computing in that it also employs
distributed resources to achieve application-level objectives. However, cloud computing takes one
step further by leveraging virtualization technologies at multiple levels (hardware and application
platform) to realize resource sharing and dynamic resource provisioning. Utility Computing: Utility
computing represents the model of providing resources on-demand and charging customers
based on usage rather than a flat rate. Cloud computing can be perceived as a realization of utility
computing. It adopts a utility-based pricing scheme entirely for economic reasons. With on-
demand resource provisioning and utility based pricing, service providers can truly maximize
resource utilization and minimize their operating costs. Virtualization: Virtualization is a technology
that abstracts away the details of physical hardware and provides virtualized resources for high-
level applications. A virtualized server is commonly called a virtual machine (VM). Virtualization
forms the foundation of cloud computing, as it provides the capability of pooling computing
resources from clusters of servers and dynamically assigning or reassigning virtual resources to
applications on-demand. Autonomic Computing: Originally coined by IBM in 2001, autonomic
computing aims at building computing systems capable of self-management, i.e. reacting to
internal and external observations without human intervention. The goal of autonomic computing
is to overcome the management complexity of today’s computer systems. Although cloud
computing exhibits certain autonomic features such as automatic resource provisioning, its
objective is to lower the resource cost rather than to reduce system complexity. In summary, cloud
computing leverages virtualization technology to achieve the goal of providing computing
resources as a utility. It shares certain aspects with grid computing and autonomic computing but
differs from them in other aspects. Therefore, it offers unique benefits and imposes distinctive
challenges to meet its requirements.

In cloud computing, the available service models are:

o Infrastructure as a Service (laaS). Provides the consumer with the capability to provision
processing, storage, networks, and other fundamental computing resources, and allow the
consumer to deploy and run arbitrary software, which can include operating systems and
applications. The consumer has control over operating systems, storage, deployed applications,
and possibly limited control of select networking components.

o Platform as a Service (PaaS). Provides the consumer with the capability to deploy onto the cloud
infrastructure, consumercreated or acquired applications, produced using programming languages
and tools supported by the provider. The consumer does not manage or control the underlying
cloud infrastructure including network, servers, operating systems, or storage, but has control over
the deployed applications and possibly application hosting environment configurations.
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o Software as a Service (SaaS). Provides the consumer with the capability to use the provider’s
applications running on a cloud infrastructure. The applications are accessible from various client
devices, through a thin client interface, such as a web browser (e.g. web-based e-mail). The
consumer does not manage or control the underlying cloud infrastructure, including network,
servers, operating systems, storage, or even individual application capabilities, with the possible
exception of limited userspecific application configuration settings.

Four deployment models have been identified for cloud architecture solutions, described below:

° Private cloud. The cloud infrastructure is operated for a private organization. It may be managed
by the organization or a third party, and may exist on premise or off premise.

o Community cloud. The cloud infrastructure is shared by several organizations and supports a
specific community that has communal concerns (e.g., mission, security requirements, policy, and
compliance considerations). It maybe managed by the organizations or a third party, and may
exist on premise or off premise.

> Public cloud. The cloud infrastructure is made available to the general public or a large industry
group and is owned by an organization selling cloud services.

o Hybrid cloud. The cloud infrastructure is a composition of two or more clouds (private,
community, or public) that remain unique entities, but are bound together by standardized or
proprietary technology, that enables data and application portability (e.g., cloud bursting for load-
balancing between clouds) .

A number of key characteristics of cloud computing have been identified [6,7]:

Flexibility/Elasticity: users can rapidly provision computing resources, as needed, without human
interaction. Capabilities can be rapidly and elastically provisioned, in some cases automatically, to
quickly scale out or up.

Scalability of infrastructure: new nodes can be added or dropped from the network as can physical
servers, with limited modifications to infrastructure set up and software. Cloud architecture can
scale horizontally or vertically, according to demand.

Broad network access. Capabilities are available over the network and accessed through standard
mechanisms that promote use by heterogeneous platforms (e.g., mobile phones, laptops, and
PDAS).

Location independence. There is a sense of location independence, in that the customer
generally has no control or knowledge over the exact location of the provided resources, but may
be able to specify location at a higher level of abstraction (e.g., country, state, or datacenter).
Reliability improves through the use of multiple redundant sites, which makes cloud computing
suitable for business continuity and disaster recovery.

Economies of scale and cost effectiveness. Cloud implementations, regardless of the deployment
model, tend to be as large as possible in order to take advantage of economies of scale. Large
cloud deployments can often be located close to cheap power stations and in low-priced real
estate, to lower costs.

3 Cloud computing security
Confidentiality and privacy
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Confidentiality refers to only authorized parties or systems having the ability to access protected
data. The threat of data compromise increases in the cloud, due to the increased number of
parties, devices and applications involved, that leads to an increase in the number of points of
access. Delegating data control to the cloud, inversely leads to an increase in the risk of data
compromise, as the data becomes accessible to an augmented number of parties. A number of
concerns emerge regarding the issues of multitenancy, data remanence, application security and
privacy. Data confidentiality in the cloud is correlated to user authentication. Protecting a user’s
account from theft is an instance of a larger problem of controlling access to objects, including
memory, devices, software etc. Electronic authentication is the process of establishing confidence
in user identities, electronically presented to an information system. Lack of strong authentication
can lead to unauthorized access to users account on a cloud, leading to a breach in privacy.

Integrity

A cloud computing provider is trusted to maintain data integrity and accuracy. The cloud model
presents a number of threats including sophisticated insider attacks on these data attributes.
Software Integrity refers to protecting software from unauthorized deletion, modification, theft or
fabrication. Deletion, modification or fabrication can be intentional or unintentional. For instance a
disgruntled employee may intentionally modify a program to fail when certain conditions are met
or when a certain time is reached. Cloud computing providers implement a set of software
interfaces or APIs that customers use to manage and interact with cloud services. In addition to
previously mentioned threats, the security of cloud services depends heavily on the security of
these interfaces as an unauthorized user gaining control of them could alter delete or fabricate
user data. In the cloud, responsibility for the protection of the software’s integrity is transferred to
the software’s owner or administrator. Hardware and network integrity is an additional issue that
needs to be addressed by the cloud provider, as he is burdened with protecting the underlying
hardware from theft, modification and fabrication.

Availability

Availability refers to the property of a system being accessible and usable upon demand by an
authorized entity. System availability includes a systems ability to carry on operations even when
some authorities misbehave. The system must have the ability to continue operations even in the
possibility of a security breach. Availability refers to data, software but also hardware being
available to authorized users upon demand. Leveraging users from hardware infrastructure
demands, generates a heavy reliance on the ubiquitous network’s availability. The network in now
burdened with data retrieval and processing.

Security identification of threats

Essentially securing an Information System (IS), involves identifying unique threats and
challenges which need to be addressed by implementing the appropriate countermeasures.
Ultimately, the identified security requirements and selected security controls are introduced to the
standard systems engineering process, to effectively integrate the security controls with the
information systems functional and operational requirements, as well as other pertinent system

ICET?S 2017 School of Research & Technology 128



Research Journal of Science, Engineering and Management
ISSN No0.2278-8050 Vol 6, Issue 1, Jan-Mar 2017

requirements (e.g., reliability, maintainability, supportability) [17]. Cloud computing due to its
architectural design and characteristics imposes a number of security benefits, which include
centralization of security, data and process segmentation, redundancy and high availability. While
many traditional risks are countered effectively, due to the infrastructures singular characteristics,
a number of distinctive security challenges are introduced. Cloud computing has “unique
attributes that require risk assessment in areas such as availability and reliability issues, data
integrity, recovery, and privacy and auditing™ [18].

4 Conclusions

Cloud computing will support a surplus of information systems as the benefits outnumber its
shortcomings. Cloud computing offers deployment architecture, with the ability to address
vulnerabilities recognized in traditional 1S but its dynamic characteristics are able to deter the
effectiveness of traditional countermeasures. In this paper we have identified generic design
principles of a cloud environment which stem from the necessity to control relevant vulnerabilities
and threats. To do so, software engineering and information systems design approaches were
adopted. Security in a cloud environment requires a systemic point of view, from which security
will be constructed on trust, mitigating protection to a trusted third party.
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Abstract

Providing secure communication over insecure open networks has been a great concern for
researchers. During recent years, cryptographic approaches have been applied to remove these
problems, although the security research community has explored dozens of proposals for
replacing or strengthening passwords, they appear likely to remain entrenched as the standard
mechanism of human-computer authentication on the Internet for years to come. A number of
useful privacy enhancing technologies (PETs) have been developed for dealing with privacy
issues and previous works on privacy protection have focused on a wide variety of topics. In
general, authentication services may require three factors, i.e., password, smart card and
biometric characteristics.

Keywords: Password Based Authentication, Smart Card Authentication

Introduction

Most password-based user verification organizations place total belief on the confirmation server
where keywords or easily resultant password corroboration data are deposited in an essential
database. These organizations could be effortlessly bargained by offline dictionary attacks
familiarized at the server side. Cooperation of the verification server by either foreigners or
insiders focuses all user passwords to experience and may have thoughtful glitches. To
overwhelmed these difficulties in the solitary server organization many of the organizations has
been planned such as multi server organizations, public key cryptography and keyword
organizations, threshold keyword authentication organizations, two server keyword authentication
schemes. Most password-based user verification organizations residence total belief on the
verification server where keywords or easily resultant password confirmation statistics are stowed
in a dominant database.

Traditional procedures for password-based confirmation undertake a single server which supplies
all the evidence (e.g., the password) essential to confirm a user. Password based verification is
the most normally used object confirmation method, due to the circumstance that no protected
storage is compulsory, and a user only requirements to remember his password and then can
validate anywhere, anytime. Most of the existing password based verification arrangements
undertake the single-server classical where a single waitperson happens in an organization. The
chief problem of the single server classical is that the server may consequence in a single fact of
catastrophe, in the sense that negotiation of the server exposes all user passwords held by the
server. [1] A protection that increases the variable costs for the attacker. Attacking one user is
expensive, but not entirely unrealistic for the fraudster. However, attacking a second user imposes
almost the full amount of work on the fraudster again, making the whole scam uneconomical for
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him. The approach is based on two major changes compared to current solutions. The first one is
the use of individualized key derivation functions, which ensure that given the same input, each
copy of the application ends up with different keys. Scheming a secure keyword based
organization is a precise task that has attracted many cryptographers. Bellov in and Merritt
proposed the encrypted key exchange (EKE) protocol.

The EKE procedure permits two communiqué entities to confirm each other and to create a sitting
key for fortifying later programmers via a weak keyword. Since then, numerous two-party
password-based authenticated key establishment (2PAKE) procedures have been planned to
advance security and presentation. These schemes consider authentication between a client and
a server and assume that the two involved objects are client and server correspondingly and they
share a common password.With diversity and development of communication environments in the
fields such as mobile networks, home networking and etc., these types of communication
networks intends to integrate into the Internet and the end to-end security is considered as one of
the key issues in designing next generation Internet technology.

2. Techniques for Security notions

2.1 Password Authenticated Key Exchange Protocols: Password Authenticated Key Exchange (PAKE)
protocols authorize a client and a server to confirm each other between the sender and receiver
and then generate a strong general session key all the way through a pre-shared human
impressive password over an insecure channel on the existing Network.[2] Password
Authenticated Key Exchange (PAKE) protocols enable two entities to agree on a frequent session
key based on a pre-shared human impressive password. So the proficient make safe two-party
PAKE protocol is proposed to provide several securities attributes while the efficiency is also
improved. In this work we are going to implement an efficient key exchange mechanism using
concept of an efficient secure two-party PAKE protocol is designed to provide several securities
attributes while the efficiency is also improved.

2.2 Smart Card Based Authentication: Password authentication with smart card is one of the most
expedient and effective two-factor confirmation instruments for remote organizations to guarantee
one collaborating party of the lawfulness of the consistent party by gaining of corroborative
evidence. This method has been widely positioned for numerous kinds of confirmation requests,
such as remote host login, online banking, e-commerce and e-health [4]. In addition, it constitutes
the basis of three-factor authentication [3]. Though, there still happens trials in both security and
presentation features due to the strict security necessities and reserve strained features of the
patrons.

Introduced the first distant user confirmation arrangement using smart cards there have been

many of such arrangements planned [4].
2.3 Issues and Challenges And Its Security Schemes[5]

e Forward secrecy: If the user's password or the server's private key is revealed, the secrecy of
formerly established session keys should not be revealed.

e Known session key security: Disclosure of one sitting key should not reveal other session
keys.

e Resilience to Denning-Sacco attack: Disclosure of assembly key should not permit an attacker
to calculate or guess the password.

e Resilience to password compromise impersonation attack: Password compromise of any user A
should not enable an attacker to share any session key with A by impersonating
himself/herself as any other entity.
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e Resilience to Unknown Key Share (UKS) attack: User A should not be coerced into sharing a key
with an attacker while he thinks that his key is shared with another user B.

e Resilience to off-line dictionary attack: If an attacker could guess a password, he should not be
able to check his guess off-line.

e Resilience to undetectable on-line dictionary attack: If the attacker could guess a password in an
on-line transaction, he should not be able to check the correctness of his guess by using
responses from the server and the server is also able to detect an honest appeal from a
hateful appeal.

e Resilience to replay attack: An attacker or originator, who captured the exchanged data,
should not be able to reuse it maliciously.
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Abstract

We humans always have a keen desire to make sense of our surroundings, but are always a step
behind when the concern is about looking into our inner selves or keeping an eye on the inmost
transformations. In this fast changing world where we are embracing countless technological
advancement, why not make the best use to supervise one’s own health? Among the panoply of
services provided by the mobile systems, the most prominent one lies into the healthcare sector.
One such approach is Mobile Health Care Systems. This paper is an effort to (a) Highlight the
opportunities in sensor enabled mobile health care systems (b) Identify the open issues and
challenges (c) Explore the present status of mobile health management in developing countries.
Keywords: Mobile Health-Care Systems, Sensors

Introduction

With the rapid evolvement in the mobile landscape, mobile devices have become an integral part
of our lives. The flexibility in communication, collaboration and information sharing has made the
mobile devices a potential Information and Communication Technology (ICT) tool. By the end of
2017 the number of mobile phone users is expected to reach 4.77 billion. The consistent growth in
mobility has oriented significant features that have improved the quality of service. One prominent
area in this regard is the healthcare sector where mobile health care applications have become a
necessity rather an option [2] Mobile health care (often shortened to m-Health) according to
WORLD HEALTH ORGANIZATION is the medical practice with the help of mobile devices [6]
such as mobile phones, tablets, personal digital assistants and other wireless devices. More
specifically m-Health refers to the delivery, facilitation and communication of health related
information. Healthcare systems are at the cusp of being revolutionized by the improvement in
technology, which can be fitted into the existing best practices so as to enable a safer cure, liberal
doctor-patient communication and personalized treatment at lower cost. Incorporation of wireless
sensors with mobile devices puts diagnosis and treatment decisions directly in the possession of
patients. It won’t be lame to imagine a time in near future where the sensors will be monitoring
and collecting physiological parameters thereby adding it to an individual's health record. When
you show up for the physical examination the doctor has not only the clinical data but also an
affluent sensor record. [2] Such an unconventional idea could have a breath-taking impact on the
global healthcare system, drastically lower the cost of diagnosis and increase the speed and
accuracy.
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Trends and Opportunities:

Smarter healthcare has attracted many people in the suburbs but several disciplines, applications

and opportunities are yet to be explored. Some of the astonishing trends in m-Health are

e Telemedicine: Telemedicine in simplest form is the practice of using information and
communication technology where clinical advice or service can be shared. It has three main
categories: store and forward, remote monitoring and interactive services. The best use of the
concept lies in the underserved regions and the patients who are unable to reach for their
treatment. Since the idea of telemedicine is inherently mobile it will have a rising impact on the
mobile health field.

e Smart Wearable’s: Innovation in electronic healthcare can readily grab the attention of doctors
and patients both. Smart Wearable Body Sensors include a wide range of devices such as
gyroscope, smart watches and lenses, fitness tracker etc

e PERS: Personal Emergency Response Systems or Medical Emergency Response Systems are
used to call for help in emergency by pushing a button. PERS has a transmitter, a console and
an emergency response centre. The concept evolves in the form of location tracking and fall-
monitoring.

These are just few features out of the list. In addition, device communication has certainly
bypassed the classical model. Looking ahead advanced solutions such as implanted sensors,
robot inside patients and doctors, secure data connectivity can open a wealth of opportunities. M-
Health will always stay in expansion due to changes in technology. The greatest leap in this field
will be taken when the connectivity will be reached to the most remote parts of the globe; specially
the rural areas. There is an uttermost need to have specialized devices and determined health
applications. A central regulatory body managing the training and awareness programs for the
patients and doctors along with the cost effective measure will prove to be an aid in the m-Health
domain.

Open Issues and Current Status: People are going mobile. In the past few years there has been a

flood of mobile devices from- tablets to wearables. Now when the healthcare integrates with

mobility there are clear bunch of opportunities; with the clear solutions there comes a set of
challenges like:

e Data Security and confidentiality: Security and privacy of healthcare information is the biggest
concern. Mobile health needs a proper set of guidelines, definite rules and regulations so that
the patient health information (PHI) can be handled in a secure way.

e Reliability of devices: Additional overhead adds to when brand damage occurs due to the poorly
developed applications and mobile devices. Unnecessary alarms and reminders in the devices
has led to anxiety in patients, thereby increasing the clinical visits. The patients are obvious to
lose interest and they get frustrated quickly.

e Cost issues: India being a self funded market with poor health infrastructure special cost
effective steps are not yet developed. Most of the physicians in government hospitals do not
have smart devices at work. Researchers are finding solution to secure patients data but it
needs a huge investment from the government’s part.

e Lack of central authority: There is no central regulatory body in developing countries that is
responsible for the healthcare. In the absence of regulatory measure, safeguarding the patient
data is on a broken bridge.
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e Market Volatility: It is hard to keep the consumers, devices and market conditions in pace. The
needs and demands of the consumers change during the course of time, market conditions
change abruptly and the devices evolve rapidly. Moreover the innovations done in the mobile
devices are seldom exploited.

e Integration with IT systems: Development of mobile applications and the use mobile devices can
be promoted but the healthcare organizations need to be sure of integrating these changes
with the existing IT systems and standards.

India’s health system is patchy, with underfunded and overcrowded hospitals and clinics and
inadequate rural service. The statistics for India’s health infrastructure are below than that of other
countries. It has only one bed to 1,050 patients. Shortage of qualified medical professional is also
a key challenge to the Indian health care industry. Now the question arises what should be the
next prodigious step? One of the ways to increase the funding is though the public-private
partnership. Initiatives are being made to introduce low cost smart-phones. For the funding WHO
and World Bank are pushing government to set up strategic approach and continued funding for
public health. For the complete evaluation, companies and government are making better and
smarter systems which make evaluations more efficient, hopefully staying ahead of the tech
curve.

Conclusion

This paper presents the potential of m-Health systems, which can replace the traditional health
care services by taking the advantage of the sensing capabilities of smart-phones and mobility.
With the ageing population, increase in sedentary lifestyle leading to chronic illness, technology
can be put to use for the m-Health initiatives. In developing countries like India, with phenomenal
increase in smart-phone penetration, the opportunity is tremendous. We have discussed the
trends and opportunities of m-Health systems along with the risk factors. On one side of coin there
are breakthroughs and on the other side there are challenges which beam out major security
concerns. For the progression of m-Health government should invest in preventive and social
medicine by promoting health education and preventive health-care concepts.
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Abstract

The information leak of sensitive data on systems has a serious threat to organization data
security. Statistics show that the improper encryption on files and communications due to human
errors is one of the leading causes of information loss. So there a need tools to identify the
exposure of sensitive data by monitoring the content in storage and transmission. However,
detecting the exposure of sensitive data information is challenging due to data transformation in
the content. Transformations result in highly unpredictable leak patterns. In this paper, it is utilize
sequence alignment techniques used for detecting complex data-leak patterns. This algorithm is
designed for detecting long and inexact sensitive data patterns. This detection is paired with a
comparable sampling algorithm, which allows one to compare the similarity of two separately
sampled sequences. The system achieves good detection accuracy in recognizing transformed
leaks. It implements a parallelized version of our algorithms in graphics processing unit to
achieve high analysis data. In the case of collective privacy preservation, organizations have to
cope with some interesting conflicts. For instance, when personal information undergoes
analysis processes that produce new facts about users' shopping patterns, hobbies, or
preferences, these facts could be used in recommender systems to predict or affect their future
shopping patterns. In general, this scenario is beneficial to both users and organizations.
However, when organizations share data in a collaborative project, the goal is not only to protect
personally identifiable information but also sensitive knowledge represented by some strategic
patterns. To demonstrate the high multithreading scalability of the data leak detection method
required by a requirement of organization.

Keywords— Information leak detection, content inspection, sampling, alignment, dynamic
programming, and sensitive data patterns.
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|. INTRODUCTION
To minimize the exposure of sensitive data and documents, an organization needs to prevent

clear text sensitive data from appearing in the storage or communication. In today’s increasingly
digital world, there is often a tension between safeguarding privacy and sharing information.
Although, in general, sensitive data clearly needs to be kept confidential data owners are often
motivated, or forced, to share sensitive information Privacy-Preserving Sharing of Sensitive
Information , and proposes one efficient and secure instantiation that functions as a privacy shield
to protect parties from disclosing more than the required minimum of sensitive information. We
model in the context of simple database-querying applications with two parties: a server that has a
database, and a client, performing simple disjunctive equality queries detecting the exposure of
sensitive information are challenging due to data transformation in the content. Transformations
result in highly unpredictable leak patterns. In this paper, we utilize sequence alignment
techniques for detecting complex data-leak asymmetric cryptography, facilitate the creation of a
verifiable association between a public key and the identity other attributes of the holder of the
corresponding private key, for uses such as authenticating the identity of a specific entity,
ensuring the integrity of information, providing support for non repudiation, and establishing an

encrypted communications section.

II. Brief Literature Survey
Big data analysis system concept for detecting unknown attacks:Sung-Hwan Ahn Nam-Uk

Kim,Tai-Myoung Chung. 16-19 Feb. 2014(IEEE). Unknown cyber-attacks are increasing because

existing security systems are not able to detect them. Big data analysis techniques that can
extract information from a variety of sources to detect future attacks. The event of new and
previously unknown attacks, detection rate becomes very low and false negative increases. To
defend against these unknown attacks. Does not detect future Advanced Persistent Threat (APT)
detection.[1] Big Data Analytics with Hadoop to analyse Targeted Attacks on Enterprise Data:
Bhawna Gupta, Dr.Kiran Joyti in Journal of Computer Science and Information Technologies,
Vol.5, 2014, (IEEE). Big data security analytics is used for the growing practice of organization to
gather and analyse security data to detect vulnerabilities and intrusions. Security and Information
Event Monitoring (SIEM) system. The malicious and targeted attacks have become main subject
for government, organization or induct. Big data analytics is the process of analysing big data to
find hidden patterns, unknown correlations and other useful information that can be extracted to

ICET?S 2017 School of Research & Technology 139


http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Sung-Hwan%20Ahn.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Sung-Hwan%20Ahn.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Nam-Uk%20Kim.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Nam-Uk%20Kim.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Nam-Uk%20Kim.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Nam-Uk%20Kim.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Tai-Myoung%20Chung.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Tai-Myoung%20Chung.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Tai-Myoung%20Chung.QT.&newsearch=true

Research Journal of Science, Engineering and Management
ISSN No0.2278-8050 Vol 6, Issue 1, Jan-Mar 2017

make better decisions. It is used effectively and at the same time, hackers can leave their targets

forever.[2] Zero Day Attack Signatures Detection Using Honeypot: Musca, Mirica, E. ;

Deaconescu, R. IEEE 29-31 May 2013. Unexpected behavior. Fault distribution studies show that

there is a correlation between the number of lines of code and the number of faults. LCS algorithm
on the packet content of a number of connections going to the same services. Zero-day attack or
threat is a computer threat that tries to exploit computer application vulnerabilities that are
unknown to others or undisclosed to the software developer. Vulnerability window which is the
time between the first exploitation of vulnerability and when software developers start to develop a
countermeasure to that threat. [3]Cloud Model based Outlier Detection Algorithm for Categorical
Data: Dajiang Lei Liping Zhang And Lisheng Zhang, Vol. 6, No. 4, August, 2013. Numerical data
but there will be a large number of categorical data in real life. Some outlier detection algorithm
shave been designed. for categorical data. There are two main problems of outlier detection for
categorical data, which are the similarity measure between categorical data objects and the
detection efficiency. Outlier detection algorithm for categorical data. Efficient outlier detection can
help us make good decisions on erroneous data or prevent the negative influence of malicious
and faulty behaviour. Many data mining techniques try to reduce the influence of outliers or
eliminate them entirely. The in fore mention manner may result in the loss of important hidden
information.[4][5]Cloud Computing-Based Forensic Analysis for Collaborative Network Security
Management System: Zhen Chen*, Fuye Han, Junwei Cao, Xin Jiang, and Shuo Chen.l,
February 2013. Internet security problems remain a major challenge with many security concerns
such as Internet worms, spam, and phishing attacks. Botnets, well-organized distributed network
attacks, consist of a large number of bots that generate huge volumes of spam or launch
Distributed Denial of Service (DDoS) attacks on victim hosts. A distributed security overlay
network with a centralized security centre leverages a peer-to-peer communication protocol used
in the UTMs collaborative module. These new security rules are enforced by collaborative UTM
and the feedback events of such rules are returned to the security centre. Collaborative network
security management system cannot identify the intrusion.[6] Understanding privacy in data
mining requires understanding how privacy can be violated and the possible means for preventing
privacy violation. In general, one major factor contributes to privacy violation in data mining: the
misuse of data. Users' privacy can be violated in different ways and with different intentions.

Although data mining can be extremely valuable in many applications (e.g., business, medical
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analysis, etc),it can also, in the absence of adequate safeguards, violate informational privacy.

Privacy can be violated if personal data
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Fig 1. Dataflow diagram

A typical setting involves two parties: one that seeks information from the other that is either
motivated, or compelled, to share (only) the requested information. Consequently, in numerous
occasions, there is a tension between information sharing and privacy. On the one hand, sensitive
data needs to be kept confidential; on the other hand, data owners may be willing, or forced, to
share information.

[ll.Problem Detected

We extensively evaluate the accuracy of our solution with several types of datasets under a
multitude of real-world data leak scenarios. This module allows the user to register their identity

into the system with proper input parameters. The key generation centres play a vital role in it,
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which generates public/ secret parameters. The key authorities consist of a central authority and
multiple local authorities. Assume that there are secure and reliable communication channels
between a central authority and each local authority during the initial key setup and generation
phase. Each local authority manages different attributes and issues corresponding attribute keys
to users. They grant differential access rights to individual users based on the users’ attributes.
The key authorities are assumed to be honest but curious. That is, they will honestly execute the
assigned tasks in the system however they would like to learn information of encrypted contents

as much as possible.

IV.PROPOSED SYSTEM

The purpose of this proposed work is to provide the approach functions as a privacy shield to
protect parties from disclosing more than the required minimum of their respective sensitive
information. PPSSI deployment prompts several challenges, which are addressed in this project.
Extensive experimental results attest to the practicality of attained privacy features and show that
our approach incurs quite low overhead. For better attack detection, big data incorporates attack
graph analytical procedures into the intrusion detection processes. We must note that the design
of does not intend to improve any of the existing intrusion detection algorithms; indeed, employs a
reconfigurable virtual networking approach to detect and counter the attempts to compromise
VMs, thus preventing zombie VMs.

The proposed method has several advantages.

1. To avoid the attacker.
2. Secrecy of the data should be maintained.

3. The scheme is robust to withstand brute force attacks.

Understanding privacy in data mining requires understanding how privacy can be violated and
the possible means for preventing privacy violation. In general, one major factor contributes to

privacy violation in data mining: the misuse of data. Users' privacy can be violated in different
ways and with different intentions. the absence of adequate safeguards, violate informational
privacy. Privacy can be violated if personal data are used for other purposes subsequent to the
original transaction between an individual and an organization when the information was
collected (Culnan, 1993). One of the sources of privacy violation is called data magnets (Rezgui

et al., 2003). Data magnets are technigues and tools used to collect personal data. Examples of
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data magnets include explicitly collecting information through on-line registration, identifying
users through IP addresses, software downloads that require registration, and indirectly
collecting information for secondary usage. In many cases, users may or may not be aware that
information is being collected or do not know how that information is collected. In particular,
collected personal data can be used for secondary usage largely beyond the users' control and
privacy laws. This scenario has led to an uncontrollable privacy violation not because of data

mining itself, but fundamentally because of the misuse of data.

Individual privacy preservation: The primary goal of data privacy is the protection of personally
identifiable information. In general, information is considered personally identifiable if it can be
linked, directly or indirectly, to an individual person. Thus, when personal data are subjected to
mining, the attribute values associated with individuals are private and must be protected from
disclosure. Miners are then able to learn from global models rather than from the
characteristics of a particular individual.

Collective privacy preservation: Protecting personal data may not be enough. Sometimes, we
may need to protect against learning sensitive knowledge representing the activities of a
group. We refer to the protection of sensitive knowledge as collective privacy preservation. The
goal here is quite similar to that one for statistical databases, in which security control
mechanisms provide aggregate information about groups (population) and, at the same time,
prevent disclosure of confidential information about individuals. However, unlike as is the case
for statistical databases, another objective of collective privacy preservation is to protect

sensitive knowledge that can provide competitive advantage in the business world.

In the case of collective privacy preservation, organizations have to cope with some interesting

conflicts. For instance, when personal information undergoes analysis processes that produce

new facts about users' shopping patterns, hobbies, or preferences, these facts could be used in

recommender systems to predict or affect their future shopping patterns. In general, this scenario

is beneficial to both users and organizations. However, when organizations share data in a

collaborative project, the goal is not only to protect personally identifiable information but also

sensitive knowledge represented by some strategic patterns.
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To increase the security level this proposed scheme overcomes the limitation of “Hybrid

encryption algorithm proposed. The proposed enhanced scheme includes Triple DES, RSA and

MD?5.Triple DES (Variant of DES) strengthens the security of Data transmission. Reason behind

for selecting triple DES rather than Double DES is that in double DES algorithm the key used for

encryption and decryption is suspected to meet-in-middle attack. Key distribution problem and in

addition to this, MD5 to verify the integrity of the message. Use of message digest algorithm in

combination of cryptographic algorithm.

V. Research Method

1.

Identity Key Generation The key generation module helps the users to share the
information between source and destination. After getting the confirmation response from
the receiver side the sender fix the information and encrypt it. At this time a key will be
generated and sent to the receiver area. That key is useful for decrypt the data at receiver
end. As well as an entity that stores data from senders and provide corresponding access
to users. It may be mobile or static. Similar to the previous schemes, and also assume the
storage node to be semi trusted that is honest but curious.

3DES Based Encryption in Cipher text Policy Attribute based Encryption scheme, the
encrypt or can fix the policy, who can decrypt the encrypted message. The policy can be
formed with the help of attributes. In access policy is sent along with the cipher text. We
propose a method in which the access policy need not be sent along with the cipher text,

by which we are able to preserve the privacy of the encrypted. This techniques encrypted
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data can be kept confidential even if the storage server is un trusted. Moreover, our
methods are secure against collusion attacks. Previous Attribute Based Encryption systems
used attributes to describe the encrypted data and built policies into user's keys; while in
our system attributes are used to describe a user's credentials, and a party encrypting data
determines a policy for who can decrypt.

3. Confidential Data Interchange This is an entity who owns confidential messages or data
and wishes to store them into the external data storage node for ease of sharing or for
reliable delivery to users in the extreme networking environments. A sender is responsible
for defining (attribute based) access policy and enforcing it on its own data by encrypting
the data under the policy before storing it to the storage node. This is a mobile node who
wants to access the data stored at the storage node (e.g., a soldier). If a user possesses a
set of attributes satisfying the access policy of the encrypted data defined by the sender,
and is not revoked in any of the attributes, then he will be able to decrypt the cipher text
and obtain the data.

4. Administrative Access Controller The administrator owns full access rights of this entire
site. Once the administrator find out any illegal activity or other misusing happens into the
way of transaction between the respective sender and receiver then the admin immediately
block the user access rights to transact using this site. The block will be unblocked after

getting meaningful reason from the user end.

PREVIOUS ALGORITHM CPABE

We propose an attribute-based secure data retrieval scheme using CP-ABE for decentralized
DTNs.The proposed scheme features the following achievements. First, immediate attribute
revocation enhances backward/forward secrecy of confidential data by reducing the windows of
vulnerability. Second, encryptions can define a fine-grained access policy using any monotone
access structure under attributes issued from any chosen set of authorities. Third, the key escrow
problem is resolved by an escrow-free key issuing protocol that exploits the characteristic of the
decentralized DTN architecture. The key issuing protocol generates and issues user secret keys
by performing a secure two-party computation (2PC) protocol among the key authorities with their
own master secrets. The 2PC protocol deters the key authorities from obtaining any master secret
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information of each other such that none of them could generate the whole set of user keys alone.
Thus, users are not required to fully trust the authorities in order to protect their data to be shared.
The data confidentiality and privacy can be cryptographically enforced against any curious key

authorities or data storage nodes in the proposed scheme.

DES WITH MD5 ALGORTHIM
3DES encrypts a 64-bit block of plaintext to 64-bit block of cipher text. It uses 128-bit key. The

algorithm consists of eight identical rounds and a “half’ round final Transformation. There are 216
possible 16-bit blocks: ,. Each operation with the set of possible 16-bit blocks is an algebraic
group. Bitwise XOR is bitwise addition modulo 2, and addition modulo 216 is the usual group

operation. Some spin must be put on the elements — the 16-bit blocks — to make sense of

multiplication modulo 216 + 1, however. 0 is not an element of the multiplicative group

= = ——e—

FIGURE3. SECURED DATA RETRIEVAL SYSTEM

Confidentiality: In order to protect sensed data and communication exchanges between sensor
nodes it is important to guarantee the secrecy of messages. In the sensor network case this is
usually achieved by the use of symmetric cryptography as asymmetric or public key cryptography
in general is considered too expensive. However, while encryption protects against outside
attacks, it does not protect against inside attacks/node compromises, as an attacker can use
recovered cryptographic key material to successfully eavesdrop, impersonate or participate in
the secret communications of the network. Furthermore, while confidentiality guarantees the
security of communications inside the network it does not prevent the misuse of information
reaching the base station. Hence, confidentiality must also be coupled with the right control

policies so that only authorized users can have access to confidential information.
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Integrity and Authentication: authentication is necessary to enable sensor nodes to detect
modified, injected, or replayed packets. While it is clear that safety-critical applications require
authentication, it is still wise to use it even for the rest of applications since otherwise the owner
of the sensor network may get the wrong picture of the sensed world thus making inappropriate
decisions. However, authentication alone does not solve the problem of node takeovers as
compromised nodes can still authenticate themselves to the network. Hence authentication
mechanisms should be “collective” and aim at securing the entire network. In particular, the
following requirements must be supported by the key management scheme, in order to
facilitate data aggregation and dissemination process: First we focused on the establishment of
trust relationship among wireless sensor nodes, and presented a key management protocol for
sensor networks. The protocol includes support for establishing four types of keys per sensor
node: individual keys shared with the base station, pair wise keys shared with individual
neighbouring nodes, cluster keys shared with a set of neighbours, and a group key shared with all
the nodes in the network. We showed how the keys can be distributed so that the protocol can
support in-network processing and efficient dissemination, while restricting the security impact of a
node compromise to the immediate network neighbourhood of the compromised node. Applying
the protocol makes it really hard for an adversary to disrupt the normal operation of the network.

VI. RESULT & ANALYSIS

e ——— et

Implementation is the stage of the project when the theoretical design is turned out into a working
system. Thus it can be considered to be the most critical stage in achieving a successful new
system and in giving the user, confidence that the new system will work and be effective. The
implementation stage involves careful planning, investigation of the existing system and it's

constraints on implementation, designing of methods to achieve changeover and evaluation of
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changeover methods. We categorize three causes for sensitive data to appear on the outbound
traffic of an organization, including the legitimate data use by the employees. Case | Inadvertent
data leak: The sensitive data is accidentally leaked in the outbound traffic by a legitimate user.
This paper focuses on detecting this type of accidental data leaks over supervised network
channels. Inadvertent data leak may be due to human errors such as forgetting to use encryption,
carelessly forwarding an internal email and attachments to outsiders.

Formally defined and achieved with provable security. Experimental results show that our
approach is sufficiently efficient for real-world applications. To support efficient handling of
multiple auditing tasks, we further explore the technique of bilinear aggregate signature to extend
our main result into a multi-user setting, where can perform multiple auditing tasks simultaneously.
Extensive security and performance analysis shows the proposed schemes are provably secure
and highly efficient. We also show how to extent our main scheme to support batch auditing for

upon delegations from multi-users.
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VIl .CONCLUSION
The corresponding attribute group keys are updated and delivered to the valid attribute group

members securely (including the user). In addition, all of the components encrypted with a secret
key in the cipher text are encrypted by the storage node with a random , and the cipher text
components corresponding to the attributes are also encrypted with the updated attribute group
keys. Even if the user has stored the previous cipher text exchanged before he obtains the
attribute keys and the holding attributes satisfy the access policy, he cannot decrypt the pervious

cipher text.

VIl .FUTURE WORK
Misuse detection refers to techniques that use patterns of known Clones e.g., more than three

consecutive failed logins or weak spots of a system (e.g., system utilities that have the “buffer
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overflow” vulnerabilities) to match and identify Clones. The sequence of attack actions, the
conditions that compromise a system’s security, as well as the evidence (e.g., damage) left behind
by Clones can be represented by a number of general pattern matching models. The key
advantage of misuse detection systems is that once the patterns of known Clones are stored,
future instances of these Clones can be detected effectively and efficiently. However, newly

invented attacks will likely go undetected, leading to unacceptable false negative error rates.
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ABSTRACT

A self-compacting concrete (SCC) is the one that can be placed in the form and can go through
obstructions by its own weight and without the need of vibration. The major advantage of this
method is that SCC technology offers the opportunity to minimize or eliminate concrete placement
problems in difficult conditions. It avoids having to repeat the same kind of quality control test on
concrete, which consumes both time and labour. Construction and placing becomes faster &
easier. It eliminates the need for vibration & reducing the noise pollution. It improves the filling
capacity of highly congested structural members.

SCC provides better quality especially in the members having reinforcement congestion or
decreasing the permeability and improving durability of concrete. The primary aim of this study is
to explore the feasibility of using SCC along with the fibres and to check is using fibre in self
compacting concrete is beneficial in terms of strength or not. An extensive literature survey was
conducted to explore the present state of knowledge on the durability performance of self-
consolidating concrete. However, because it usually requires a larger content of binder and
chemical admixtures compared to ordinary concrete, its material cost is generally 20-50% higher,
which has been a major hindrance to a wider implementation of its use. There is growing evidence
that incorporating high volumes of mineral admixtures and micro fillers as partial replacement for
Portland cement in SCC can make it cost effective. However, the durability of such SCC needs to
be proven.

This research work consists of:
development of recycled aggregates from Construction and demolition waste
Development of a suitable mix for SCC that would satisfy the requirements of the plastic state.
casting of concrete samples(CUBES & BEAMS) using recycled aggregates
casting of concrete samples(CUBES & BEAMS) using conventional aggregates
Comparing the fresh state and hardened state properties of concrete samples.
The significance of this work lies in its attempt to provide some performance data of S.C.C using
both fresh and recycled aggregates and to compare the fresh and hardened properties so as to
draw attention to the possible use of recycled aggregates.
Keywords: Recycled aggregate, self-compacting, strength, permeability, alkalinity
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l.Introduction

Self-compacting concrete (SCC) is a flowing concrete mixture that is able to consolidate under its own
weight. The highly fluid nature of SCC makes it suitable for placing in difficult conditions and in sections
with congested reinforcement. Use of SCC can also help minimize hearing-related damages on the
worksite that are induced by vibration of concrete. Another advantage of SCC is that the time required to
place large sections is considerably reduced.

——— 0 e ety

| skill of workers i Self-Compacting Concrete

decreasing in the future

durable concrete structures

Fig.-1 Necessity for self compacting concrete

When the construction industry in Japan experienced a decline in the availability of skilled labour
in the 1980s, a need was felt for a concrete that could overcome the problems of defective
workmanship. This led to the development of self-compacting concrete, primarily through the work
by Okamura. A committee was formed to study the properties of self-compacting concrete,
including a fundamental investigation on workability of concrete, which was carried out by Ozawa
et al. at the University of Tokyo. The first usable version of self-compacting concrete was
completed in 1988 and was named “High Performance Concrete”, and later proposed as “Self
Compacting High Performance Concrete”.

Self-compacting concrete offers a rapid rate of concrete placement, with faster construction times
and ease of flow around congested reinforcement. The fluidity and segregation resistance of SCC
ensures a high level of homogeneity, minimal concrete voids and uniform concrete strength,
providing the potential for a superior level of finish and durability to the structure. SCC is often
produced with low water-cement ratio providing the potential for high early strength earlier
remolding and faster use of elements and structures.

The elimination of vibrating equipment improves the environment on and near construction and
precast sites where concrete is being placed, reducing the exposure of workers to noise and
vibration. The improved construction practice and performance, combined with the health and
safety benefits, make SCC a very attractive solution for both precast concrete and civil
engineering construction.

In 2002 EFNARC published their “Specification & Guidelines for Self-Compacting concrete” which,
at that time, provided state of the art information for producers and users. Since then,

much additional technical information on SCC has been published but European design, product
and construction standards do not yet specifically refer to SCC and for site applications this has
limited its wider acceptance, especially by specified and purchasers.
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In 1994 five European organizations BIBM, CEMBUREAU, ERMCO, EFCA and EFNARC, all
dedicated to the promotion of advanced materials and systems for the supply and use of concrete,
created a “European Project Group” to review current best practice and produce a new document
covering all aspects of SCC. This document “The European Guidelines for Self Compacting
Concrete” serves to particularly address those issues related to the absence of European
specifications, standards and agreed test methods.

Mixture proportions for SCC differ from those of ordinary concrete, in that the former has more
powder content and less coarse aggregate. Moreover, SCC incorporates high range water
reducers (HRWR, super plasticizers) in larger amounts and frequently a viscosity modifying agent
(VMA) in small doses. The questions that dominate the selection of materials for SCC are: ()
limits on the amount of marginally unsuitable aggregates, that is, those deviating from ideal
shapes and sizes, (ii) choice of HRWR, (iii) choice of VMA, and (iv) interaction and compatibility
between cement, HRWR, and VMA. The elimination of vibrating equipment improves the
environment on and near construction and precast sites where concrete is being placed, reducing
the exposure of workers to noise and vibration.

When structures made of concrete are demolished or renovated, concrete recyclingis an
increasingly common method of utilizing the rubble. Concrete was once routinely trucked
to landfills for disposal, but recycling has a number of benefits that have made it a more attractive
option in this age of greater environmental awareness, more environmental laws, and the desire to
keep construction costs down.

Concrete aggregate collected from demolition sites is put through a crushing machine. Crushing
facilities accept only uncontaminated concrete, which must be free of trash, wood, paper and
other such materials. Metals such as rebar are accepted, since they can be removed
with magnets and other sorting devices and melted down for recycling elsewhere. The remaining
aggregate chunks are sorted by size. Larger chunks may go through the crusher again. After
crushing has taken place, other particulates are filtered out through a variety of methods including
hand-picking and water flotation. Crushing at the actual construction site using portable crushers
reduces construction costs and the pollution generated when compared with transporting material
to and from a quarry. Large road-portable plants can crush concrete and asphalt rubble at up to
600 tons per hour or more.
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Abstract

Nanotechnology has the potential to make construction faster, safer, cheaper and more varied,
resulting in smart construction. Automation of nanotechnology construction can allow for the
creation of structures from advanced homes to gigantic skyscrapers much more quickly and at
much lower cost and higher efficiency. In the near future, Nanotechnology can be used to sense
cracks in foundations of structures and can send nanobots to repair them. It can also provide self
powered failure prediction and prevising mechanisms for high capital structures.

This paper explores the vision in making of smart and innovative infrastructure and leading a
smart city with thehelp of application of nanotechnology in civil structures.

The study of nanoscience and various nanoparticles and their implementation in construction field

is illustrated in this paper. The article further emphasizes more on the futuristic demand and
application of nanotechnology in constructing smart structures. The paper is managed to be
written in simple language for easy grasping.

Keywords: Civil Engineering, Nanotechnology, Nanoparticles, Smart-Construction.

INTRODUCTION

A. Civil Engineering

Civil engineering is always bounded within cement, sand, stone and aggregate, but it is way
beyond that. It deals with innovation at each and every step of constructing a structure. After
military engineering, the second oldest engineering discipline is none other than civil engineering.
It is traditionally splintered into several sub-disciplines consisting of structural, architectural,
geological, geotechnical, environmental, transportation, earthquake, water resources, quantity and
construction surveying, municipal or urban and construction engineering.

B. Nanotechnology

The American physicist, Richards P. Feynman raised and put forward nanotechnology in his
famous lecture at the California Institute of Technology in 1959. The word “Nano”, which is
evolved from the Greek word for dwarf, indicates a billionth. Nanotechnology is the use of minute
particles of material either by themselves or by their manipulation to generate new large scale
materials. The size of molecule, though, is very significant because at the length scale of the
nanometer, 10-9 m, the properties of material affects considerably. A billionth of a meter
corresponds to a single nanometer. It concerns with particles ranging between 1 t0100 nanometer
in size.

1 Nanometer (nm) = 1 x 10-9 m.
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Nanotechnology is not a new science or technology, it is rather an augmentation of the sciences
and technologies which already exist from many years and it is logical progression of the work that
has been done to analyze the nature of our world at an even smaller scale.

C. Need of Nanotechnology in construction

Nanotechnology has changed and will pursue to change our perception, expectations and abilities
to control the materials world. Several applications have been developed for this specific sector to
improve the energy efficiency, durability of construction elements, and safety of the buildings,
delivering the ease of maintenance and to provide increased living comfort. The role of
nanotechnology in conceiving of innovative infrastructure systems has the potential to transform
the civil engineering practice and dilate the vision of civil engineering. Many disciplines of civil
engineering, in conjunction with design and construction processes can be benefited from this
technology. For example, new structural materials with unique properties, stronger and lighter
composites, sound absorber, fire insulator, low maintenance coating, nano-clay filled polymers,
self-disinfecting surfaces, water repellents, air cleaners, nano sized sensors, solar cells, ultra thin-
strong-conductive wafers etc. This article introduces, in brief, the areas of application of this
technology in civil engineering and the science & technology behind the improved performance.

D. Application of nanotechnology in smart construction
The following table exhibits some of the nanoparticles and their relevant application areas in the
field of construction industry.

Sr.no. | Nanoparticles Application areas
1. Nano-silica (SiO2) Replaces part of the cement to densify the
concrete and gain early strength
2. Slurry of amorphous nano- | Improves segregation resistance in self
Si02 compacting concrete (SCC)
3. Oxidized multi-walled | Increase compressive strength and flexural
nanotubes (MWNT) strength in concrete
4. Micro encapsulated healing | Micro encapsulated healing polymer (smart
polymer (smart material) material) Automatically closes the cracks in
concrete when they occur
5. Shewanella micro- | 25% increased compressive strength in
organism at nano scale, | concrete
concentration of 105
cells/ml
6. Polymer fibre matrix using | Self Structural Health Monitoring system in
nanosilica Repairs &
Rehabilitation
7. Low carbon, high | In bridges for corrosion resistance & better
performance steel using | weld ability
copper nanoparticles
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8. Fumed silica nanoparticles | protective glass
Fire
9. Nanosized Titanium dioxide | Anti- reflection coatings for glasses, self-
(TiO2), bimetallic | cleaning windows, durable paints, anti-graffiti
nanoparticles coatings, anti-bacterial coatings and thermal
control, water repellant structures, carpets,
protective clothing, reflect & transmit light in
different wavebands
10. Nanotechnology enabled | To monitor and control temperature, moisture,
sensors (Nano & Micro | smoke, noise, stresses, vibrations, cracks and
electricalmechanical corrosion
systems)
11. Electronic noses based on | Monitor water quality & send pollution alerts
an arrangement of different | by radio, smart aggregate in concrete
polymer nanometre-thin
film sensors, disposable
chips, built in chemical
sensors
12. Nano-porous silica | Superior Insulating characteristics at optimum
compounds with embedded | energy efficiency
organic molecules
13. Carbon nanotubes along | Light weight fibre reinforced plastics (FRP)
with atmospheric plasma with good electrical and heat resistant
properties
14. Nanorod polymer sand | Plastic solar fuel cells with photo voltaic
wiched between two | properties
electrodes
15. Organically modified | Road construction with more durability
bentonite asphalt
16. Nanotechnology + | Provide equivalence between artificial and
Biomimetic Science natural construction materials

FUTURISTIC IMPLEMENTATION OF NANOTECHNOLOGY
A. Superhydrophobic coating in construction material

A superhydrophobic surface, initially observed from lotus leaves has attracted scientific interest. It
has been known that a fusion of surface roughness at both the nano and microscale combined
with a low surface energy of the matter is the key to superhydrophobicity and ice repellent. In last
few years, research efforts have been

made in the development of super repellent materials and surfaces targeting a wide range of
applications, from water-proof, anti-ice and anti-fouling coatings, self-cleaning utensils etc.
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Presently, there is much concern in the use of polymer as nanoscale modifiers of the surface
properties of traditional asphaltic materials.

1. Concrete

Concrete, a composition of portland cement as binder and water as well as aggregates as fillers,
IS a porous material with pores ranging in size from millimeters to nanometers. In most
applications concrete surface is subjected to external abrasion, environmental exposure and
erosion to aggressive liquids, such as water,

mineral solutions, oil, solvents, etc. When dry concrete deals with liquid such as water, most of the
water is absorbed by the pores due to the capillary forces. The durability (i.e. freeze-thaw and
sulfate attack) of concrete depends on its overall absorption and porosity to aqueous solutions.
For example, freeze-thaw damage occurs when water in saturated concrete freeze due to
temperature variations causing substantial stresses within the material. The cumulative effect of
freeze-thaw cycles eventually cause cracking, crumbling, expansion and scaling of the concrete. It
is therefore crucial to synthesize water-repellent concrete in order to improve its

durability, and, in particular, to produce the ultra-durable concrete.

The following image clears our view about the settlement of water or any other liquid media on
both, the coated and non-coated concrete.

Built-up of snow and formation of ice

on paved regions of roadways or airfields
can create critical problems resulting .
in huge traffic, economical loss and

endangering passenger safety.

2. Brick

Brick is a versatile component in the field of architectural and construction engineering. It is
composed of cement, sand, water, lime and claybearing soil. Some of the properties such as
hardness, absorption, compressive strength, frost resistance, efflorescence etc vary from brick to
brick depending upon the type of brick, namely, common burnt clay bricks, sand lime bricks, fly
ash clay bricks, engineering bricks etc. The different categories of bricks are manufactured so that
it must fulfill the respective purpose. Water is a component that can be hazardous to any
structure, if surplus in existence. Likewise if water comes to contact of bricks where not needed
can affect the properties of bricks negatively and can prove to destroy the bricks and so the
structure where the bricks are used.

To overcome this problem, water repellent is introduced in the form of hydrophobic coating. The
hydrophobic coating of brick helps it to repel the unwanted water and to retain the strength,
durability, toughness, hardness and other physical properties.

o — e

St
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The following image shows the importance and working of hydrophobic coating on bricks.
Hydrophobic coating can be applied to the bricks underlying the hard strata in the formation of
foundation where ground water can prove to be harmful agent. Houses made up of brick masonry
can be coated with hydrophobic coating so as to prevent the bricks from environmental pollution
and natural calamities. To minimize the loss of water from wells or ponds In this way hydrophobic
coating can help the brickwork in construction. Thus, to overcome such substantial problems,
application of hydrophobic coating can be proposed to construct smart-structures leading a better
civil life.

B. The thirsty concrete (Topmix Permeable concrete)

Background:

When water strikes the Topmix Permeable concrete, it doesn’t flow in all directions, slicking up the
surface. It flows only in downward direction and it disappears almost instantly. Traditional concrete
has to be permeable enough to let at least 300 millimeters of water per hour through the ground
level. Topmix Permeable, in contrast, accommodates 36,000 millimeters of water an hour, or
approximately 880 gallons every minute. This disappeared water adds up in the water below
earth’s surface. Tarmac, a UK building materials and solutions company generated Topmix
Permeable to divert rainwater during storms.

Applications:

1. It allows handling safely a major storm event every 100 years.

2. It can be used on the railway tracks for smooth running of trains in rainy season without any
delay.

3. It can be proposed on the runways for ease in take off and landings.

4. It can be introduced on the roadways and highways for better transportation.

The formation of Topmix Permeable concrete is

illustrated in the above image.

INCREDIBLE
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Conclusion

The idea of the presented review paper volves around the implementation of nanotechnology in
building a smart and efficient infrastructure. It reveals the utmost need of application of this
technology in the field of construction for sustainable development.

Various nanoparticles and their application areas in construction of smart structure for leading a
smart city and setting a positive impact on environment have been discussed

in this review paper. The article further emphasizes more on the futuristic implementation of
nanotechnology and gives an idea on applying the concept of superhydrophobic coating and
water absorbing concrete in construction industry for the development of smart city leading to
smart nation.

In short, this paper concludes with a strategic plan on how civil engineering can be benefited with
the implementation of nanotechnology resulting in construction of smart structures.
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Abstract

In this paper we have literature survey on factor that reduce the life of concrete structure.as we
know about that, In Indian due to urbanization has demanded more and more consumption of
concrete. There are various influences to increase the durability and strength of concrete.

Introduction

Concrete drive its strength by the hydration aspect of cement particles The hydration of cement is
not a momentary action but a process continuing for a long time .The rate of hydration is fast to
start with ,but continues over a very long time at a decreasing rate .The quantity of the product of
hydration and consequently the It is seen that practically a water/cement ratio of 0.5 will be
required for complete hydration in sealed container for keeping up the desirable relative humidity
level.

In the field and actual work, it is a different story, Even though a higher water cement ratio ids
used since the concrete is pen to atmosphere , the water used in concrete evaporates and the
water available in the concrete will not be sufficient for effective hydration to take place particularly
in the top layer. If the hydration is to continue unbated, extra water must be added to replace the
loss of water from the surface of the concrete. There for curing can be considered as a creation of
favorable environment during the early period for uninterrupted hydration .the desirable condition
are a suitable temperature and ample moisture (CONCRETE TECNOLOGY,M.S.SHETTY).
Review of research work on influence of concrete durability are listed below.

R. Alizadeh1; P. Ghods2; M. Chini3; M. Hoseini4; M. Ghalibafian5; and M. Shekarchi6 et-al:
With the exception of continuously water-cured samples, no apparent effect of age on the porosity
and pore sizes was seen when comparing the 6-month-old samples with the 18-monthold
samples. Storing the samples in air both indoors and outdoors results in loss of internal moisture.
In addition to the relatively small dimensions of the samples, such loss of moisture is accelerated
because all faces of the samples are exposed to air. Therefore, no significant hydration of the
cementitious materials may be expected in samples stored in air after initial water-curing periods.
This observation is seen valid for all types of cement. However, continuous water curing reduced
significantly the total porosity of all mixes in the range of 8-20% because of the continuous
availability of moisture when comparing the 18-month-old samples with those tested at 6 months.
The maximum effect is seen again for mix E (with highest total cementitious content)

ICET?S 2017 School of Research & Technology 159


mailto:wkrgpv@gmail.com
mailto:hirendra.rajput2000@gmail.com

Research Journal of Science, Engineering and Management
ISSN No0.2278-8050 Vol 6, Issue 1, Jan-Mar 2017

Longer curing durations reduce porosity and result in finer pore structure. This is particularly
important for concrete directly exposed to ambient environments. Lack of early water curing
resulted in significant detrimental effects on porosity and pore structure characteristics.

This was very apparent in the hot/dry environments in which these tests were carried out.

Higher slag content has an adverse effect on the characteristic of pore structure if concrete is left
without any water curing at all.

The use of slag as a cement replacement material improved the characteristics of the pore
structure when appropriate water curing was carried out. Porosity and pore structure are
adversely affected by external exposure conditions.

Ming-Ju Leel, Ming-Gin Lee2, Yu-Min SU3, Wei-Kai Hsu4 et-al: In this study, cement mortar
and concrete were used to investigate some accelerated curing on the strength and chloride
electrical penetration of concrete.

In order to evaluate some rapid testing procedures which could run a series of tests within one
day to attain an estimate of the 28-day strength of the concrete, specimens with microwave
heating in different hydration stages were tested on compressive strength and chloride electrical
penetration. The initial result was found that the accelerated curing on fresh mortar or concrete
samples which combines steam curing and microwave heating could increase strength
successfully within one day. Some accelerated curing samples could reach 7-day compressive
strength and the others could reach 28-day compressive strength. It was found that the 28-day
chloride electrical penetrability of the accelerated curing samples reduce greatly when curing them
in water after the accelerated curing. It makes a contribution to the denseness of microstructure
and reduces the chloride electrical penetrability. The steam and microwave techniques could
provide the advantage of quick and uniform heating for curing of cement mortar and concrete.

The main findings from this study are summarized as follows:

(1) The 1-day strength results show that the higher curing temperature and longer curing time
produced higher early strength for all mortar mixes.

(2) The mortar test results indicated that microwave heating could further increase the
compressive strength of the mortar. The mortar

samples which combine 7-hour steam curing at 75°C plus 40-minute microwave heating had a
high percent strength development.

(3) High early compressive strength of the steam and microwave cured mortar or concrete was
obtained while its 28-day strength was slightly lower than the 28-day strength of normally water-
cured ones.

(4) The early strength development due to microwave heating appears to level off after 40 minutes
of microwave heating. Thus, a 40-minute microwave heating may be the optimum length of time
for energy saving consideration.

(5) The 28-day chloride electrical penetrability of the accelerated curing samples reduces greatly
when curing them in water after the accelerated curing. It makes a contribution to the denseness
of microstructure and reduces the chloride electrical penetrability.

Zhi-Min HE 1 Feng XING 2 Zhu DING 3 et-al:

Water absorption is closely related to the durability of concrete. To determine the effect of steam
curing on water absorption of concrete at early ages, this paper investigated the water absorption
of concrete which had different compositions of cementitious materials under three types of
technological measures condition (technology A, B and C), and performed water absorption
comparisons of various types of concrete by cutting the specimens into three slices: top-level,
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internal, and bottom. Results indicate that the water absorption of all specimens appears to be
gradient distribution from top-level to bottom, and top-level specimens have the highest water
absorption. However, in terms of water absorption, there is no significant difference among the
other layers. The highest water absorption value is achieved by the top-level of concrete with
technology A, which is 42% higher than that of its mid-level. However, the water absorption of top-
level, mid-level, and bottom layer of various concretes with technology B and C are all decreased,
especially the concretes incorporating admixture A with technology C.The differential value of
water absorption between the top-level and mid-level is 3%~18% commonly. By use of suitable
technological measures and admixtures, the harm of steam curing on the surface structure of
concrete will be alleviated, and the inhomogeneity of the internal concrete can be improved

The following conclusions are drawn from the results of this investigation on the water absorption
of steam-cured concretes. For the same mix of steam-cured concrete, the highest water
absorption value and differential value are achieved by the concrete with technology A. By using
technology B and C, the damaging effect of steam curing temperature on the top-level of steam-
cured concrete will be alleviated, as well as the inhomogeneous concrete internal structure. In this
paper, the top-level water absorption value of steam-cured concrete is significantly decreased by
using technology C. The influence of curing temperature on steam-cured concrete may be mainly
in the vicinity of concrete surface. For improving the quality of concrete, the effect of technology B
and C would be mainly near the concrete surface and would reduce the top-level water absorption
value of steam-cured concrete. Addition of admixture A can improve concrete water absorption,
and thus the durability of concrete under steam curing conditions.

By David N. Richardson, et-al: This paper summarizes the many variables that can affect the
measured compressive strength of concrete cylinders. The paper includes the whole testing
process: sampling, casting, initial curing, transporting, laboratory curing, capping, and testing.
Most nonstandard techniques render lower measured strengths, some by as much as 75%.
Improper specimen casting techniques that can cause

significant measured strength losses include insufficient consolidation effort or inappropriate
consolidation technique, use of flexible wall molds, especially if mistreated, and poor cylinder end
conditions (even if capped properly). Initial job site curing conditions can render low results.
Problems can occur from low or high temperatures, insufficient moisture, and disturbance. Rough
handling during cylinder transport can lower measured strengths. Use of improper capping
material sand techniques are some of the worst mistakes, and include overly used capping
material and non plane end cap surfaces. Improper load testing techniques that are significant
include inappropriate specimen moisture content at time of testing, misalignment

of specimen in the load frame, and inaccurate machine calibration. Discussion of machine
characteristics is included. Post failure inspection of specimens and reporting techniques are
recommended.

N. R. Shattaf,1 A. M. Alshamsi,2 and R. N. Swamy3 et-al: The overall aim of this paper is to
investigate the effect on pore structure of concretes exposed to hot and dry environments and
made with combinations of portland cement, silica fume, and slag. Five different concrete mixes
were cast and tested to investigate the role of different periods of water curing on the porosity and
pore structure characteristics when exposed to two different hot/dry environments. The first
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environment was an indoor laboratory (237C 1 27C and 70% relative humidity 1 10%) and the
other was the real outdoor environment in Dubai, representing a typical hot climate. Pore structure
was evaluated by means of mercury intrusion poro simetry. The results indicated that longer water
durations of water curing reduced porosity and pore sizes significantly. The influence of water
curing was maximum in the case of slag mixes cured in the outdoor environment. Hot climates are
seen to have adverse effects on the pore structure characteristics, especially when no water
curing is involved. The properties of slag concrete were seen to be a function of duration of water
curing. The properties of slag concrete mixes exposed to hot/dry environments without any water
curing were very poor.

N. N. Khouryl and M. M. Zaman?2 et-al:

The present study focuses on investigating the effect of freeze—thaw _FT_ cycles, referred to as
environmental effect in this paper, on aggregates stabilized with various stabilizing agents,
namely, cement kiln dust CKD_, Class C fly ash _CFA_, and fluidized bed ash _FBA .
Cylindrical specimens were compacted and cured for 28 days in a moist room with a constant
temperature and controlled humidity. After curing, specimens were subjected to 0, 8, 16, and 30
FT cycles, and then tested for resilient modulus _Mr_. Results showed that Mr values of stabilized
specimens decreased with in