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Reliability Factor Based AODV Protocol: Prevention of 

Black Hole Attack in MANET
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Focus Framework
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258 N. Govil and A. Sharma Genetically Engineered Software Testing Through Mutants 978-1-5090-6218-8 25
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IDMA Communication System for Future Wireless 

Requirement

978-81-908388-6-3 51



285 P. Bachan, Atul Bansal
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Control and Techno-Economic Analysis of PV-Diesel-

Battery Based Hybrid Microgrid System
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296 Bansal G., Chaturvedi A.

A 3.432 GHz Low-Power High-Gain Down-Conversion 

Gilbert Cell Mixer in 0.18 μm CMOS Technology for UWB 

Application

2367-3370 63

297
Mayengbam R., Tripathy S.K., 

Pandey B.P.

Prediction of electronic and optical properties of ZnAl2Te4 

defect chalcopyrite semiconductor: An ab-initio study
978-151061994-4 64

298
Singh, V.P., Sharma, G.K., Shukla, 

A.

Power efficient SAR ADC designed in 90 nm CMOS 

technology
978-150906710-7 65

299
Goyal, A., Sharma, J.K., Anand, D., 

Gupta, M.

Temperature- and color-based SDSS stellar spectral 

classification using automated scheme
978-981105902-5 66

300
Chandra S., Yadav A., Agrawal S., 

Chauhan D.S

Experimental investigation of optimum wind speed for 

material dependent temperature loss compensation in PV 

modules

978-153863138-6 67

301
Yadav A., Chandra S., Deolia V., 

Agrawal S.

Z source inverter application and control for decentralized 

photovoltaic system
978-153863138-6 68

302 Tiwari A., Jaga O., Soni S.S.
Sliding mode controller based quadratic boost converter for 

fuel cell system
978-150903978-4 69

303 Gupta G.K., Goyal S.
Particle swarm intelligence based dynamic economic 

dispatch with daily load patterns including valve point effect
978-153863138-6 70

304 Singh P.P., Chandra S., Tiwari A.
Study and implementation of boost-derived hybrid converter 

with simultaneous DC and AC outputs
978-150903978-4 71

305 Jaga O.P., Tiwari A., Soni S.S. Robust quadratic boost converter for fuel cell application 978-153863138-6 72

306
Tiwari A., Jaga O., Soni S.S.

Sliding mode controller based interleaved boost converter for 

fuel cell system
978-1-5090-3978-4 73

307
Sharma H., Jaga O.P., Maurya S.K. Component selection for an electric vehicle: A review

978-1-5090-4324-8 74
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Goswami R., Chauhan D.S., Singhal 

P., 

 Renewable Energy Scenario of India (A Review): Present 

and Future,

, ISBN: 978-93-

86724-81-6
75

309  Yadav K., Agrawal A.
Performance Analysis of a Shell and Tube Heat Exchanger: 

A CFD Analysis,

ISBN: 978-93-86724-

81-6,
76

310 Alam M., Vatsa P  Advanced Energy Storage Technique and its Conversion,
ISBN: 978-93-86724-

81-6
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311 Alam M., Agrawal R
 Review Paper on Phase Change Material in Application of 

Thermal Energy Storage

 ISBN: 978-93-

86724-81-6
78

312
     Sharma H.K, Singhal P., Sharma 

A.K., Singh A
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 ISBN: 978-93-
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313  Rawat M.K
Effect of Parabolic Velocity Profile over a Streamline 
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318
Chahar B.S

Mathematical models to predict the erosion wear rate of 
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Gupta N. K., Tiwari A. K., Ghosh S. 

K

Application of hybrid nanofluids in heat pipe – An 

experimental study (paper code: ICEE016),
N/A

87-88

320 Gupta N. K., Agrawal S., Tiwari A. 

K., Ghosh S. K

Effects of CeO­2/H2O Nanofluid application on thermal 

performance of mesh wick heat pipe (paper code: ICEE036),

N/A

89-90

321 Aneesh

Investigation of metal matrix composite obtained through 

powder metallurgy for its dependence of Surface and bulk 

property on particle size and their distribution ISSN:2249-8958 91-92

322 Sharma R.K., Singhal P

Modeling of industrial supply networks to make them more 

effective by handling disruptions and uncertainities using 

MATLAB, ISSN:2249-8958 93

323

Chiroliya R., Gupta Y., Paswan 

A.K., Agrawal R., Sharma R.K., 

Singhal P Thermo-physical characterization of Jatropha-based biodiesel ISSN:2249-8958 94

324 Soni A., Sonia P
Synthesis and dynamic mechanical analysis of hybrid 

reinforced polymer nano-composites ISSN:2249-8958 95

325 Sharma V., Mishra J.P
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rate of D3 tool steel while wet turning using multi criterion 

decision making methods ISSN:2249-8958 96

326 Bhardwaj G., Sharma V., Sharma A
Correlations development of Nusselt number and friction 

factor of roughned double pass solar air heater duct ISSN:2249-8958 97

327 Sharma A.K., Bhardwaj G., Singh B

Experimental investigation for optimization of process 

parameters of EDM for Titanium grade 5 alloy (T16AL4V) 

using Taguchi method, ISSN:2249-8958 98

328 Dixit P., Deshmukh T.S
CFD analysis of free surface flow over Broad-Crested Weir 

using volume of fluid method, ISSN:2249-8958 99

329 Singh B., Singhal P., Sharma A
Multiobjective optimizatino of submerged arc welding 
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Influence of Steel Crystal Powder on Performance of 
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17578981 101
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333 Dr. Vinod Kr. Vashistha Disaster Management 978-93-87321-10-6 105
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Banana callus

NA 108-109

336
Dr. Rama Sharma Effect of Metal Ions on Antibacterial activiteis of Piper 

nigrum

NA 110-111
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Approach
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Nitin Seth
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346
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Semi-Automated System Based Defect 
Detection in Software Requirements 

Specification document 

Nancy Vaish 
CSE Department GCRG Group Of Institutions 

Lucknow,India 

vaishnancy048@gmail.com 

Abstract- Software Requirement Specification is a 

document that defines capabilities of any software. 
Requirement phase plays an important role and it is the most 
critical phase among all SDLC phases as requirements about 

any software should be mentioned properly otherwise it will 
lead to incorrect product. Software requirement specification 

document consists of defects due to this and defects are need to 
be detected to save time and money. There are some reading 

techniques with the help of which defects can be identified. 
There are certain types of defects definitions on which basis 

defects are categorized accordingly. Previously defects are 
identified manually by reading document but this work is based 

on detecting defects semi-automatically which help in 
improvement of quality of document as well as developed 

software. 
Keywords- Software Requirement Specification, Defect, 

Error, Checklist, IEEE standard 

I. INTRODUCTION 

The most important role in Software Development Life 
Cycle (SDLC) model is of requirement engineering phase. 
In this phase basically requirements are analyzed or 
customer needs are gathered. Success or failure of a project 
completely depends on this requirement engineering phase. 
Incomplete or wrong requirements leads to unwanted 
product by customer. Most of software projects cause 
failure due to insufficient requirements. 

Requirement engineering phase includes requirement 
elicitation, requirement identification, requirement 
specification, requirement verification and validation. Our 
proposal is mainly considered with defect detection from 
requirement specification document. 

Software Requirement Specification is a document which is 
prepared for the ease of customer as well as service provider 
to build a software project for describing requirement at a 
particular time prior to actual development of any software 
product. Software Requirement Specification is written in 
natural language to make easier to understand the defined 
functions and also constraints of a document. Software 
Requirement Specification is a document that consists of 

978-1-5386-5002-8/18/$31.00 ©2018 IEEE 

Ashish Sharma 
CEA Department GLA University 

Mathura, India 
ashish.sharma@gla.ac.in 

thorough description about how the system would perform. 
It consists of functional as well as non-functional 
requirements only; it does not contain any kind of design 
suggestions. 

The requirement documents are written in natural 
language de-tailing about the developed software to be. It 
consists of all the external and internal requirements but it 
may consist defects. Previously detection of defects [9] from 
Software requirements specification document is done 
manually but it consumes lot of human effort and time, so 
there is need to build and maintain semi-automated system 
to detect defects from any document with the help of rules 
based classification to make it easier to perform. 

This paper discusses about the proposal of semi­
automation in detecting some defects for Software 
Requirement Specification documents needed to reduce the 
work done manually to save time as well as effort made by 
human being while inspecting any SRS document. This 
paper is divided in to five main sections: Firstly an 
introduction is done to make us understand about the area 
work and main concerns. Second, related work is carried 
out to give some knowledge about previous approaches. 
Third, proposed work is explained which is the main 
concern of this paper, how the work is performed, what 
dataset is used, how it is to be done etc. Then results are 
provided and finally conclusion of the work done and future 
scope is discussed to improvise further more. 

II. RELATED WORK 

A. Requirement Defect Detection Reading Techniques 

There are some reading techniques with the help of 
which the defect detection is carried out in documents. 
Inspection is basic methodology which is basis of each 
technique while detecting defects from documents. The 
three main techniques which are known as main reading 
techniques are: 

• Checklist-based Reading technique [ 4] [7]: M.E 
Fagan [4] described this CBR technique used in 
inspection methodology in 1970s. In this technique 
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Smart Saline Level Monitoring System 
Using 

ESP32 And MQTT-S 

Debjani Ghosh*, Ankit Agrawalt, Navin Prakash+, Pushkal Goyal§ 
Department of CEA, GLA University, Mathura 

Email: * debjani.ghosh@ gla.ac.in, t ankit.agrawal_cs 16@ gla.ac.in, +navin.prakash_cs 15@ gla.ac.in, §pushkal.goyal_cs 15@ gla.ac.in 

Abstract-Saline, one of the most popular intravenous (IV) 
therapy plays a major role in the management of patients who are 
critically ill. Surveillance of saline bottle level is very important 
because when the bottle is emptied and the needle is not removed 
from the vein then the blood flows outward into the bottle. In 
hospitals, the nurses or caretakers are responsible for monitoring 
the saline bottle level. Mostly, due to negligence and any unusual 
condition, the exact timing of removing the needle from the 
patient's vein is ignored which causes a serious casualty and 
may lead to death as well. Furthermore, remote monitoring is a 
need to provide telehealth services. To prevent the accident due 
to the ignorance of caretakers and to provide remote surveillance 
in telehealth services, we have proposed the cost-effective smart 
saline level monitoring device which includes the combination of 
sensor and Internet of Things (loT) technologies. We have built 
this system by using load sensor and ultra-low power low cost 
ESP32 WiFi System on Chip (SoC) microcontroller. The load 
sensor converts the weight of the bottle to a specific voltage. 
The ESP32 microcontroller generates and publishes a specific 
message based on the voltage received from the sensor. To publish 
and present the messages to the devices( e.g. smartphone, tablet, 
laptop etc.) of subscribers like doctors, nurses or caretakers, 
we have used MQTT-S publish/subscribe protocol which runs 
over TCP. This proposed monitoring system fulfills the reliable 
delivery of messages to the subscribers which is very important 
for healthcare. 

I. INTRODUCTION 

The latest report of Global Health Observatory (GHO) data 
on the density of physicians per population states that globally 
the ratio of physicians is less than 1 per 1000 persons [1]. 
Building smart healthcare [2] including telehealth is a need 
so that the care must be reachable. In order to make the 
healthcare system smart, it is required to automate the function 
of diagnosis, treatment, management, and decision, so that the 
services are available both for rural and urban people. 

One of the important challenges related to the management 
of healthcare is to watch the saline level. Almost in all 
hospitals, a caretaker/nurse is responsible to keep an eye on 
the saline level and if they fail to monitor this, it is the patient 
who suffers. Saline bottle when emptied and if the needle is 
not removed from the patient's vein then due to the pressure 
difference, the blood flows outward into the bottle which may 
lead to serious casualty. So, it is the need to automate the 
surveillance in order to prevent such accident. Further, long 

978-1-5386-4294-8/18/$31.00 ©2018 IEEE 

distance monitoring by the clinician is also a requirement in 
telehealth [3] services. 

Many authors [4], [5], [6] have addressed the above­
discussed problem with the alert notification system. The 
authors [4] have used the buzzer sound to alert the nurse. 
Buzzer sound alert system creates noise which is not suitable 
for the hospital which requires a soundless environment. 
Moreover, this buzzer system is not expandable for telehealth. 
On the other side, the authors of [5], [6] have used SMS 
messaging system for sending an alert message to the nurses 
mobile number. This system has used GSM (Global System 
for Mobile Communications) technology [7], which is an open 
cellular technology, for transmitting data services. 

However, the authors [8] have discussed that accessing 
cellular data is more expensive than WiFi. WiFi is a local 
area network (LAN) run in a local environment or in a 
distributed setting. WiFi network protocol is one of the leading 
communication technology used in the loT world which 
supports low transmit power along with low cost [9]. For 
providing the cost-effective solution, we have proposed loT 
based saline level monitoring system using ultra-low power 
low-cost WiFi technology. The components, we have used 
to build this system includes a load sensor [10] and ESP32 
WiFi chip [11]. The load sensor converts the current weight 
of the saline bottle into a specific voltage. The ESP32 WiFi 
chip receives continuous voltage level from the load sensor 
and publishes notification message to the nurse station, doctor, 
nurse, caretaker etc., once the specified threshold saline level is 
reached. The application layer is responsible for message for­
matting and publication. Hyper Text Transfer Protocol(HTTP) 
[17] is a commonly used application layer protocol on the 
Internet for message formatting and presentation. However, 
the authors [9] have commented that the HTTP protocol is 
not suitable for resource-constrained environments because it 
arouses a large parsing overhead. They have discussed two 
alternative application layer protocols such as Constrained 
Application Protocol(CoAP) and Message Queue Telemetry 
Transport(MQTT) which have been widely used for loT appli­
cations. CoAP [13] incorporates optimizations for constrained 
application environments. MQTT[13] is a lightweight protocol 
and is designed for ultra-low power and low-cost devices. It is 
based on topic-based publish/subscribe [12] protocol. In topic-
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A Comparison of Visual Attention Models for the 
Salient Text Content Detection in Natural Scene 
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Mathura, India 

neeraj .gupta@gla.ac.in 

Abstract- Visual saliency approaches have been acquainted 
to recognize the most noticeable object in the scene that are going 
to pull in human attention. These methodologies have been 
adequately utilized for the prominent region detection. The text 
or character detection as a salient region in image remains a 
challenging research problem. Intrinsically about the image, a 
text in the scene conveys vital information. This paper evaluates 
six state-of-art models of visual attention in context to scene 
content (i.e. text or characters). Saliency map generated by these 
models of visual saliency have been intended for facilitating 
salient text detection in a natural scene by highlighting text and 
concealing non-text regions. 

Keywords- visual attention model; saliency map; text detection 

I. INTRODUCTION 

A standout amongst the most difficult issues in Computer 
Vision field is that the detection of content (i.e. text or 
characters) in a scene having an assortment of various colour 
shading, textual style, size and orientation. Recognition of 
scene content may be a complex issue for Computer, yet 
people appear to distinguish content with no issues. The 
human visual system has the ability to easily visualize diverse 
assortments of data and centered about the captivating target, 
e.g. car number plate, road sign board, advertisement hoarding 
in the natural scene. Visual Saliency model primarily works 
on identification of attention points that a people would focus 
on at the initial glance. Visual saliency normally alludes to a 
property of a "point" in a picture (scene), which makes it 
liable to be focused. Most models for visual saliency are 
propelled by human vision and have a tendency to replicate 
the dynamic alterations of cortical connectivity for scene 
recognition. 

In the recent years, a number of methodologies have been 
proposed for identifying salient or fascinating objects in the 
scene. These models of visual saliency can be extensively 
characterized into a) top-down b) bottom-up and c) hybrid 
model. These model elaborate various studies on identifying 
region-of-interest, the majority of these methodologies mean 
to spawn the saliency map and then segment the whole salient 
region from the image. Visual saliency model having "top­
down" approach uses the methodology of finding a category 
specific objects which are known and learned a priori. These 

978-1-5386-1866-0/17/$31.00 ©2017 IEEE 
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models are task oriented. Furthermore, humans search an 
object for some context in a scene. Visual saliency model 
having "bottom-up" approach [1], [2], [3], [4], [5] uses 
method that finds any object of interest based on visual 
stimuli, without any prior knowledge about its category. 
Visual saliency model having "hybrid" approach combines the 
methodologies of both the "bottom-up" approach and "top­
down" approach. 

The evaluations of six diverse models of visual attention 
have been accomplished for detection of content (i.e. text or 
characters) in common scenes. The significant addition of this 
assessment of various state-of-art visual attention models in 
context to the content (i.e text or characters) and finding out the 
outperformer model, that can do well in text saliency [6], [7] 
i.e. identification of text in the natural scene. 

II. VISUAL ATTENTION MODELS 

A. Itti 's Model 

The visual attention model proposed by Itti et al. [1] is 
having "bottom up" approach. This model is basically inspired 
by neurology and find salient image region using feature 
integration theory. The methodology used in this model is to 
segment a given scene image into different channels 
specifically Color (C), Orientation (0) and Intensity (I). A 
dyadic Gaussian pyramid is utilized for filtering and images are 
sub-sampled into 8 octaves, having scale different scales (scale 
0 to scale 8). 

"Center-surround" operations are utilized for evaluating the 
feature vectors, a distinction between center and surround scale 
implements the feature vector. The scale k E {2, 3, 4} used for 
center pixel and the scales= k + fl, with f1 E {3, 4} used for the 
surround pixel [1]. This model evaluated various channels of 
an image. Intensity channel uses the contrast. The color map 
with the specialized paired colors is generated by the color 
channel. Gobor filter at the orientations of 0, 45, 90 and 135 
degrees used by the orientation channel and evaluate the 
reaction of these filters on image intensity. This model 
generates 42 feature maps: 6 for intensity, 12 for color and 24 
for orientation. All these feature maps computed using 
different methods are having different dynamic ranges. 
Computing the final saliency map cannot be possible by simply 
merging the feature maps since it would suppress the scrawny 
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Detection of RPE Region: Non-separated 
Inner and Outer Hyper-reflective Layer 
Using Neighbouring Pixel Connectivity 
Paradigm 

Piyush Mishra and Chand Bhatnagar 

Ahstract The retina is composed of ten layers, \Vith the retinal pigment epithelium 
(RPE) being the outermost layer tightly attached to the choroid. With the increased 
knowledge about the various functions perfonned by the RPE. the ophthalmologists 
have a hetter understanding of the various diseases leading to hlindness. In this 
work, \Ve propose a method to identify RPE region in optical coherence tomog­
raphy (OCT) visuali7.ation of the retina. This paper focuses on detection of RPE 
region, the non-separated region betv•/een the inner and outer hyper-reflective layer 
(HRL). The proposed method comprises a bilateral filter for speclde de-noising 
while maintaining layer houndaries. Detection of inner HRL is a prominent research 
dimension having significant correlation with the human visual acuity. The pro­
posed work validation is done with the b'Tound truths (manual1y delineated hy an 
expert panel). Evaluation of the proposed method is done on 220 images from 23 
patients at different orientation styles with 90.45% correct detections. 

· Computer-aided diagnosis Keywords Bio-medical imaging 
Optical coherence tomography 
epithelium 

Retinal image processing • Retinal pigment 

1 Introduction 

Retina is the light-sensitive, innennost layer of the eye. Eye focuses the linage of 
the \vorld on the retina. starting a se1ies of chemical and elect1ical events within the 
retina. Retina then sends the electrical signals to the brain using the nerve fibres 

1]. The human 
I. 

Over the years. retinal research has greatly benefited from advances in optical 
imaging techniques. Retinal optical coherence tomography (OCT) is a ?,0 imaging 
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A Comparative Study of Various Color 
Texture Features for Skin Cancer 
Detection 

Maurya Ritesh and Srivastava Ashwani 

Ahstract Detection of skin cancer gives the hest chance of heing diagnosed early. 
Biopsy method for skin cancer detection is much painful. Human interpretation 
contains difficulty and subjectivity: therefore, automated analysis of skin 
cancer-affected images has hecome impmtant. This paper proposes an automatic 
medical image classification method to classify nvo major type skin cancers: 
melanoma and non-melanoma. In this paper, \Ve have used the color and texture 
features in combination vvhich gives better results than using color or gray-level 
infonnation alone. We have used k-means clustering algorithm to segment the 
lesion. The features are extracted hy seven different color texture feature extractors 
from the segmented images. Classification accuracy of our proposed system is 
evaluated on four different types of classifiers, and their values are compared \Vith 
one another. The results of the proposed system are computed on fivefolds of 
cross-validation in order to perlonn better analysis of our proposed method. 

Keywords Gray-level co-occurrence matrices · Support vector machine · Local 
hinary patterns · Texture teatures • Color percentiles · K-means clustering · 
Co-occurrence matrix • Color features • integrative co-occurrence matrix · Gabor 
feanues · Linear classifier · NN classifiers · ~C classifiers · Cross-validation 
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Time of Arrival Positioning with Two 
and Three BTSs in GSM System 

Atul Kumar Uttam and Sasmita Behen1 

Abstract In recent. years, location-based services like emergency, rescue, and 
response, and location-based marketing :ue gaining popularity. In all such services, 
location of involved entity should he located accurately and timely. GSM system 
is the most popular communication network around the world. lienee, such loca­
l.ion (ieLcclion techniques which require very Jess or no modificaLion in U1e existing 
inlrastructure arc required. This paper Lalks about Lwo enhanced ToA-bascd local­
ization methods using two and three base transreceiver stations. The comparative 
stu(iy l)clwccn SLall(iard ·n)A Lectwiqucs and propose(i teclmiques shows encourag­
ing rcsuiLs in various regions like urban area, suburban area, hilly area, and open 
area. 

Keywords l.ocation-bascd services (l.BSs) · GSM neLwork 
Time of arrival (ToA) · Base transceiver station (BTS) 

1 Introduction 

Localitalion is the process or local.i ng an unknown point. locaLion with respect. to 
some rclcrencc poinLs, whose localions arc known. The major problem in location-

!] 
are (1) emergency/rescue services. (2) navigation services, (3) monitoring logistic 
services, (4! locaLion/conl.cxt-bascd event. services, eLc. To provide Lhcse l.HSs and 
several other services, it is very necessary to locate the MS accurately in a short 
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An Approach For Fault Reconfiguration In QoS Based Service Oriented 
Architecture 

Rishi Agrawala, Saurabh Shrivastavab* 
ab GLA University, Mathura 284001, INDIA 
 
 

Abstract:  
Observing last decade it is concluded that distributed systems have played a significant role in creating paradigms for software development. Web services 
as one of the important components of the distributed environment had laid a great trend of their usage for software development. These software may be 
the applications to serve the purpose with an intent of integration of web services. Service Oriented Architecture (SOA) is a principle set that supports the 
software development on the basis of web service integrations. In this web services of distinct functionalities developed around independent platforms are 
selected and integrated to serve a specific purpose. SOA deals with developing & casting in of web services provided from independent developers within 
a single module. The selection and integration of web services is done on the basis of some Quality of Service (QoS) parameters. These parameters may 
be the cost, response time and availability of web services as some of the examples. Considering the discussed scenario of web service integration for 
developing any software, there may be a situation that may lead to events of service failures resulting in the breakdown of complete software system. To 
avoid such discontinuity in receiving the services from an application there is always a necessity to tackle and overcome these faults as soon as possible 
with least overheads along by maintaining the required QoS. With the proposal in this paper we are proposing an algorithm to handle multiple faults in a 
system developed within QoS based service oriented environment. 

 

Keywords: Service Oriented Architecture (SOA), Service Process Reconfiguration (SPR), Reconfigurable Region (RR), Web Service - Business Process Execution 
Language (WS-BPEL). 

 

1. Introduction 

SOA is a set of adapted principles to support building of a reliable, 
effective and synchronized distributed system to deliver the targeted 
services1. SOA supports software development on the basis of loose 
coupling of selected web services integrated to serve a specific need. 
Different web services are prepared & offered by various independent 
developers, to which they publish them globally over World Wide Web 
through some registry agents. On a specific requirement during the 
development of a software the  request for the required web 
services to these registry agent. This intermediate registry is supplied with 
the various features, constraints, costs and other parameters of the 
developed web service that may help a software developer (user) to 
understand the scope of the web services. These descriptions of the web 
services are depicted using Web Service Description Language (WSDL) 
for publish.  Considering these published features of the web services by 
their developers through the registry agent a user decides to deal for a 
specific set of web service(s) to develop their software. The owner or the 
developer of these web services either offer their service to the users for 
specific time charging for it or they sell it out to the user as per their deals 
only if required by the user. This is how the web services are brought in 
for integration from their developers to the user who is targeting to 
develop any application. Web services proposed by various developers are 

made to be selected, integrated and prepared for an application for the 
application software development using Web Service Business Process 
Execution Language (WS-BPEL). There may be more than one 
independent developer that develop the same type of web service with 
different or same QoS and costs, this is how the software developer may 
opt from multiple web services available at registry, of same response that 
better fits the requirement, budget and other constraints.  
There may be a situation when any operational failure of one or more web 
services integrated in application software takes place. And there comes a 
need to handle such fault & failure events with least overheads. There is 
only a single way to handle such faults that is to select the faulty web 
service(s) i.e. failed web service and replace them with new web 
service(s) of the same functionality available at registry. Such a process of 
selecting and replacing the faulty web service(s) with new ones is also 
termed as Service Process Reconfiguration (SPR). SPR begins with 
selection of web service(s) that are failed, this set of failed web services in 
a software system is named as Reconfigurable Region (RR). And, then 
replacing them with new available web service or a combination of them. 
The SPR is conducted in such a way that the required QoS of the overall 
system is maintained after final reconfiguration. One thing to be focused 
is that the Reconfigurable Region can be a set of one or more than one 
integrated web service(s) offering certain functionality in the overall 
system, but it can never contain all the web services of the system as 
replacing them all may be as same as developing a same new system  
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Compendious and Optimized Succinct Data Structures for Big Data 
Store 

Vinesh kumar1, Dr Amit Asthana 2, Dr Sunil Kumar3 , Sunil Kumar4 

 
1Research Scholar, S.V. Subharti University, Meerut, Assistant Professor,GLAU Mathura (UP) India 
2 Associate Professor, S.V. Subharti University, Meerut (UP) India 
3Assistant Professor, IIMT University, Meerut (UP) India 
4Assistant Professor, IIMT University, Vardhman College, Bijnor (UP) India 
Abstract:   

 
Data Representation in memory is a one of task in Big Data. Data structures includes several types of tree data structures th rough system can 
access accurate and efficiently data in Big Data. Succinct data structures can play important role in data representation while data is processed in 
RAM memory for Big Data. Choosing a data structure for memory representation is very difficult problem in Big Data. We proposed some 
solution of problems of data representation in Big Data.  Data Mining can be utilized to take decision by Data processing. We know the functions 
and rules for query processing. We have to either change method of data processing or we can change way of data representation in memory. In 
this paper, different kind of tree data structures are presented for data representation in RAM of computer system for Big Data by using succinct 
data structures. Data mining is often required in Big Data. Data must be processed in parallel or steaming manner. In this paper we first compare 
all data structures by table and then we proposed succinct data structures those are very popular now. Each tree presented for Data representation 
has different time and space complexities. 

Keywords: SDS (Succinct data structures), Trees, Big Data, CDS (concurrent data structures).  

1. Introduction 

 
The Compressed demonstration of data has been a primary requirement 
nearly in the field of Computer Science for a long way. The main data 
structure used in Big Data is tree. Quad tree is used Graphics and Spatial 
data in main memory. Sub linear Algorithms are used to handle Quad tree 
which is inefficient. An efficient and simple representation is required in 
main memory of computer system. The purpose of this paper is that 
Optimized SDS can improve functionality of different SDS like Dynamic 
tree, succinct tree, and Suffix tree, rank and select, FM index Geometric 
data, Proteins data base, Gnome data, DNA data are large data bases for 
main memory. However overall quantity of storing area is not a vital 
problem in recent times, considering the fact that external memory can 
store large quantity of data and may be inexpensive, time needed to get 
access to information is a vital blockage in numerous programs. Right to 
use to outside memory has been conventionally lower than accesses to 
main memory, which has caused examine of recent compressed 
demonstrations of information which might be capable to save identical 
data in reduced area. Succinct data structures may includes Range 
Minimum query, Dynamic bit vector, Suffix tree, Suffix array, Dynamic 
tries, DFUD etc. Bit vector and Wavelet can represent protein data base. 
Aim of this paper is to provide three tree representations to support big 
data bases with minimum time and space complexities. 

2. Related Work 

Hassle of data proliferation is stimulating our capability to manipulate 
data. Standard algorithms such as greedy in terms of space utilization and 
not only access a simplest part of information. The investigators noticed 
them and gave evidence by recent troubles in streaming of data (S. 
Muthukrishnan, 2003) and sub linear algorithms (Bernard Chazelle, 
2004). Dissimilar to these instances, various troubles need complete 
dataset to be saved in compressed format however it require to be 
enquired rapidly. In real world, compression may have a greater a long 
far- reaching effect than simply storing data concisely: we are able to 
know, and that which we will understand we are able to calculate," as 
detected in (Dekel, 2018). Comparative Study of sensible compendious 
data structures for Massive data store shows different SDS(Vinesh Kumar 
et al). In Analysis Compendious Sensible Data Structures for Top-p 
Completion in Big Data Store(Vinesh Kumar et al) shown complexities of 
SDS. 
 
The Researchers have taken into consideration those troubles in numerous 
algorithmic contexts, which contain scheme of capable algorithms for 
handling highly-compressible data structures. They prudently deliberate 
exact resources required to signify Dynamic tree, Graph (Héctor Ferrada, 
Gonzalo Navarro,2017), sequences ,dictionary (Gilad Baruch, Shmuel T. 
Klein, 2017), permutations, features (Johannes Fischer, Daniel Peters, 
2016), and textual content structures indexing (Arash Farzan, J. Ian 
Munro , 2013) Our Future Purpose is to plan  writing pseudo code with 
strong time and space complexity. Nevertheless, Kolmogorov complexity 
is not decided yet for arbitrary data, so some compression technique is 
known to be suboptimal in this sense. It has shown SDS for nearest color 
node (Dekel, 2018). Yambin completed Succinct and practical greedy 
embedding for geometric routing. Rudolph did his work on succinctness 
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Abstract-There are different varieties of Surveillance cam­
eras used but it is still a challenge to detect violence. So the 
aim is to design a violence detection system which detects 
violence and generates an alert so that help will be available 
instantly. Researchers are prognosticating that the evolution of 
video surveillance technology will lead to a great demand for 
intelligent violence detection system. In coming years also, these 
technological advancement will continue by improving existing 
system and leads to generation of new methods and techniques 
for making better violence detection system. The proposed archi­
tecture includes mainly two steps: Object tracking and behavior 
understanding for detecting violence. By using feature extraction 
process key features (speed, direction, centroid and dimensions) 
are identified. These features help to track object in video frame. 
In our approach, we consider two feature vectors namely Violent 
Flows (ViF) and Local Binary Pattern (LBP) and then Linear 
SVM is used to classify video as violent or non-violent 

Keywords-Optical Flow, Violence Detection, Abnormal Activ­
ity, Motion Magnitude. 

I. INTRODUCTION 

Over the last few years, it has been observed that there 
is a rapid growth and an improvement in violence detection 
algorithms. The main purpose of video analysis is to detect the 
potential threaten events with less or no human intervention. 

A. Introduction to Video Surveillance 

Video surveillance is a wide area of research which in­
cludes recognition of human activities and their classification 
into usual (normal or non-violence) or unusual (abnormal 
or violence) activities. Video surveillance system is of three 
types:-

1) Manual surveillance system is fully dependent on human. 
It required manual labor to analyze behavior or to make 
difference between abnormal (violence) and normal (non­
violence) behavior. 

2) Semi-automatic system required less human intervention 
as compared to above. 

3) The fully automatic does not require any human interven­
tion for taking decision. 

B. Introduction to Violence Detection System 

Violence detection system is the ability of the surveillance 
system to detect violence in a video. It is used for the areas 
where quiet and peaceful environment is needed such as air 
station, school playing field, cinema halls, etc. It is also used 
to find out those movies which are having violent scenes so 

978-1-5386-3039-6/18/$31.00©2018 IEEE 

that minors could be prevented from watching such type of 
movies. 

C. Need for Violence Detection System 

According to current market research, corporations, gov­
ernment, public and private sector are investing huge amounts 
of money for protection of offices, building, shopping malls, 
homes, infrastructure etc. and this trend is going to accelerate 
in the future in automatic security industry.The basic purpose 
of violence detection system is to detect some sort of unusual 
behavior that comes under the category of violence. 

An event is violent if its behavior deviates from what 
one expects. For example, one such anomaly would be a 
person hitting to the other person, kicking to the other person, 
lifting other person etc. Violent events also include object in 
unusual location, unusual motion pattern such as movement in 
disordered manner, sudden movements, dropped object, etc. to 
name a few. 

Human monitoring the entire video stream is not possible 
due to monotonous job and too long time, so an automatic 
detection of violent event in real time is needed to avert 
such type of incidences. Optical flow is a good feature for 
tracking and detection of motion. It is extensively used for 
motion segmentation and tracking of object. Human actions 
are represented by the histogram sequence of magnitude and 
orientation of optical flow. We have used ViF feature vector 
from the histogram of magnitude of optical flow and LBP 
feature vector in our research work. 

For evaluating the performance of violence detection algo­
rithm, proper datasets should be adopted for comparison and 
benchmarking. Some of the standard datasets used in violence 
detection system are Hockey Fight database, Violent-Flows 
database, BEHAVE, CAVIER etc. 

D. General Frameworks: 

Object Detection: Object detection deals with the detect­
ing of objects of a particular class (for example, humans) in 
videos and images. 

Object Tracking: In Object tracking, selection of good 
features plays an important role. It is so because objects can 
be easily and accurately distinguished on the basis of features 
only. Different features are taken in account for object tracking. 

Behavior Understanding: Object behavior understanding 
is an important and most challenging task. Object behavior 
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Abstract 

In the present scenario, the technology revisions are making the market vuh1erable to 
predict. This gives birth to the requirement of a ne'v model which can stop loss of a 
production business by predicting the market using news analysis, associative rule 
mining, precise predicting techniques and context analysis. This paper presents a novel 
idea of dealing 'vith manufacturers' problem of product dump due to the rapid change in 
technology and the changing demand of customers. Every new product launched 'vith 
new features or with existing features but less price gives a tough competition to already 
existing products in the market. By the time the manufacturer comes to know that the 
demand has been decreased, the manufacturer is already in the loss and he has to dump 
already manufactured pieces due to rapid down sale. In this paper, a model is proposed 
with an algorithm to quickly identify the required number of pieces in a time frame. 
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Domain Classification of Textual 
Conversation Using Machine Learning 

Approach 
Sandeep Rathor1

, R. S. Jadon2 

1Assistant Professor, Dept ofCEA, GLA University, Mathura, Uttar Pradesh, India. 
2Profcssor, Dept ofMCA, MITS, Gwalior, Madhya Pradesh, India 

Abstract- This paper presents an approach for 

classification of textual conversation into multiple 

domain categories using support vector classifier. 

The feature reduction is done through Principal 

Compon ent A nalys is ( f'CA) fo extract the 

irnport<tnt l'rMu res f ro m the f~Mure vector. These 

rentures :~ r e llnssed to different configurations of 

SVM and the best one is chosen for the final 

process of classilication. The domain's categories 

are defined on real life situations and conversation 

to train rht system like educn tion & research, 

perso nlll, patriotis m. ttrt· orism, medical, religious, 

s po t·ts . a nd b usiness. Tlw ex periment results show 

that the proposed method works effectively with 

more than 75% accuracy. 

Keywords- Machine Learning, Support Vector 

Classifier, Omrwi11 Cfossijlcnrion, Te.wunf 

Com•er.wti()lr, Machine lnJellig ence. 

I. INTRODUCTION 

The text is the basic means of communication. It 

not only commLm icates informative conrems, but 

also produces some additional information like 

feelings, emorions. semiments and domain. The 

Domain recognition is different to sentiment 

analysis and emotion recognition. The objective 

of sentiment analysis is to sense positive, 

n~ut ral. or negative feelings from text, whereas 

emotion plays an elementary role in our dai ly 

lives. Its objective is to detect and recogni i'e the 

feelings through the text, such as anger, fear, 

disgust, happy, sad, and surprise[ I). Generally 

Ekman's six emotion class is used to detect the 

emotions. The Sentiment analysis can . be 

classified into two categories; opinion mining 

and emotion mining. Opinion mining concern 

with the expression of opinions, for example 

neutral, positive or negative while emotion 

mmmg concemed with the pronunciation of 

emotions like sad, happy, excited etc.{2]. 

Domain recognition is one of the fields of 

affective computing. It refers to evaluating 

conversation towards different issues. If two 

persons are discussing their personal problem 

through text conversation then the category of 

domain is personal therefore; our system is 

capable enough to recognize its domain 

categories automatically for which the 

conversation has taken place while emotion 

recognition or sentiment analys is on ly reflect the 

mood or emotions. Classifying domain from the 

textual conversation can be applie.d to the 

various applications, based on human computer 

interaction. It is a relatively new classification 

and advancement in the field of affective 

computing and machine learning. It can also be 

useful to prevent miss happen ing or unwanted 

activities on the basis of text conversation. We 

can recognize different types of domains on the 

basis of communications or conversation. The 

categories of domain arc defined on the basis of 

various real li fe situations and conversation. 

Every conversation or statement always may fall 
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Abstract- This paper proposes a novel approach for 

the prediction of computation time of kernel's 

performance for a specific system which consists of 

a CPLI along with a CPtJ (Graphical processing 

unit). The prediction is done on the basis of 14 

different configurations of processor such as local 

work group size, local memory shape, kernel loop 

unrolling factor, vector widths for loading and 

storing etc. A proposed system accomplished with 

mult iplr ad,anrcd techniqu es like PCA (Principal 

Component 1\nnlys is). bnckward elimination for 

feature reduction, and KNN Regression, and 

Random Forest Regression for making the 

predictions. Finally, the performance of the 

proposed system for predicting the running time of 

processors has the accuracy of 98.46% afler using 

featun~ reduction techniques. 

Keywords- Machine Learning, Backward 

elimiiWiion, GPU Kem el Perfornwtrce, Random 

Forest Regression, KNN Regression. 

I. l TRODUCTIO 

Traditionally, the computation ranging from 

small to large processing is performed using CPU 

(Central Processing Unit). Today, parallel 

computing or parallel processing or massively 

parallel S) stems are used for various purposes for 

example for performing matrix multiplication. 

The CPU takes high processing time for 

computation for example calculating 

multiplication of large matrices or convolution in 

image or video processing. This problem of time 

overhead was removed with the vector or super 

scalar processors such as GPUs (graphical 

processing units) [1]. It is also capable of 

performing various arithmetic and logical 

operations with more than two operands. It 

increases the computational speed and also 

reduces the computation time. 

The increasing demand of GPUs for 

variety of multi-disciplinary areas such as image 

processing, predictive analysis, machine learning 

algorithms, etc leads to the analysis of running 

time of GPUs on computationally high vector 

operations [ 12]. The running time of a processor 

depends upon multiple factors such as bus 

interface, core clock frequency. The performance 

of a processor can be measured through number 

of operations performed per second. Through this 

factor one can easily compute the approximate 

computational time of a GPU. This will help 

engineers to decide the hardware configurations 

of a processing unit for the required computation 

time. 

In this paper we propose an algorithm to 

predict the computational time of a SGEMM 
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Reliability Factor Based AODV Protocol: 
Prevention of Black Hole Attack 
inMANET 

Prakhar Gupta, Pratyaksh Goel, Pranjali Varshney and Nitin Tyagi 

1 Introduction 

CNK:ktor I 
"~'CUI .. 

MANET stands for Mobile Ad hoc Network. IL is also known as wireless ad hoc 
network. It is a network of mobile devices connected wirelessly without any infras­
tructure. Being wireless, it offers advantages such as reduces overhead of wiring 
and thus saves money, easy to establish and many more. But it also exhibits many 
disadvantages. It does not have any central administrator to manage all the nodes 
of the network. The nodes which are part of the network simply work using mutual 
understanding. Since MANET is self-configuring network, all the nodes which are 
part of the network possesses the ability to configure themselves. The absence of 
administrator allows any untrusted node to be the part of the network. Such nodes 
are known as malicious nodes and they can drop the packets, take the important 
information, and cause many more damages to the network. The main challenge of 
the MANET is to reduce attacks caused by malicious nodes or to detect such nodes 
at early stages. Black hole attack is a type of attack in whjch the malicious node 
simply becomes ll1e part of the network and then absorbing everything coming to it. 
It can be seen as a hole in which packets which are coming are falling. Thus, desired 
destination node does not receive the packets. th~refore, it affects the whole network. 
We have proposed an algorithm which is based on reliabil ity factor approach. It cal­
culates the reliability factor of the nodes in the path, through which packets are to be 
forwarded, and if the value of reliability factor is high then packets are forwarded. At 
some stage, it is possible that the node has a low value of reliability factor and also it 
is not malicious. Therefore, fake RREQ concept is used to detect the malicious node 
and if the nodes prove to be non-malicious the packets are forwarded. This algorithm 
greatly reduces the number of packets dropped. 

P. Gupta (18l) · P. Gocl · P. Varshney · N. Tyagi 
GLA University, Mathura, India 
e-mail: gupta.prakhar9596@gmail.com 

C Springer Nature Singapore Pte Ltd. 2019 
S. Tiwari ct al. (eels.), Sman lnnol·ations in Communication and Complllational 
Scitnci'S, Advances in Intelligent Systems and Computing 851, 
hnps://doi.org/10. 1007/978-98 1-13-2414-7 _26 
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Abstract- Complex embedded real time systems used in 
autonomous guided automotive and aerospace vehicles depend 
on validated control system software for meeting safety and 
mission critical objectives. T he code irnplcmcntation of these 
control laws presents a validation challenge due to the 
complexity of converting mathematical control equations, feed 
forward and feedback loops into validated software. This paper 
outHncs an approach for defining specifications of o control law 
using focus framework. A discrete time synchronous cuntrotlaw 
consisting of gain scheduler, feedback, adder, integrator and 
dcriv:tti,•e is defined in focus specifications. A methodology is 
presented wherein the top-level architecture Is defined using 
composite graphical, constraint and operator styles. Sub 
components are specified in elementary equational and 
relational styles. T hese theoretical spccilications arc 
Implemented and veriticd using Autofocus tool. 

Key words-Software Specifications, Focus Framework, 
Verification. 

I. INTRODUCTION 

Safety is ao important crilerioo to be met for the life 
critical and mission critical systems. The systems requiring 
safety criticality assessment and certification need to adhere 
to the intcmational standards like M I L-STD-8828( I) or 
RTCA D0-1788/C. Time scheduled and time synchronous 
systems interact with extemal environment and execute 
different functions across various execution cycles. Domain 
experts use various methods of reasoning and analysis to build 
the evidences of correctness. In terms of safety certification, 
this is called as building safety arguments as per IS0-26262. 
Considerable amount of effort is required to validate the 
embedded systems software using testing, analysis and code 
walkthrough for safety critical systems. 

Testing the system under real time and non-real time test 
beds hus been the main stay ur veri fkation. lr is important lo 
note that testing is known to show the presence of errors and 
not the absence of error. The techniques or static analysis 
remain language dependent and code walkthrough continue to 
be the forte o f domain specialists. Though research of formal 
methods is being done for last fifty years, the practical 
application of fonnal methods has s tarted playing an 
important roh: in last two decades due to demand of high 
assurance systems[2]. 

Methods of theorem proving and model checking arc used 
based on their applicability and merits for a problem [3], [4]. 
The alternative approaches promulgated the 'correct by 
constmction' approach using deeper analysis of requirements 
itself. Formal specifications and formal specifications 
languages started to play an important role in system design. 

Writing formal system specifications into :mlomatically 
veri liable properties is hard and error prone [5]. The 

978-1-5386-6666-l/18/S31.00 02018 IEEE 92 

technology of software loots is paving way for providing 
frameworks for not only building models graphically but also 
automatic generation of properties, integrated verification and 
code generation using the same IDE. uSCR, a derivative of 
SCR tool is currently being practiced to specify the functional 
requirements of safety critical applications like nuclear plant 
proteclion system [6)[7]. 

In this paper, formal specification of an embedded real 
time avionics contro l law is undertaken. We use the FOCUS 
framework [8] to develop a hierarchical set of forma l 
specifications for a control law by using the concepts of focus 
stream theory. focus specifications formulae can characterize 
the safely, liveness nnd causal properties. The control law is 
converted to control a lgorithm specifications and various 
properties are verified by structuring the specifications. 

IT. PID CONTROL SPECIFICATION 

A PID controller is widely used in lhe closed loop control 
systems. PID stands for Proportional Integral Derivative. 
These three are combined in such a way that it produces a 
control signal. PID controller maintains the output such that 
there is zero error between process variable and set point/ 
desired output by closed loop operations. Proportional 
element provides stabi lity but always maintains a steady state 
error. Integral element e liminates steady state error. 
Derivative controller anticipates the funtre behavior of error 
and adjusts the output to reduce the response time. T he PID 
controller is mathematically designed and tuned during the 
system design process. Fig. I. shows the control law as 

-· 
-

Fig. I. PID Controller 

designed and tuned in MA TLAD/Simulink as in Fig. I. The 
S l , S2 .... S7, S7 1 are the sub-components which are to be 
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Due to exponential increase in crime rate, surveillance systems are being put up in malls, stations, 

schools, airports etc. With the videos being captUred 24x7 from these cameras, it is difficult to 

manually monitor them to detect suspicious activities. So, there is a great demand for intelligent 
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~-Software le~ting h~ acquired wider horizon ancl 
~cance. Now a day, cuswmers demand defect -free 
~- Authorities associated to testi11g phase go into the 

- - gritty nf the tests to achieve the goal of software 
' ct. Along with mMy collventional testing methods, 
rion tesri11g is also playing important role to define 
number of test cases and finding more number of 

?CtS. Mutation testing~ basically a fault based software 
ng teclmique which has been a subject undergoirzg 
~e stucly & research for over three decades. 71ze key 

.:rure of mutatio11 testing is to make some random 
.:nges throughout the program to find om more number 
defects. These changes can be done by applying genetic 
?ineering on test cases. Whenever a program is changed, 
u called a mutated program and the change effected is 

::.Jed a mutant. This paper provides need of genetic 
.~rirhm in software resting. The paper also prese11ts the 

aec1.1rion of mutation testing along with its results. 
~rot1gh this paper the efforts are made to show the results 
&/ mrious mwants applied on a program apart from 
applying any fimclional testing. The basic idea is to make 
rest suire tenacious to produce error free software. 

Index Terms - Mutatioll testing, Ge11etic algorithms, 
mutants, kill, sur~ives. 

L lNTKOUUCTlOI\ 

Mutarion testing is inspired from the Genetic 
Algorithms (GA). Filliping or changing any bit in a 
string is ~.:allt:d mutating the string. By which we may 
get new, updated and more effective string(s) having 
higher fitness value. In the same fashion, we can flip 
some random statements in the program. This 
exercise is done to design more test cases which can 
find the errors in the program. The changes in mutant 
program are done keeping in mind that changes 
should not affect the purpose of the program [6). 

Ln mutation testing various copies of the 
program are made & each copy is generically 
modified. These genetically modified copies are 
called mutants. If any test case is capable enough to 
detect any murant then iris called as ""killed"" [1) . 

.\1utation simply means flipping or changi ng 
the content or bit. The hasic idea heh ind applying 
Mutation Testing is to evaluate & enhance the 

ISBN 978·81-908388-6-3 
43 

rdiahility of" lht: lt:sl caSt:s. These test cases are also 
supposed to be robust in nature to fail mutant code. 
As faults are created in programs (intestinally), the 
approach is also _called the Faulr based testing. 

As per the available research; it has found 
that the term Mutation in software engineering 
paradigm was ftrstly coined in starting of 70's. But 
this term could not gain popularity worldwide due to 
number of reasons. One of the major reasons behind 
it is costly and time consuming procedure of 
mutation testing. Along with that, mutation testing is 
not fit for black box testing techniques as in mutation 
testing we use to change the source code; which is 
not permissible by black box testing. So, due to the 
limitations and procedures of mutation testing, it can 
be used by the software testing organizations itself. 

II. NEED FOR G ENETIC ALGORlTHM IN 
SOFTWARE TESTING 

Genetic algorithm is a major component of 
soft computing. Genetic algorirbm is based on 
Darwin's theory of Natural selection & works on 
genetics. Basically, GA is a heuristic search method 
which is widely used in A[ (Artificial Intelligence) 
and other application domains of computer science. 
Genetic Algorithms are executed iteratively on a set 
of coded solutions, ~.:alltxl population. GA is based on 
three basic operators as: selection or Reproduction, 
Crossover & Mutation. In fact, Genetic algorithms 
provide the best strategies to so lve a set of problems 
for which very few information is available at the 
initial level [ 4, 5, and 7]. 

As the nature of software is purely based on 
the industry demands, the behaviors of testing 
procedure are also affc~.:ted. Due to these ever 
changing requirement and technological era. there are 
many stumbling blocks in using manual testing as 
speed of perforrning test cast:S on various tools is 
technically limited and dependent on professionals; 
which obviously include high investment ln terms of 
money, time & other resources. 
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Abstract: In mobile Ad hoc network black 

hole attack is an earnest and thoughtful warn. A 

malicious node sends a forge message to source 

that it is having the route to destination. Based 

on the received information, source node builds 

up a route through the malicious node and 

propagate message to the malicious node. Every 

conservative system to find out such type of 

attack and after getting the wro~g message by 

malicious node misjudgemcnt in the detection. 

To pull around this abnormality our aim is to 

put forward a new detection technique, which 

depends on checking the blend in the Route 

Reply message by making utilization of another 

substance made by the destination node and 

furthermore by watching the engraving put 

crosswise over by the middle node in the route 

within the sight of the calculated threshold. 

Computer simulation issue the impact that our 

strategy has a better Average end to end delay, 

Packet deli\'ery ratio and Normali.tcd routing 

load, for finding malicious node than the other 

methods. 

I. INTRODUCTION 

Society is suitablt: gradually more dependent on 

present systems, everybody is getting benefit of e­

commerce, many more systems. Now tlays most of 

the member of society is using anti in touch with 

many handheld devices. Taking into consideration 

the sensitivity of computer system applications in 
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our lives is tough to maintain the security services, 

Ad-hoc networks are suitable and popuiar, so ad­

hoc network security is needt:d. 

Security mechanisms can be categories into three­

part[!] i.e. detection, prevention and recovery. In 

order to eliminate the accountability of attack 

prevention methods, intrusion detection used as a 

second wall of protection. Ordinarily, intrusion 

detection frameworks can be sorted into anomaly 

detection and misuse detection in light of their 

location methods [2]. Misuse detection can just 

identify already known attack is the disadvantage 

of misuse detection, based on their signarures; 

whereas in anomaly detection, attacks arc 

recognized by their normal behaviour to abnormal 

behaviour. 

In MANET the danger can also come from 

different types of attacks to interrupt and damage 

either host based or network-based systems. 

II.ATTACKS ON ADHOC NETWORK 

Ad-hoc networks area additional vulnerable 

compared to changed networks, thanks to their 

dynamic and distributed ad-hoc topology and 

dynamic nature. location awareness and multicast 

transmission. Ad-hoc networks are getting 

additional and additional helpful in our everyday 

lives furthermore as advances in their 

commercial/military uses. In these wireless 

networks, the general energy usage of 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

JGudainiyan
Highlight



1: 

Proceedmgs of lntemauonal Con/;:rmet! 011 Fronl/ers m Engineermg, Applied Sciences and Technology (FEAST'/8). 

Apnl 21" & Apnl18'h. 2018. 

Making Hindi Lexical Ontology Useful to 
Calculate Semantic Similarity between Pairs of 

Hindi Words 
1 Hardeep Singh 

Department of Computer Engineering and 
Application. GLA University Mathura, UP 

India, 

hardeep.singh@gla.ac.in 

Abstract - The measurement of semanrlc ~lmllarll) 

between two concepts/words has always been a challenge 
in the neld of document retrieval. As per current 
literature, there is no method to compute semantic 
similarity for Hindi words. Therefore, a new 
computational method is proposed to measure semantic 
similarity between Hindi words using lexical ontology. In 
this approach, Hindi Won!Net is used which t:ives the 
relational information among various Hindi 
words/concepts. The performance of the proposed 
approach is tested on Miller and Charles's benchmark 
dataset, which is translated from English to Hindi. The 
semantic similarity is computed for 20 words pairs by 
using three different semantic similarity measuring 
methods. The accuracy of the results is aho measured in 
this work using Correlation coefficient. The proposed 
method in this paper is focusing on the study and analysis 
of lhe results obtained from semantic similarity measuring 
methods on Hindi concepts/words. 

llrdex Terms - Hindi Word!Vet, Ontology, WordNet, 
Similarity Measures, Semantic Similarity. 

I. [NTRODL'CTION 

Semantic similarity is the measurement of similarity 
between two words/concepts, which are not necessarily 
lexicographically similar. [t plays very important rule in 
variou;; applications such as information retrieval 
system, word sense disambiguation, text summarization, 
natural language learning, do~;ument clustering and 
classification, annotation and level segmentation etc. 
[1). Nowadays, it becomes the challenge to derem1ine 
semantic similarity between two words/concepts. ln 
literature, it is shown that lexical ontology provides past 
historical knowledge to compute semantic similarity 
among concepts/ worqs [2). This paper is focused on 
lexical ontology like WordNet [3]. 
Lexical ontology provides a means for mapping lextcal 
com:cpts and reasons about concept>. Word!\et [3] is a 
lexical ontology which is a lexical network of words 
present in a language. The nouns, adjectives, verbs and 
adverbs are gathered into a set of cognitive synonyms in 
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WordNet, which is called synsets. Each synset 
represents one undetlying distinct lexical concept ln 
India, liT Mumbai has developed Word cts for Hindi 
and other Indian languages (Indo-WordNet}. 
In literature, researchers mainly focused upon document 
retrieval systems those are purely built for English and 
Cross Language Information Retrieval (CUR). English 
WordNet has been used by many researchers 
extensively to compute semantic similarity f4]. But, 
very less work is reponed for Hindi language in 
literature, especially in the field of semantic similarity. 
Therefore, a method is proposed to compute semantic 
similarity between concepts using lexical ontology such 
as Won.lNet. 
The rest of this paper is organized as tollows: Section 2 
discusses the fundamentals of lexical ontology and 
semantic similarity. The description of the proposed 
method is presented in Section 3. The experimental 
rt:sults and discussion are shown in Section 4. Finally, 
conclusion and future work are drawn in Section 5. 

ll. THEORETICAL BACKGROUND OF HNDI ONTOLOGY 

The word "ontology·• is a special area of 
metaphysics, which deals "the study of heing". There 
are many detinitions of ontology like '·it is a structured 
way of dcs<.:ribing knowledge and a shared specification 
of com:t:plttal i;r.c~ t ion'' according Io Crruht:r [5]. 

Wordl'et is a lexical ontology which is a lexical 
network of English words. The nouns, adjectives, verbs 
and adverbs are gathered into different sets of cognitive 
synonyms [3]. These sets arc called synscts, those arc 
interlinked by means of variety of conceptual-semantic 
and lexical relations. WordNet gives following 
information. which can be used co measure semantic 
similarity between concepts/words: 

• Generality vs.' Speci ficity Concepts in 
WordNer Ontology, 

• Thesaurus based infonnation 
• Relationship between words 

... ~~ .. ~ .......................................... .. 
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cloud storage 
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Abstract - Storing the distributed data over multiple 
untrusted networks or cloud b being a challenging task in 
the area of cloud computing. We present a methodology 
for secure data storage in doud computing. In the first 
step, a data segmentation algorithm is applied to split the 
data d into k sections, which ensures high Sc:(ority to the 
data by simplifying k equation solutions. Secondly, 
splitting algorithm generates coefl1cients that guarantee 
highly reliable data. Experimental results sho" that the 
proposed approa~h works better in terms of computational 
cost and scuet sharing scheme and outperforms to the 
conventional secret sharing scheme. 

Keywortfs: Clalld Computing; Data partitioning; 
implicit securil)•; Jaull lolercmce, polptomiaf. 

I. INTRODUCTION 

Cloud computing bas been a very popular paradigm 
from last few years. Cloud Computing delivers a broad 
range of resources to users through Internet like 
computational platforms, computational power. storage 
and applications. The most of the Cloud providers in the 
present market segment are Google, Amazon, 
Microsoft, iBM, Sales force, etc. With a rising number 
of organizations which contain the cloud resources to 
use, data security :>ecamc the prime importance for 
various users. Cloud computing faces few challenges 
that is to prolt:cl, secure and process the user property 
i.e. data. There arc two main states that embrace the 
data in the Cloud storage; firstly Data at the time of 
transition and secondly, where the data is much 
predictable to be more secure when the data is at rest. 
There are two important scenarios to understand the 
security of the data in the Cloud. 

Consider a scenario, there, wt: link a local network 
to a Cloud network, where some part of the network 
data is disconnected from the local network and placed 
in the Cloud, but the sig'nificant data exist in the local 
network itsctt: In this case, the Cloud provider doe~ not 
have any right of acces>ing the data physically which is 
in the local network. But in a number of cases, the 
Cloud requires to retrieve some information. at tht: time 
of that access; there may be a poss ibility of 
unauthoriLed access of the local network resources. It 
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reflected the problem of network security that is 
comprist:tl of active attack and passive attack. The 
active attacks include replay attack, masquerading, 
denial of service and modification of messages. Passive 
attacks include traffic analysis. The possibility of these 
attacks is likely to happen when the in formation leaves 
the user network to the Cloud network. 

The total data of the local network resides within 
the Cloud, where the local network and the authorized 
users can access their data physically in the Cloud. At 
that instant of time, a possibility may be arises of an 
unauthorized user entering into Cloud which can access 
the data in the cloud. For that purpose, Yirtual machines 
made available to the cloud users have valid logins. But 
these logins can be hacked and cracked. There are 
other perverted ways by which data can be backed. 
Regarding this research area, normal traditional 
literature survey methods have followed by most of the 
research works. Few papers presented an innovative 
idea and security model. However, there are very few 
works, which considt:n:d the opinions of various 
security experts in Cloud Computing. With the help of 
this study, reader can be able to understand the 
importance of ~ecurity practices which are used in the 
era of cloud computing. A very few papers emphasize 
on the security techniques for di fferent applications. We 
arc likely the exposure of some future threats and the 
solution of those threats faced by cloud computing. 

Cloud computing can he considered as a composite 
infrastructure that contains hardware, software 
processing and storage for the purpose of providing 
them as a service . With Cloud computing, one can get 
an instant access to large numbers of the world's most 
complicated supercomputers along with their processing 
power. inten:onnected throughout world at various 
locations, offering speed in the hundreds of trillions of 
computations per second. · 
As per "JIST, the Cloud model is characterized by five 
essential characteristics: 
• On-demand selt~~crvice: It refers to a service which is 
provided by cloud service provider for automatically 
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Abstract-- Nowadays, Palm Print Is a novel and one 
of the most reliable biometric traits of personal 
identification due to its highly scahllity and various 
unique and stable features like principal lines, minutiae 
points, singular points, ridges, textures etc. In this paper 
we present a new method wllich will make palm 
recognition rotation Invariant using curvclct transform. 
We extract texture feature from palm print using 
Curvelet Energy Distribution Algorithm (CEDA), In 
which First, 2 level cur\"elet transform is performed 
over palm image and then energy distribution of each 
sub-bands will be calculated at both level of trnnsform, 
collect them, sort them and use as a texture feature of 
an imnge. This feature vector generated after sorting 
does not chnnge for input palm Image of one person in 
any angle hence effectively achieve good recognition 
rate with rotation invariant property. Multi class SV~I 
classifier is used for classification which Is a less 
complex high performance classifier. Experiment wiJI 
be performed over PolyU palm print database collected 
over 250 persons. 

Keyword9- palm priflt recognmon, rotlltjon 
i11varuwt, c11rvelet tra/lsform. SJIJ\1 

1. [NTRODUCflON 

Human identification is now become a challenge 
for security system of an organization. Knowledge 
based Security system which include password, pin 
c::lc or possession based which includes key are 
considered traditional security system which can be 
easily faked, cracked and stolen. Identification of a 
person based on biometrics now becomes need for 
security system in recent years. Biometric 
identification utilizes behavioral ancl physiological 
characteristics of a person like fingerprints, palm 
print, face, ear, vo1ce, signarure, gait etc. Each 
biometric trait possessc::s various stable and unique 
features but also have some limitations 'Nhich make 
them fail to be accepted widely. Fingerprint used by 
various organizations for identification of personnd 
but current sys-tem failed· to identify fake & distorted 
finger (1]. Iris recognition systems are also reliable 
and accurate but costlier as well as it involves some 
hygiene related issues [2]. Among these biometric 
traits, Palm print is one of the most reliable and stable 
human physiological trait and it attract researchers 
because of its rich features like principal lines, ridges, 
delta points, curves, texture that uniquely identify a 
person. It also has sc::veral positive characteristics over 
orher biometric traits like 
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Palm print patterns consists rich and 
stable line and curve features that are 
unlikely to change over time and age. 
Even twins don·t have same palm print 
pattern. 

Less intrusiveness, 

Low cost capturing device because even 
low resolution image covers enough 
feature to differentiate rwo persons. [3]. 

II . RELATED WORKS 

There are various algorithms has been proposed 
for palm print recognition system in recent years. 
Different features such as line, orientation, delta 
points, minutiae, and texture were exploited for 
significant improvement the recognition performance. 

Jiaa et a!. [51 proposed a new Palm print 
recognition approach using line orientation code and 
enhanced finite Radon transform were used to extract 
line orientation feature. Line matching technique 
based on pixelto-area algorithm has been used for 
matching train images with test imagc::s. 

J. You et al. [6] introduced a new dynamic feature 
selection scheme by combining global texture feature 
measurements as well as by locating interesting local 
points within ROI. 

Zhang et al.[7] proposed online Palm print 
recognition system that reads online palm print images 
with low resolution. Input image will be pre-processed 
by Low passfiltcrs and then boundary tracking 
algorithm applied. Cin:ular Gabor filter used for 
feature extraction andc2-D Gabor phase coding usc::d 
for feature representation. Finally after fearure 
extraction hamming distance has been applied for 
matching. 

Mona A. Altmed et al. [8] introduced three 
different algorithms Vascular Pattern Extractor 
Algorithm. Vascular Pattern Marker Algorithm and 
Vascular Pattern Thin-ning Algorithm for recognizing 
Palm Vein Pattern of an individual. 

Prasad et al. [9] proposed Palmprint 
Authentication Using Fu,ion of Wavelet Based 
Representations. For pre-processing low pass filtering 
has been applied and then ROl extracted using 
segmentation of location of invariant points. Texture 
and line feature extracted for matching_ 
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Abstract- Autonomic Computing 
frameworks are the self overseeing 
frameworks as indicated by the objectives 
outlined by the administrator of the system. 
Incorporation of new elements in framework 
supported by Autonomic Computing 
happens as simple as in human body a new 
~dl recreats itself. Autonomic Computing 

(ACS) are relied upon to 
-·~_.,... ..... han indistinguishable level of self­

and inescapability from human 
•:r:=:::~:-c frameworks. Due to the highlights 

• me customary security model can 
~ nnectcd to ACS any more. The 
~ of our exploration is to build up a 

sed security model and engineering 
- . Our attention is on self-security 

of ACS. The self- assurance 
' implemented through security 

±a: \\e characterize. By considering 
'!lenings, security arrangements 

... _ n:.:.mic be able to change so as to 
- e-1 , condition. 

Computing, 

!lllC idea is propelled by the 
·. 's autonomic sensory system. 
body has great instruments for 

;-ical harms. lt can viably screen, 
manage the human body without 
ston. An autonomic framework 

... ffices to a vast scale complex 
framework. An ACS is a 

dt:lt oversees itself. As indicated 
:m s definition [1), an ACS is a 

_ ...____........uaon framework with eight 
Self-arrangement implies that 
ulti powerfully design and 

- -90 '388-6- 3 

reconfigure itself under changing the 
conditions. Self-recuperating implies that An 
ACS must distinguish ftzzled segments, 
dispense with it, or supplant it with another 
segment without disturbing the framework. 
Then again, it must foresee issues and 
forestall disappointments. Self-advancement 
is the capacity of amplifying asset 
designation and usage for fulfilling client 
demands. Utilization of resources and 
administration of work load are two huge 
issues in self-improvement. 

An ACS must distinguish and identify 
attacks and cover all parts of framework 
security at various levels, for example, the 
stage, working framework, applications, and 
so forth. It should likewise anticipate issues 
in view of sensor reports and endeavor to 
prevent them. It is called as Self-assurance. 
An ACS has to know itself. It must know 
about its segments, current status, and 
accessible assets. It should likewise know 
which assets can be acquired or !ended by it 
and which assets can be shared. It is Self­
mindfulness or Self-information property. 
An ACS must be likewise mindful of the 
execution condition to respond to ecological 
changes, for example, new strategies. It is 
called as setting mindfulness or condition 
mindfulness. Transparency implies that An 
ACS must work in a heterogeneous situation 
and must be versatile over different stages. 
At last, An ACS can envision its ideal 
required assets while concealing its 
unpredictability from the end client view and 
endeavors to fulfiil client demands. 
Self-arrangement, self-mending, self-
enhancement, and self-assurance arc 
considered as real qualities and the rest as 
minor attributes. As said over, the point of 
AC is to enhance the framework capacities. 

89 

Paresh
Highlight

Paresh
Highlight

JGudainiyan
Highlight



Effic:ient and Secure Alllltentication in VAN£7 using Digital Certification and Cluster fdentification 

Efficient and Secure Authentication in V ANET 
using Digital Certification and Cluster 

Identification 
Nt:t:rdj Varshney1

, 
1GLA Lniversity, Mathura 
1neerai. varshney'(i; gla.ac.j n, 

Dr. Prinima Gupta1 

2~1R University, Faridabad 
)lrinima@'mru.cdu.m 

Juginder Pal Singh3 

3GLA University, Mathura 
Jj u&inder.sin£h<ci) gla.ac. in 

Abstract. Vehicular ad-hoc network (V ANET) 

becomes an eye catching area for industry and 

academician. V ANET is going to provide tremendous 

benefits to future vehicle users. The communication 

among vehicle to vehicle, veltides to RSU done over 

wireless network. For this rea~on all are concern about 

the safety of data used in VANET. Weaker in security 

may produce problem similar as denial of service 

attack, masquerading attack and many more. Till now 

various security mechanisms propose to secure the 

VANET but they suffer with the problem of certificate 

distribution and revm:ation, communication overhead 

etc. This paper efficiently overcomes these issues in the 

sense that each RSU maintain a cluster instead of a 
centralized authority. We propose an algorithm using 

cluster identification and low message passing. We also 

compare our protocol with the existing one on the basis 

of time and computational also, we present a 

comparison graph between our · protocol and the 

existing one. 

Keywortls: Electronic digital Plate (EDP), Hase station (BS), 

:\etwork Attacks, Digital Sigoarure. Message Digest, 
Ccrtitication, Bandwidth, Road side unit (RSU). 

1 Introduction 

Modem developments in WCT (wi reless 

communication technologies) and VI (vehicle industry) 

have ongoing an i!l'lportant study a ttention in the arena 

of V ANET concluded the previous Yt:'dr~. A subclass of 

mobile ad hoc networks is a ~.:apahlc approach for 

forthcoming transportation system (intelligent). 
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VANETs (Vehicular Ad Hoc Networks) have 

developed out of the demand to sustenance the 

increasing number of (wireless) equipment that can 

nowadays be used in automobiles [Raya, 2005] 

[ !larsch, 2007]. It includes keyless remote entry 

equipment. PDA~ (personal digital assistants), mobile 

te lephones and PCs. As Wireless networks and mobile 

wireless devices become increasing significantly, the 

demand fi1r V2V (Vehicle-to- Vehicle) and VRC 

(Vehicle-to-Road~ide), V21 (Vehicle-to- Infrastructure) 

message motivation remain to raise [Harsch, 2007]. It 

can be exploited for an extensive variety of security and 

non-security applications, license for VAS (value added 

services) -;ucb as automated tax amount, traffic 

administration, vehicle security, navigation(enhanccd), 

restaurant or travel lodge, position of area based 

facilities such as finding the nearby ATM (Gerlach, 

2006] and providing permission to the Internet [llj. 

V ANET increase experiments like revocation, 

certificate c irculation, prevention of computation and 

communication jams, and decrease of the robust 

confidence on meddle-devices. In a V ANI:::T, vehicles 

will be dependent on the reliabili ty of acknowledged 

data fi1r determining bow to present alerts to drivers. 

1.1 Communication 

1.1.1 RSU to Base Sta tion Communication (RSU 

to BS): In RSU2BS communication, it offers 

communication berween many RSU which comes under 

Base Station. Dase station control all the RSU and 

provide necessary support 
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Abstract - In existing time, numerous software developing 
organlzations are being appraising and t~sting the 
developed software product's reliability. The (ngincers ure 
estimating that the developed softwun: product is 
releasable at the last step of software development or not. 
The estimation of residual errors In the software is the 
prime feature by which one can decide whether the 
software is suitable to release or more testing is necessary. 
Various software reliability growth models are utilized for 
the ac(urate estimation of the residual errors. In this study 
Goel- Okumoto model has been opted. Its senral estimates 
arc (Onferred with a case study. A standard has also been 
appraised for the assessment of s"oftware reliability. 

lttdex Terms - Software Reliability, Residual Errors, 
Reliability Ji"actor, Software reliability growth model 

I. INTRODUCTION 

Research on reliability of sottware has been carried out 
over the last decades. The growing important brunt 
lying on the software has altered our awareness to 
software reliability, due to the reality that expenditure 
of software development and penalty cost of software 
failure are fetching main ourflows throughout the 
development phases of a composite system for a 
corporation. Mo~t of the reliability of software based 
models can give approximate computes about reli ability 
of software throughout software advancement practices 
[1 ,2] 

Software reliability is a important extent to characterize 
soflware quality and conclude that at what time we are 
to end testing and make public software ahe11d the 
prearranged aims (3]. As the presence of software 
failurt: occurs ,the software can inter harsh outcomes, as 
the reliability of the software is a chief unease in case of 
all together software programmers and users. Due to 
this, the testing method that is established in last step of 
a waterfall-kind software ad~ance is a significant action 
for identifying aqd eliminating the latent fault and 
increasing the reliabil ity of the software. Though, as it 
is not possible to tound and eliminate every faults 
suppressed in the software in a re.;tricted testing phase. 
we required a convenient way for reviewing and 
investigating the reliability throughout the testing stage 
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of the design. For resolving such problem. several 
growth models [4) [5] that entail the testing- and 
operational-environment issues have been presented 
until now. Particularly, it is raising the query that 
wherever the managers of project have utilized the 
reliabil ity appraisal conclusions developed by reliability 
growth models so as to decide that at white time they 
are to end testing and launch the software. Because of 
a.~sumption deviances, it is frequently complex to 
identify which model is to be relevant in practice. Here 
we have presented Goel-Okumoto Model [6]. 

II. GOEL-OKUMOTO SOFTWARE RELIABILITY 
GROWTH MODEL 

The key intent of a software reliability model is to 
estimate fa ilure trials of the software that will be felt 
when the software is prepared. Such supposed 
performance alters quickly which can he followed 
throughout tht: period during which the program is 
tested. 

A. Basic Assumptions 
• The times between the multiple failures are 

exponentially considered. 
• The cumulative failures tracks a Non Homogeneous 

Poisson process (NHPP). 
• The numbers of available resources are constant 

dunng a time period. 
• The number of faults found in every of the 

particular periods is not dependent to one another. 
• The mean vnlue of function is relative to the 

anticipated number of unobscf\>ed errors. It is 
supposed to be vaulted, and non- fdlling function of 
time under the limit t-+m m(t) N <oo 

• Fault whi~;h causes failure is corrected instantly; or 
else reoccurrence of that fai lure is not counted. 

m(t) = F£(1-e-b' ) Where E£ ~ O,b = 0 

m(t) = Predicted defects at rimer 

Ft: = Total expectt:d defects in the code in intiniw 
time. 

b = Roundness or shape factor which represents the 
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Abstract- In an era of mass computation, we 
may have sufficient human resources and 
required equipment Still, we are lacking 
somewhere, we need m()rc accuracy in our work 
and a faster pace in ~ork is on demand by IT 
industry. Artificial intelligence is one of the 
solution of this continuously growing problem. 
We propose to create some smart machines which 
are capable uf learning the work to be done by 
Human worker, and do it itself. Au idea in which 
Human creativity and machine capability will 
combine and create a powerful system will come 
into cx.istence which will !cam Uke a normal 
human being but at a faster pace. In addition, a 
demonstration of advanced technology based on 
Artificial Intelligence and machine learning. A 
Reinforcement learning Algorithm, which later 
becomes a self-learning AI, and performs up to 
the mark, Impro,·es itself over time. We have 
proposed an algorithm called VADl:R, wWch can 
outsmart tradition methods to perform their 
specific task using Convolution Neural Networks 
and General Rcinforce11tcnt Learning melbods. 

Keywords-Convolution Neural networks,· 
Reinforcement Leami11g. 

I. ff'iTRODUCTlON 

Today, Artificial intell igence i ~ one of the 
hottest topics in ever-growing computational 
industry. Almost every advanced sotiwarc 
product or computer game have some 
integrated AI feature in certain sense. 

VADER is one of the newest, experimental, 
Machine-learning algori thms. Whkh ma.<es 
extremely complex and· tactical computation 
tasks easier for computers and for human 
operator. VADER is more pow.:rful than most 
of the Al products avai lable in market. 

We arc (kmonstratilg its va~t potential by 
using it to play tr.e game of Chess. And we ''ill 
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M:e. that bow VADER became more powerful 
and is probably one of the strongest Chess 
engines ever made for ~:omputers. 

Previous products of Chess engines initially 
trained on a huge dataset of professional games 
played and a lot of preexisting human 
knowledge to learn how to implement Chess 
game play. VADER removes this step from the 
procedure and masters the game simply by 
playing games against its own replica. starting 
from just some basic rules of the game of chess. 
After doing so, it quickly outsmarted human 
level of playing skills in this tactical game. 

VADER is able to achieve th is by making usc. 
of a better fonn of reinforcement learning 
technique. in which VADER becomes its own 
instructor. The system starts learning with a raw 
neural network, which knows almost nothing 
about the game of Chess. lt then attempts 
several games against its replica, by combining 
untrained neural network with a powerful 
search algorithm (like Monte Carlo Tree 
Search). As it continues to play, the neural 
network is trained and updated to predict not 
only moves, hut also the possible winner of the 
games just like pro1essional Human Chess 
players. 

This trained neural network is then attempted to 
recombine with the search algorithm again to 
create a new and, better VLTsion of VADER, 
and the process is repeated again. In each 
iteration, the performance of the Computer 
player improves by a small fraction, and the 
winning rate of the sdf-play games increases 
accordingly, leading to more accurate and 
indeed, powerful neural nc'tworks, thu' even 
stronger \ersiuns or VADER. 

However VADER also differs from previously 
e.x.isting models in several other notable ways. 
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Abstract: Dynamic natures of human activities are the cause of various factors that had been the target of research field to put it into decodable 
framework. This paper targets at Multi faceted interpretation of human image at a given instance through model. The Paper proposes to approach the 
given problem with the help of Hidden Markov Model (HMMs) which would proceed first by detecting and locating a specific logical image and then 
interpreting its logical arguments behind it. The approach involves three distinct concepts such as contour based distance signal feature, optical flow 
based motion feature and local binary pattern which is rotational invariant. The proposed method is verified in an effective manner using our own 
dataset. With the help of experimental result over the dataset, it is observed that the proposed framework is efficient to recognize multi-view human 
activity. 

1. Introduction 

Computer vision is having a prominent research field in the form of 
recognizing human activity. There are a lot of applications which 
depend on it such as application related to biomechanical, entertainment, 
surveillance, security as well as applications related to clinic. Human 
activities related techniques can be easily understood by the 
phenomenon of recognizing activities. In past few years a lot of work 
has been done in this area yet still it is an open and hot discussion area. 
Detailed surveys are elaborated in [1], where various techniques 
pertaining to recognizing human activities have been discussed. Some of 
the key observation which has been found in the survey is object 
occlusion, image scaling, fixed view point etc. The main and famous 
approach of human activity recognition is to extract image features from 
input frame and train the classifiers by using these features then does the 
recognition. So it is important to identify the robustness of these features 
of activities recognition in varying environments. Motion feature based 
activity is reported in papers [2-3]. The problems associated with these 
features are that these are not robust in identifying the velocity when 
motions of various actions are similar to the same body part. However, 
most motion-based techniques are not robust in capturing velocity 
when the motions of the actions are similar to the same body parts. 
A more refined application of this algorithm was proposed by J. Ben-
Arie et al. [3] which used a set of the velocity vector to represent each 
activity and uses indexing to recognize activities. Shape-based activity 
identification has been reported in [4-5]. Cohen et al. [4] proposed a 
view-independent 3D shape feature for classifying the human 
posture using support vector machine (SVM) classifier. Carlson et 
al. [5] also proposed a method for activity using shape feature. In this 
method, the shape was represented by key-frames and edge data for 
each activity. Combined features of motion and shape based activity 
recognition have been reported by several researchers, such as [6-7]. In 
this work, author does not recognize all the action in front-normal 
view. Althloothi et al. [7] proposed an approach for recognizing 
activities using learning of multiple kernels. The main drawback of this 
approach is it is based on fixed view point.  

Furthermore, LBP were successfully applied to obtain rotation 
invariance [8] and provide a more compact representation [9]. We 

contribute to this field, by proposing an intelligent system for 
recognizing human activities in videos. The framework is given in the 
following steps: (i) Using Background subtraction approach to detect  

 

 

People (ii) Extracting Contour based distance signal feature, optical
flow based motion feature, and uniform rotational LBP and (iii) using a
set of hidden Markov models (HMMs) to model activities. 

2. Method and Models 

All figures should be numbered with English numerals (1, 2, 3, 
figure should have a caption. All photographs, schemas, graphs and 
diagrams are to be referred to as figures. Line drawings should be good 
quality scans or true electronic output. Low-quality scans are not acceptable. 
Figures must be embedded into the text and not supplied separately. In MS 
word input the figures must be properly coded. Preferred format of figures 
are PNG, JPEG, GIF etc. Please ensure that all the figures are of 300 DPI 
resolutions as this will facilitate good output. In the proposed method to 
recognize multi-view activity of an human being, we have combined contour 
based distance signal feature, optical feature and a local binary pattern which 
is rotational invariant (LBP)  to model human activities. Firstly, statistical 
background model is used for subtraction of background. Secondly, contour 
based distance signal features, optical flow based motion features, and local 
binary pattern which is rotational invariant are extracted.  Distance signal 
features based on contour extract the different positional activities of an 
human being such as walking, sitting etc. 

Optical flow based motion features helps in representing the aggregation 
related to moving direction of body which can be effectively 
characterized  by motion rather than other parameters, such as color and 
spatial features e.g. jogging, walking etc. The LBP provides a good 
discriminating ability. Finally the activities are modeled by using a set 
of HMMs. The use of a set of HMMs for modeling the activities 
provides view-invariant operation. This overall approach has never been 
used before in literature for human activity recognition. The block diagram 
of the proposed method is shown in Figure 1. 
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A Method for Salient Region Detection by fusing Prior Information 
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Abstract: Human visual system has tendency to concentrate on some region in an image. Such regions which draw most of the attention are known as 
salient region. Finding these regions from an image is known as salient region detection. Saliency maps are built to represent such regions. Because of the 
wide applicability in computer vision, pattern recognition and guiding robots, researchers have gained lot of interest in this field. Various parameters are 
used for salient region detection like color, contrast, frequency, location etc. In this paper, contrast based method is proposed and two facts are utilized that 
generally centre of an image gains most of the attention (centre prior) and salient region rarely touches the image boundary (boundary prior). Intermediate 
maps are built using centre prior and boundary prior. Final saliency map is obtained by combining two intermediate maps. The results of proposed 
approach are validated by performing experiments on MSRA dataset and comparing it with 3 state-of-arts. 

 

1. Introduction 

With the increase in demand for automated systems, where we have a 
system or machine which can behave like human, visual attention is 
gaining interest. The human visual system has an ability to concentrate 
on an object in an image while it ignores the background details, this is 
known as attention. Thus, those parts of an image which draws most of 
the human attention are known as salient regions. To represent the salient 
region, saliency maps are built. Saliency maps highlight the attention 
gaining regions of an image while suppressing the background. Fig. 1. 
shows the original images and the corresponding saliency map. 

  

 Fig. 1. Original Image and its saliency map. 

      As attention plays an important role in guiding robots and many other 
applications like object recognition, classification, image resizing, 
segmentation, video skimming and many more, the demand for finding 

accurate saliency map is increasing day by day. Due to its ample 
applications, the researchers have gained a lot of interest in this field. 
Thus, the challenge is to obtain saliency map which can accurately 
represent salient region. This task becomes intricate as the complexity of  

 

image increases. As color and contrast are the common visual cue, most 
of the salient region detection techniques in past has used these cues to 
obtain saliency map. Some other cues also include texture, frequency, 
motion etc.    

The first saliency model was proposed by Koch & Ullman, which 
computes feature maps using color, intensity and orientation. Fusion of 
these maps produce final saliency map. Then centre surround approaches 
have been extensively used, where a window is used to predict the 
saliency of a centre pixel. Avraham & Lindenbaum identified pre-
attentive segments and then mutual saliency is computed between them. 
A multi-scale centre-surround saliency map was proposed by Huang, 
Sang, Liu & Tang. Multiple scales are considered and saliency map is 
generated by taking into consideration the variation between centre and 
its surround. Vikram, Tscherepanow & Wrede computed saliency by 
considering various random regions of an image. Entropy is also used as 
a cue to find saliency map in Bruce & Tsotsos, Zhang, Tong, Marks, 
Shan & Cottrell and Lin, Fang & Tang . Independent 
Component Analysis (ICA) and local contrast are used by Bruce & 
Tsotsos, to maximize mutual information between features. Another 
approach which used ICA was proposed by Zhang, Tong, Marks, Shan & 
Cottrell, image self information is used at each pixel to predict the 
probability of target. Lin, Fang & Tang obtained the saliency of a pixel 
by computing the entropy of centre versus its surround region. Boundary 
information is used by Zhu, Liang, Wei & Sun, where an image patch is 
considered as part of background if it shows strong connectivity with 
image boundary. As the humans are attracted by object and not by single 
pixel, the concept of super pixels came into existence. Achanta, Shaji, 
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Energy Efficient Video Surveillance in Wireless Sensor Networks Under 
Grid Coverage over Barrier Coverage 
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Abstract: The growth in hardware technology such as the availability of small-scale array sensors, low cost CMOS cameras and microphones has 
prompted the development of networks of sensor nodes equipped with multimedia devices such as Micro Electro Mechanical Systems (MEMS). However, 
for wireless video-based sensor nodes transmitting a video stream is difficult using the contemporary protocols. Camera based Wireless Multimedia 
Sensor Network (WMSN) behaves quite differently from the traditional networks in the sense that it involves a directional sensing model, a complex in-
node processing and a need to transfer large amount of data. These generally results in high transmission time and the communication overhead is 
significant. To ensure longevity of applications, reduction in energy consumption is of prime importance. Hence, one of the simplest way to reduce the 
energy in video surveillance applications is to opt for barrier coverage instead of blanket coverage. However, the detection of the intruder and its success 
the rate ratio is highly dependent on the width of the barrier, the speed and position of the entering event. In this paper, we propose a novel energy 
conservation technique for video transmission in WMSN that toggles between grid coverage and barrier coverage. The objective is to achieve trade-off 
between energy consumption and reliability of detection. Simulations were performed and the results are presented which justifies the effectiveness of the 
approach. 

Keywords Wireless Sensor Network, Energy Efficient, Wireless Multimedia Sensor Network, Video Surveillance, Barrier Coverage, Grid Coverage.

1. Introduction 

Rapid enhancements and developments in technology 
concerning to CMOS, microphone and camera have enabled 
them to be an indispensable portion of WSN. A wireless sensor 
network contains economical, low-power nodes, having 
potential of realizing different conditions related to 
environment like temperature, pressure, humidity, light, 
radiation, vibration, computation and wireless communication 
and other physical conditions, as presented by Kester, 
Chibueze, and Asisat (2006), Li and Chuang (2012). These 
networks are mostly implemented, in the environments where 
resources are limited, with the battery operated nodes running 
un-tethered. These limitations define that WSN problems are 
best described in a comprehensive manner by combining the 
physical, networking, application layers and devising major 
design modifications across the layers. Thus, it uses the 
strength of combined efforts to produce higher quality sensing 
in time and space as compared to conventional stationary and 
stable sensors. Hence, novel hardware architecture needs to be 
developed for this purpose along with new transmission 
methods, which are efficient. QoS (Quality of Service) 
requirements can be guaranteed in WMSN provided energy 
consumption is duly taken care of. In comparison to scalar 
data, the multimedia content requires more complex in-network 
processing in order to get meaningful information from the data 
packets. So, entire stream of traffic needs to be collected which 
requires significant amount of data storing and processing 
capabilities in intermediate nodes and in turn higher levels of 

energy to complete the entire task. However, providing 
sufficient power in battery dependent miniature sensor nodes is 
very challenging. 

A. The Scope of Video Surveillance System 
 
Video surveillance system is being popularly adopted in the 
following diverse cyber-physical applications targeted for: 

 Traffic analysis 
 Healthcare 
 Public safety  
 Wildlife tracking  
 Environment monitoring 
 Weather forecasting 

WSN inherits the critical problems related to data transfer and 
data transmission using wireless communication. These are: 

 Line-of-sight obstruction 
 Signal attenuation and interference 
 Data security 
 Channel bandwidth 
 Power limitations 

A huge amount of survey and research work has already been 
proposed to deal with these issues, and most of them are being 
successfully utilized in practice and have become the 
benchmark for the industries. Moreover, for the video 
surveillance applications with concurrent demand, the 

Electronic copy available at: https://// ssrn.com/abstract=3168580
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Abstract: Underwater Wireless Sensor Network (UWSN) is a three-dimensional wireless sensor network which works under water and used acoustic 
signals for transmission. In underwater communication, energy efficiency in routing is play a vital role due to the distinctive characteristics, such as water 
currents, limited battery power, and long acoustic propagation delay. Due to the water undercurrents sensor nodes moves uninterruptedly and makes 
dynamic and complex network topology. Depth-based routing protocol (DBR) is much usable protocol in underwater scenario, because it uses only depth 
information only which is easier to obtain. However, in DBR, packets may be forwarded through multiple paths and some sensor nodes are frequently 
used to transmit data which is nearer to the surface sink, might cause energy waste as well as moderate the life of network. In this article, we propose an 
energy balancing scheme for DBR to provide energy efficient routing and to increase the life of network. 

Keywords  Underwater Wireless Sensor Network, Acoustic Communication, Depth Based Routing Protocol. Energy Balancing, Energy Efficiency.

1. Introduction 

 

The rest of paper is organized in sections. Section 2 discusses 
the proposals and literature of various researchers. Section 3 
describes the proposal, and Section 4 analyse the performance 
of our proposal. Finally, Section 5 determines our work and 
deliberates the future guidelines. 
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Abstract: Estimation is essential and vital piece of software life cycle. . It is important to do exact estimation however much as could be expected. Today 
in IT Industry, Estimation in agile process is essentially in view of heuristic methodologies like expert opinion and planning poker. Without coordinated 
with experts, it is exceptionally hard to estimate in Agile Process. There is need of an algorithmic strategy in this area which can do accurate Estimation. It 
has been watched that these techniques don't consider the fundamental variables influencing the cost, size and effort for estimation. Without recorded 
information and experts, existing estimation strategies, for example, analogy, are planning poker end up noticeably erratic. In this manner, there is a solid 
need to devise basic algorithmic strategy that joins the variables influencing the cost, size and effort of projects. The Agile approach to software 
development differs markedly from traditional development approaches such as Waterfall. As such, Agile requires its own method of estimation. In this 
paper we have provided a brief introduction to Agile software development estimation and how stories can be sized using Function Point Analysis (FPA) 
and can be use to determine a project team’s likely velocity. 

Keywords— Cost Estimation, Function point analysis (FPA), story points(SP), velocity, conventional methods, agile development process(ASD).
 

 

1. Introduction 

Agile methodology acknowledged to unpredictability [1] using iterative 
work process which is known as sprints. Nowadays Agile is the practice 
used by project developers to fulfill the primary goals of customer’s 
satisfaction. Agile is both effective and maneuverable process which is 
light weight documentation [2] & sufficient. Many organizations adopt 
agile practice for software development process to deliver the project on 
time & faster than other approaches. [7]. 

Agile is a process to develop software that empowers a high level of client 
involvement all through the development procedure and changes to the 
product's prerequisites amid that process. There are many estimation 
approaches for agile software projects, a number of the estimation 
concepts presented here may also be applicable in other software projects 
that use more traditional development approaches. rather than illustrative 
determinations, more emphasis is needed on the conveyance of working 
programming to deliver software through a short span of time. The Agile 
approach is broadly utilized all through the world in various understood 
and powerful software process and conveyance strategies and techniques. 
The agile process is performed in different way as compare to 
conventional estimation methods. These methods   are not the most proper 
or powerful method for determining and dealing with project scheduling. 
There are numerous estimation approaches for agile process, some of the 
estimation ideas introduced here may likewise be pertinent in other 
software projects that uses more conventional approaches. Remember that 
full details, stories and complexity of all the projects  may not yet be 
known. Their story point sizes may change once that data is accessible. 
Also, in an Agile process new stories might be distinguished as the 
software development.  

For Agile process  measured utilizing Function Point Analysis, the effort 
and schedule  assessments can be dictated by joining the  function  point 
estimate with its velocity of delivery  and delivery  rate, individually. For 

Agile process  measured utilizing Function Point Analysis, the effort and 
schedule  assessments can be dictated by joining the  function  point 
estimate with its velocity of delivery  and delivery  rate, individually 

 

Figure 1.1 Agile Development Process 
 
In Agile projects, Estimation includes deteriorating the project into the 
arrangement of components to be conveyed, instead of decomposing   it 
into the arrangement of work breakdown structure, as is frequently done 
in the conventional bottom-up approach to project estimation. A 
development team performed in agile project as a progression of short 
settled iteration. Duration of iteration is regularly between 2 weeks and 2 
months. Every  iteration conveys a various stories. A key part of agile 
estimation is figuring out which and what number of stories can be 
conveyed by each iteration of a project. Estimation requires strategies for 
deciding: The relative size of each of the project stories .The development 
group's Velocity (that is, the manner by which rapidly the group conveys 
the project stories). Different strategies have been formulated for 
measuring and communicating project size and Velocity in Agile projects. 
In this paper, how stories can be measured utilizing Function Point 
Analysis (FPA) and can be used to decide a group's Velocity. The 
deterioration of an Agile Project into elements utilizing stories and after 
that measuring those stories utilizing story points  can be seen as like the 
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Beyond 4G Networks: A Theoretical Framework  

Saurabh Singhala, Deepak Mangala  
aGLA University, Mathura 281004 U.P. India 
 
Abstract:  

Since evolution, the mobile technology has changed in many dimensions. Now the telecommunications has become the growth factor for the modern science & 
technology. To support this, mobile network infrastructures are being deployed at a all around the globe with a rapid pace, having the capabilities and bandwidth to 
deliver human requirements. Starting from the analog signals to digital signals and from first generation to the current fourth generation, the requirement of more is 
pushing the technology further. In this paper a framework for the future 5G mobile networks along with the technologies are discussed. The proposed framework 
uses most of the existing wireless and mobile technologies and is based on user-centric mobile environment. 
Keywords: 5G; Advance Nanosuite; Wireless Networks 

 

1. Introduction  

Advancement in mobile communication has enabled the rapid 
development of various wireless technologies. The advances in wireless 
devices like laptops, palmtops, and cell phones, along with the progress in 
wireless access technologies, mobile middleware and data access 
mechanism and supportive tools have laid the way for the delivery of 
services beyond-voice-type while on the move. This ensures that the users 
are able to access high-speed data in both real as well as non-real time. 

Today, we have different wireless and mobile technologies, like 3G 
mobile networks (UMTS, CDMA2000), WiFi (IEEE 802.11 wireless 
networks), LTE (Long Term Evolution), WiMAX (IEEE 802.16 
wireless). Mobile devices include various interfaces, which are based on 
traditional circuit switching. Now a-days, all wireless and mobile 
networks are moving towards all-IP principle, i.e. all data and signals will 
be transferred by means of Internet Protocol on network layer (T. 
Janevski,  2003 ). 

The term 4G is related with the current technology and to offer bit-
rates in the access link, more than 1 Gbps for low mobility 
communication. A 4G system gives mobile ultra-broadband Internet 
access and dynamically share and utilize the network resources to support 
additional concurrent users per cell. One of the prominent features of 4G 
in the access and in the core network part is all-IP. Also, unlike 3G 
systems such as UMTS, 4G does not have circuit-switching. 

to move onto the next generation of mobile and wireless networks 
technology i.e. 5G. The 5G approach will be user-centric approach (T. 
Janevski,  2009 ), with mobile devices supporting more complex 
functionalities along capable of solving large computational problem with 
bigger memory space and longer battery life.  

In this paper, we will be discussing a framework for the 5G of mobile 
communication along with the technology that are going to play an vital 
role in the development of the next generation mobile technology. The 
rest of the paper is organized as follows. In Section II, we describe 
Wireless technologies, Data Access mechanisms are described in detail in 

Section III, whereas Section IV describes Supportive tools. The Section V 
comprises of the future framework in detail, the conclusion of the paper is 
in Section VI.  

2. Wireless Technologies 

The word ``wireless'' implies the radio communications transferred 
over wireless telephony. The foundation of wireless communication is on 
the properties of electromagnetic waves. These waves carry the signal for 
communication on the wireless medium. The wireless technologies have 
been quietly popular due to the user mobility provided by it. Some of the 
technologies behind the wireless technologies that provide user mobility is 
GSM, LTE and many more. We will be discussing some of the most 
popular wireless technologies of the third and fourth generation in this 
section. 

2.1. Global System for Mobile Communications 

GSM or Global System for Mobile Communications is a digital 
cellular communications system. GSM was developed with the intention 
of creating common European standard for mobile telephone but now is 
accepted worldwide. It was developed to offer services and features that 
were not available on the analogue cellular networks. The GSM system 
architecture normally has the Mobile Station, the Base Station Subsystem, 
and the Network Subsystem as shown in figure 1. Each subsystem in 
GSM includes functional entities which using specified protocols 
communicate with each other. The radio channels in GSM are based on 
TDMA that is implemented on multiple frequency subbands. In GSM, 
each base station is equipped with a definite number of these preassigned 
frequency channels (M. Rahnema,  1993 ). 

The GSM provide various services to the user which includes some of 
the existing services like voice and data transmission besides providing 
new services like Call diversion, caller identification and encrypted 
speech. 
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Efficient Document Classification using Phrases 
Generated by Semi Supervised Hierarchical Latent 

Dirichlet Allocation 
[1] Rohit Agrawal, [2] A.S. Jalal,[3] S.C. Agarwal, [4] Himanshu Sharma 

[1][2][3][4] GLA University, Mathura                                                                                                                          
  

Abstract - There are many models available for document classification like Support vector machine, neural networks and Naive 

Meanings of the words are better represented by their occurrences and proximity of words in particular document. So, to maintain 
ases 

for document classification. We proposed a novel method to separate phrases from the corpus utilizing the outstanding theme show, 
Semi-Supervised Hierarchical Latent Dirichlet Allocation (SSHLDA).SSHLDA integrates the phrases in vector space model for 
document classification. Experiment represents an efficient performance of classifiers with this Bag of Phrases model. The 
experimental results also show that SSHLDA is better than other related representation models. 

Index Terms Text classification, Latent Dirichlet Allocation, Semi Supervised Hierarchical Latent Dirichlet Allocation, Bag of 
word model, Bag of phrase model. 
 

 I. INTRODUCTION 
 

Document Classification is able to automatically sort a set of 
documents into classes or categories. It is a supervised 
learning assignment i.e. useful for transmission labels to 
documents. Many methods are available for document 
classification which produces satisfactory result. Support 
Vector Machine (SVM) [1], Nearest Neighbor Classifier [2], 
Rocchio [3] and Naive Bayes Classifier [4] are popular 
classifiers which are used for document classification. 
According to past researches, it is observed that performance 
of SVM is better than other classifiers. Few improvements 
may still be developed in this classification. Bag of words 
model is used by all the above classifier for representing the 
text documents. Document is the basic unit for classification 
of text. This model contains the unordered collection of 
words. In the vector space model a global dictionary is used 
to represent documents where the number of words in the 
dictionary is represented by dimension of the vectors. It 
provides the efficient way for the representation of a 
document but the discriminative power of semantic meaning 
of two or more words that form phrases is ignored in this 
model. Likewise, these are not interpretable and far reaching. 
To catch discriminative power of words as expressions we 
require a model which can incorporate such n-grams in the 
vector space show with no extra changes in classifiers in light 
of the vector space models. 

Ordered sequence of words is known as phrase. It is 
observable that if one word is combined with another word 

then it produces completely different meaning. For example, 

is related to sequence of data packets that used to send or 

it is talking about large natural stream, may be waterway. 

are few sorts of expressions that containing a some basic 
word yet demonstrates an entirely unexpected importance 
when joined with different words. Latent Dirichlet allocation 
(LDA) [5] is able to find phrases from the document. But as 
we know datasets often grow over the time and when it 
grows they bring new entities and new structure so LDA is 
too rigid in this regard. LDA is an unsupervised model; it 
cannot take any information from hierarchical labels. 
Therefore, to remove this problem, we used a novel way to 
deal with discover phrases from the documents utilizing a 
subject model, Semi Supervised Hierarchical Latent 
Dirichlet Allocation [6]. 
 
 It captures the breadth of useful topics across the corpus 
with the objective of organization of topics in the form of 
hierarchy. Semi-supervised hierarchical topic model, i.e. 
Semi-Supervised Hierarchical Latent Dirichlet Allocation 
(SSHLDA), is able to explore and find the latent topics from 
the documents and also take the information from the 
hierarchy labels to build the corresponding topics. We 
utilized these expressions together with singular words for 
Vector Space Model portrayal of the archives which is 
abused in order. Analyses demonstrate that Bag of Phrases 
show with proposed procedure beats the traditional Bag of 
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Trust and Reputation-Based Model 
to Prevent Denial-of-Service Attacks 
in Mobile Agent System 

Praveen Mittal and Manas Kumar Misl1ra 

1 Introduction 

Distributed system provides resource availability at various geographical locations. 
Mobile agent system uses this concept or (iistril)ute(i syslem as a key point <Hl(i 
executes its line of code at various locations of resources. An agent is a program 
that assists people and acts on their behalf. Agents function by allowing people to 

11. This program migrates from one platJorm 10 another ror 
l.he partial or full execution or Hs line or code. Not only thai., but it can migrate rrom 
one plalform to anoLhcr ror accessing various resources. A platform is nothing hula 
computer system, which can create number of mobile agents for various tasks. 

In mobile agent system, deploying an agent on various plaiJorms involves the pos­
sibility of denial-of-service attacks on agent. Hence, the mobile agent environment 
should be secure and reliable for agent to execute. The proposed model maintains 
reputation of the platform to whicl1 the agent will get executed and trust ofthe mobile 
agent. In the following scclion, we analy1.c some or the mobile agenl's development 
kits available in m<:ll'ket. 

1.1 A Mobile Agent Kit 

Mobile agent is a program that can l)e devclope(i with the help or mobile agent 
development kits available in market such as Concordia. J acada. Aglets, Voyager, 

P. Mi11al (12J1 · M. K. Mishra 
GLA Uniwrsily. Mathura. India 
e-rn ail: prav.::.::n.rnittal (i(·gla.ac.in 

M. K. Mi~hra 
e-mail: mana>.mi>hraGi'gl<lac.in 

(('I Springer Nalme Singapor" Pte I Jd. 201 g 
S. Chakmvcny ct al. (cd~.). Towmds T;xrensible and Adaptable 
M(' /hods in CompuJing, hllp>:/ldoi.org/10.10071978-9Sl-13-234S-5_22 
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Designing of Multiplexer and De-Multiplexer 

using different Adiabatic Logic in 90nm 

Technology

Deepak Mittal1, Amit Niranjan2

Department of Electronics and Communication Engineering, G.L.A University, Mathura, India 

deepakmittalbest@gmail.com1, amit.niranjan_me14@gla.ac.in2

Abstract- In this research paper we represented the 

design and evaluation of 8:1 Multiplexer using different 

adiabatic logics. For VLSI design engineers, high power 

consumption is the main factor in digital circuits. In this 

paper we are going to presents the CMOS-logic based 

new design in 90 nm technology for a low power and 

high speed adiabatic 8:1 Multiplexer and De-

Multiplexer for following this trend. In which we focus 

on the characteristics of the CMOS and adiabatic logic 

families 2N2P, 2N-2N2P use a cross-coupled transistor 

structure for adiabatic operation and dual sleep 

approach. Normally Adiabatic logic families use 

multiphase clocks. Multiphase clock increases power 

dissipation on their clock distribution network. Some 

adiabatic logics are not effective for high speed 

operating design due to their clock skew issues and high 

complexity because of multiphase clocks. So in this 

research paper we are focusing on energy recovery with 

efficient power clock power consumption.

Keywords: Adiabatic Logic, Dual Sleep technique, 

energy efficiency, 2N2P Logic, 2N2N2P logic

I. INTRODUCTION

Energy recovery is a favorable parameter for the 

design of VLSI circuits. Energy-recovery circuits 

achieve lower energy consumption by conducing 

currents and store energy across devices by slowly 

charging and discharging across their capacitive 

loads. This type of energy recovery circuits are called 

as boost logic or adiabatic logic circuits [1]. It means, 

adiabatic circuits operate with very effectively and

efficiently at low operating frequencies and stop 

operating at high frequencies. Adiabatic logic is that 

logic which is used implements the low-power 

electronic circuits [2]. The other main benefit of 

adiabatic logic is that by using four phase trapezoidal 

power clock lines we can achieve the inherent 

pipelining of the circuits [3] [6].

In this research paper we are representing the 

different adiabatic logic techniques with multiplexer 

and De-multiplexer. Multiplexer is a circuit that has 

many inputs lines and a one output line [4] [5]. The 

select lines are use to find which input will come to 

the output, and It is also used to send the data from 

input to output parallel to serially by a data selector 

or select lines. De-multiplexer is a circuit that has one 

input line and many outputs lines. It is also used to 

send the data from input to output serial to parallel by 

a data selector [7] [8].

II. OVERVIEW OF ADIABATIC LOGIC FAMILIES

This paper focus on power dissipation of the CMOS 

logic and other adiabatic logics are 2N2P logic, PAL 

logic and 2N2N2P logic.

A. MUX-DEMUX USING CMOS LOGIC 

FAMILY

CMOS (complementary metal-oxide-semiconductor) 

is one of most popular logic style is using now a 

days. In this logic both PMOS and NMOS are used to 

realizing a circuit. It is the term which has pull up 

network and pull down network. Pull up network has
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Analysis of Parallel Control Structure

for Efficient Servo and Regulatory Actions

Aarti Varshney, Puneet Mishra and Vishal Goyal

Abstract This paper investigates an intriguing issue about the tuning aspects of the

parallel control structures. This parallel control structure essentially decouples the

servo action from the regulatory action and provides an opportunity to the control

engineer for separately deciding the ability of the controllers for servo and regu-

latory action. This paper provides a thorough comparative study and thereby sug-

gesting an appropriate combination of tuning rules for achieving better efficiency of

the control structure. Three different well accepted tuning rules viz. Ziegler Nichols,

Direct Synthesis (DS) and Gain Margin Phase Margin formulae have been con-

sidered and a critical analysis of the control tuning rules combinations have been

performed. The performance of considered tuning rules combinations is assessed on

the basis of a transient response criterion, i.e., overshoot, an error-based criterion,

i.e., Integral of time-weighted absolute error for both setpoint and disturbance

rejection, and a measure of controller output aggression, i.e., Integral of absolute

rate of controller output. On the basis of performed studies for a first-order plus

dead time system, it may be inferred that DS–DS tuning rule combination provided

superior performance among all the considered cases for nominal as well as

plant-model mismatch case.

Keywords PID ⋅ Parallel control structure ⋅ Tuning ⋅ Setpoint tracking ⋅

Disturbance rejection
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Enabling Concurrent Clock and Power Gating 

in 32 Bit ROM

    1st Harekrishna kumar*                                                     Anjan kumar                                             Vinay kumar Deolia
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Abstract: Gated Clock as well as Gated power have 

demonstrated to be very operative elucidations for Lessing 

active  as well as leakage power, respectively. These

method  applied in the same circuit that the gated clock

or transmission gated circuit is used to reduce dynamic 

power dissipation. Our main concern is to analysis of 

power dissipation of 32 bit ROM by applying the gating 

technique. This paper integrates both the method of 

minimizing power dissipation. Lessening the leakage

power dissipation, gated power technique is used. On the 

other hand reducing the dynamic power dissipation gated

Clock with transmission gate enabled & latch free 

technique are use. Starting from gated clock technique 

with low voltage complementary metal oxide 

semiconductor (LVCMOS) input-output standard in 

Xilinx. After that gated clock and  gated power technique 

both are implemented by help of Tanner EDA tool.There 

is significant reduction in static as well as dynamic power 

have been seen by help of Tanner EDA tool

Keywords- Transmission gate, latch free gated clock, Gated     
power, IOs.

I. INTRODUCTION

Lessening the power utilization is one of the 

fundamental objectives of today computerized 

framework design. Bringing down the power 

dissipation not just protracts the battery life in 

convenient frameworks, however likewise enhances 
the unwavering quality by lessening the temperature 

and variation.

Gated clock is a ordinary technique utilized as a part 

of several synchronous circuits for lessening active
power dissipation. Clock gating saves power by 

disabling the clock signal when not used. 

Pruning the clock disables segments of the equipment 

with the objective that the flip-flop in them don't have 

to switch states. Exchanging states eats up power. 

Exactly when not being traded, the exchanging power 

use goes to zero, and just leakage current are stream.

At first various authors suggested using AND gate 

for Clock gating because of its fundamental logic. In 

successive circuit one two-input AND gate is 

embedded in logic for clock gating. One contribution 

to AND gate is clock and while in mind that the 

second input is a signal used to control the 

output(means it will control the sequential circuit's 

clock).Power gating is a system used as a part of 

coordinated circuit design to decrease power 

utilization, by halting the current to block of the 

circuit that are not being utilized. Also of decreasing 
stand-by or leakage power.

Low Voltage Complementary Metal Oxide 

Semiconductor (LVCMOS) In today scenario the 

demand of low power device is increase because it 

reduce the area of the device. Low power also makes 

the system more realible.If the supply voltage is 

increase them temperature of device increases.so 

failure of circuit is increase. LVCMOS is very useful 
I/Os for utilization of low power. It gives better 

execution in lower costs, semiconductor producers 

diminish the gadget geometries of integrated circuits. 

With decrease in the related working voltage should 

likewise be lessened in order to keep up a similar 

essential operational attributes of the transistors. 

When the various work on Semiconductors and 

nanotechnology material. The voltage range of 

LVCMOS is high. LVCMOS preferred different level 

of voltage i.e LVCMOS 10, LVCMOS 12,LVCMOS

15,LVCMOS18,LVCMOS25,LVCMOS33
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Counter design 
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Abstract  In this paper a counter is designed using Xilinx ISE 

design suite 14.2, Verilog. An environment friendly FPGA based 

counter is designed which will dissipate the minimum amount of 

power. Here we are using LVCMOS based SPARTAN-3

technology which makes our design highly energy efficient. 

Analysis is done on different I/O block properties and Spartan-3

family and amount of power consumed is calculated using XPower 

analyzer. Frequency scaling is done on different frequencies to 

reduce the amount of heat and select best design from it. In this 

work counter is synthesized and simulated on FPGA (field 

programmable gate array) board by using different Input-Output 

Standard techniques. 

Keywords – Counter, FPGA, LVCMOS, Spartan-3, Verilog, Power 

Efficient .

I. INTRODUCTION 

A counter is a device which performs counting operation. 

Counters have many applications ranging from everyday lives 

to commercial purpose. When it comes about everyday lives of 

people, environmental friendly counter proves to be valuable. 

Counting is believed to convey valuable information about the 

complex relationships existing between health and physical 

activities [1].Counters provide a means to be used in various 

applications such as for fast counting operation, triggering of 

pulses, clocks etc. The paper presents the design, operation and 

test results by various means of energy efficient counter. The 

work is implemented using voltage scaling and frequency 

scaling technique. The counter is implemented in FPGA (field 

programmable gate array) device. In high speed and low power 

VLSI applications, there is requirement of low power 

dissipation counters. The proposed circuit has been designed 

using Xilinx ise design suite 14.2 CMOS technology. The 

frequency scaling technique reduces the power consumption 

significantly in the designed circuit and overall there is an 

improvement in power consumption which makes the device 

energy efficient and environment friendly [5].Low power 

requirement has become the most significant factor of modern 

era.  The most important factor to consider while designing 

SOC for portable devices is 'low power design'. It is achieved 

through various techniques which includes combining low 

power components in conjunction with low power design 

techniques. Leakage current also plays a major role in designing 

low power consumption circuitry. At process nodes below 

100nm technology, power consumption due to leakage has 

 joined switching activity as a primary power management 

concern. Also three degrees of freedom in VLSI design space 

were noted which included voltage, physical capacitance and 

data activity in which voltage reduction offered the most 

effective means of minimizing power consumption. Few power 

minimization techniques were also adopted to minimize the 

power at different levels. It included reducing chip and package 

capacitance, voltage scaling, technology selection, CAD 

methodologies and techniques and low power management in 

physical design. Different analyses were done to observe the 

changes that take place in circuit design using power dissipation 

and a conclusion was made that effective power management is 

possible by adapting various strategies at various levels in 

VLSI. Hence, an intelligent approach is required by designers 

for optimizing power consumption in designs. Xilinx has 

specific features and integration size of 28 nm with Artix 7 and 

Kintex 7, 40 nm with Virtex 6, 45 nm with Spartan 6, 65 nm 

comprise of different basic units including Logic blocks, Input-

Output blocks, clock buffers, switch matrix, wire segments and 

LUTs.  

II. LITERATURE SURVEY 

Energy efficiency and low power consumption is the basic 

requirement for a design in VLSI technology nowadays. Every 

electronic device needs to be designed in a way such that it 

gives the best of itself either it is in terms of power 

consumption, its efficiency or any other parameter related to 

device performance in one or the other way. Counter is one of 

the devices used for many applications which can be a digital 

clock, processors, timers etc. Many counters have been 

designed before by researchers, we have discussed about them 

in short. Garima Bhargave had designed a 4bit Johnson counter 

using power gating logic. In the design there power dissipation 

frequencies 5MHz, 10MHz, 20 MHz, 50 MHz and 100MHz 

respectively [9]. In this manner they saved good amount of 

power. Himal Pokhrel also made a 4bit synchronous counter on 

65nm technology in which average power reduction was around 

44.9% in SST and 70.1% in FST as compared to CMOS [10]. 

All these designs were efficient but in account of large surface 

area. Here in this paper we have designed an energy efficient 4-

bit counter using Xilinx Tool. Spartan-3 family has been used 

for analysis purpose and calculation of power using XPower 
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Abstract  In this paper, a 4 bit register is designed using Xilinx 

ISE design suite 14.2. The language used is Verilog. The 4 bit 

register designed is FPGA based and will be dissipating the 

minimum amount of power. The I/O standard used here is 

LVCMOS (Low Voltage Complementary Metal Oxide 

Semiconductor) and mobile_ddr which will help us in achieving 

the goal of minimum power dissipation. The scaling is done on 

frequency and the frequencies used are 1 Ghz, 2 Ghz, 3 Ghz, 4 Ghz 

and 5 GHz. 

Keywords – 4 bit register, FPGA, LVCMOS, Mobile_ddr, Energy 

efficient .

I. INTRODUCTION 

LVCMOS stands for Low Voltage Complementary Metal 

Oxide Semiconductor which is a low voltage class of CMOS 

technology of integrated circuits. CMOS stands for 

Complementary Metal Oxide Semiconductor. A technology 

used for fabricating integrated circuits is CMOS. CMOS 

technology is widely used in static RAM and various digital 

logic circuits like microprocessors, microcontrollers, etc. 

CMOS circuits provide very high immunity against noise and 

have very low consumption of power. The sequential circuits 

use memory; therefore they are capable of using the previous 

output along with the present input to give the final output. For 

example- Flip-Flop, Registers, etc.  

Figure 1 Architecture of Sequential Circuit 

Registers are data storing devices that are suitable for holding 

binary information. A group of flip flops are cascaded together 

to form registers. A Shift Register is a 4-bit register with 4 flip-

flops cascaded in unison, using a common clock-pulse. The 

cascaded flip- is coupled to the next flip-

input resulting in a circuit capable of shifting the stored one bit 

array by one position. 

Figure 2 Diagram of Serial-In-Parallel-Out Shift Register 

Figure 3 Diagram of Parallel-In-Serial-Out Shift Register 

Figure 4 Technology Schematic of 4-bit Register 

FPGA stands for Field Programmable Gate Array. It is an 

integrated circuit that is intended to be manipulated by a person 

after fa

using a Hardware Description Language (HDL).FPGAs consist 

of programmable logic block arrays, and a system of 

interconnections allowing the blocks to be tied together. 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

JGudainiyan
Highlight

JGudainiyan
Highlight



Analysis of Low Power Reduction Techniques On Cache(SRAM) Memory

Reeya Agrawal

G.L.A University

Vinay Kumar Tomar

G.L.A University

Agrawalreeya0304@gmail.com Agrawalreeya98@gmail.com

ABSTRACT This paper proposes the single-bit cache 

memory architecture with its peripherals like write driver 

circuit, a precharge circuit, SRAM Cell and Charge-Transfer 

Sense Amplifier. Then, low power reduction techniques such 

as Forced Stack Technique, Sleep-Stack Technique, Variable 

Body Biasing technique etc. is applied over SRAM 

cell.Furthermore, SRAM cell along with low power reduction 

technique i.e. with Forced Sleep results in 40% reduction in 

Power and 43% reduction in PDP. 

In a single-bit cache memory architecture, SRAM with Forced 

Sleep Technique and with Charge-transfer sense amplifier is 

designed which consumes 5% reduction in power, 42% 

reduction in Read Delay, 20% reduction in  Write Delay and 

7% reduction in PDP.

Keywords SRAM (Static Random Access Memory), VBBT 

(Variable Body Biasing Technique), FCT( Forced Stack 

Technique), WDC (Write Driver Circuit), PCH (Pre-Charge 

Circuit), CTSA (Charge-Transfer Sense Amplifier), PDP ( Power 

Delay Product).

I. INTRODUCTION

Recently, a lot of focus has been paid in the design and 

implementation of high-speed SRAM because of its 

incredible requirement as a cache memory which plays an 

essential role in the processing of information and in modern 

portable devices like PDA and cellular phones [1]. The area of 

every device on a chip reduces but the density of the chip 

increases with scaled down in submicron technology. This 

way of scaling results in various challenges such as power 

dissipation and reliability [2]. Sense_Amplifier is one of the 

important circuits which used to read the stored information 

from the selected memory [3]. Its performance affects the time 

required to access the memory as well as power dissipation. 

Conventionally, sense_amplifiers circuit utilized in three 

configurations such as voltage, current and charge transfer.

The voltage mode sense_amplifier used in memories results in 

speed limitations because of high bit_line capacitances [4]. 

However, current mode sense_amplifiers sense the cell current 

directly and show a significant improvement in speed as 

compared to the conventional voltage mode sense_amplifier 

[5]. The charge-transfer sense_amplifier offers high 

performance and low power solutions. It also results in the

reduced bit_line swing which leads to lower bit_line energy 

compare to the conventional voltage mode sense_amplifier. In 

proposed work, we have carried out an implementation of 

single-bit SRAM cell architecture with current sense and 

charge transfer sense_amplifier to optimize delay and power 

dissipation using cadence virtuoso. The write driver circuit, a

pre-charge circuit, and SRAM are designed and 

implemented. Furthermore, all the sense_amplifiers are 

designed and implemented with equal width. 

II. LOW LEAKAGE POWER REDUCTION

TECHNIQUES

This section includes the basic operational methodology of

leakage power reduction techniques such as MTCMOS and 

footer stack which have been implemented in sense_amplifier 

circuits to perform the analysis of power dissipation and delay.

A. Sleep Transistor Technique

In this approach, a P_MOS is connected between VDD and 

-

(i.e. sleep-

there is no change in operation as there is a path between 

the N_MOS and P_MOS 

(i.e. sleep-

virtual VDD and GND path. This approach is also known as 

B. Dual Sleep Technique
In this technique, there are two pairs having one P_MOS and 

one N_MOS which are connected in parallel to each other. As 

GND in series. active-

(i.e. sleep-

change in operation as there is a path between VDD and GND. 

the N_MOS and P_MOS (i.e. sleep-

ue to this there is shutting down 

GND path [8]. 

C. Dual Stack Technique

sleep transistors. Due to these extra there is no 

change in state which is important for the operation of 

Leakage Power reduces because retention 

transistors are stacked. Its operation is similar to the case of 
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__________________________________________________________________

Abstract- Fundamental memory has turned out to be one of largest 

contributors to overall energy consumption and offer many opportunities 

for power reduction. Power dissipation plays important role   in portable 

products that can store, receive and transmit data because in each 

operation cycle the power is consumed by the operator. The goal of this 

paper is to use Frequency scaling approach in Random Access Memory 

to minimize power dissipation by the help of High Speed Transceiver 

Logic (HSTL) input output standard. These techniques cover RTL 

coding. This research suggest that there is 75% reduction clock power 

66.66% reduction in Signal power ,(35.20% to 47.77%) reduction in IOs 

power when the frequency are minimize . This design is implemented on 

Artex-7. 

Keywords:- HSTL I/O standard, RAM, FPGA, i7 processer frequencies. 

_______________________________________ 

1. Introduction 

In present world the main focus of research points is to design low power 

gadgets. Due to the rampant usage of portable battery powered gadgets. 
The proposed random access memory (RAM) design outfits an approach 

towards reducing the hold power dissipation. Memory is a basic part of 

programmable logic device. Random access memory (RAM) is viewed as 
volatile memory, which implies that the put away data is lost when there is 

no power. Along these lines, RAM is utilized by the central processing unit 

(CPU) when a PC is going to store data that it should be utilized rapidly, 
however it doesn't store any data for all time .Where does the power go in 

RAM memory? 

       i. Control & address laches 

       ii. Row decoder 
       iii. Column decoder 

       iv.  Bit line 

Apart from that there are generally two sources of power dissipation  
      (i)  Standby mode power dissipation 

      (ii) Active mode power dissipation 

So to minimize the power dissipation Input Output standard (I/O) 
have used. There is different type of I/O standard: LVCMOS, SSTL, 

HSTL, LVDCI, but in this paper HSTL are used. The basic role of utilizing 

HSTL I/O standard is to maintain a strategic distance from transmission 
line reflection by coordinating the impedance of transmission line, gadget, 

input port and yield port. The choices of HSTL IO standard assume a 

noteworthy part in general power dissipation of our design. There are 
numerous assortments of HSTL I/O guidelines accessible in FPGA. High-

Speed Transceiver Logic (HSTL) is yet another standard that was created 

to address the process technology trend. HSTL is intended to be voltage 
versatile and technology independent. Like SSTL, HSTL utilizes 

differential amplifier for the input. Like SSTL, HSTL gets out a detail for 

the yield supply voltage and the gadget supply voltage and enabling those 

two voltages to be different. In this work we have to use different 
temperature (25 &55) degree centigrade for analysis of power  

dissipation at different frequency .The frequency range is taken from i7 

processor. 
____________________________________________________________ 

2. Literature review 

In past  few year there are enormous research had been done in the design 

and implementation of RAM. ROM, Comparator on FPGA. In this regard 

work [3] by Menakshi Bansal et. al. present a ROM design on FPGA by 
using HSTL  I/O FOR Low power design .The main focus of use of HSTL 

I/O standard is to overcome the transmission line reflection coefficient and 

by the help of Xilinx tool to analysis the power dissipation. The work in [1] 
feature the value of RAM based FPGA testing and proposed an ordinary 

approach applicable to test the structure of RAM based FPGA announcing 

its configurability deftness while making the system. A few approaches 
with particular destinations are stood up to and afterward contrasted and 

established bus, results uncovers that as it were three test gets up to the 

mark, guaranteeing 100% blame non redundancy. 
  

A ROM design on FPGA [6] by the help of LVCMOS I/O standard for low 

power by lakshay kalra et. al, discuss about the power dissipation and 
conclude that LVCMOS12 has the most energy efficient I/O standard. 

Paper by Neha Bansal et al.[4] discuss the ROM design FPGA by SSTL 

I/O standard at 65nm technology and SSTL18_I are more energy efficient 
as comparison to other SSTL I/O standard. Paper [6] discuss about the 

comparator design on 28nm technology using LVCMOS I/O standard with 

different temperature. power dissipation increase as increase in 
temperature.  

Generally dynamic power dissipation is greater than static power 

dissipation but as the technology scale down from 90nm technology static 
power dissipation is more as compare to dynamic power dissipation [9]. 

HSTL is a development independent interface standard for cutting edge ICs 

that alters the information signal to a reference voltage rather than to 
ground[3].This modification engages a humbler I/O swing and upgrades 

execution. HSTL was made for voltage-adaptable and innovation free input 

output structures. The apparent rationale exchanging range is 0.65 to 0.85V 
for 1.5V HSTL, bringing about speedier yields with lessened power-

dissemination and signal respectability issues. 

HSTL is a fast trans-beneficiary Logic .It has of two different form 
unidirectional and bidirectional. 

 

Figure 1-(a): Uni-directional linking HSTL I/O Standard 

Electronic copy available at: https://// ssrn.com/abstract=3170192
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Abstract— In proposed work, low power reduction techniques 
such as footer stack, MTCMOS (Multi-Threshold CMOS), 
sleepy stack and sleepy keeper have been implemented in 
voltage-mode, current-mode and charge-transfer sense 
_amplifiers in customary gpdk 90nm technology documents 
using Cadence tool. Observations are mainly focused on 
power dissipation of different sense amplifier configurations. 
The simulation results show that the charge-transfer 
sense_amplifier consumes less power i. e 11.069 µW as 
compared to the power consumed by current sense and voltage 
sense amplifiers 54.245 µW and 86.66 µW respectively. 
Furthermore, proposed implementation of MTCMOS 
technique in current mode sense amplifier leads to a 
dramatical reduction i.e. 10-98% in power dissipation 
considering power supply voltage of 1.2V. 
 
Keywords—VMSA(voltage-modesense_amplifier),CMSA  

(current-mode sense_amplifier),CTSA(charge-transfer  

sense_amplifier),SRAM StaticRandomAccessMemory) 

I.  INTRODUCTION 

Now a day’s high-speed “SRAM” has initiated it’s method 
into nearly every integrated circuit as a rooted element [1]. 
Conventionally, SRAM consist of an array of four or six 
transistors which play an important role in the processing of 
information [2]. SRAM design becomes more essential due to 
sturdy demand of low leakage power and low noise margin in 
memory [3].The speed of operation of “SRAM” is one of the 
crucial parameter which require a use of Sense_Amplifiers [4], 
have a strong implication on the pace of caches utilised in 
microprocessors as well as power burning up of IP’s in ‘low 

power’ structure on chips. There are different types of sense 
amplifier designs have been proposed such as voltage, current 
and charge mode sense amplifiers [5]. The performance of 
VMSA is limited by the time required to develop a differential 
voltage on high capacitance “SRAM” bit_lines [5]. However, 
the bit line swing decreases in current mode sense amplifier 
during read operation as compared to voltage mode sensing 
technique which results that current sensing technique is faster 
than voltage mode technique and comparatively insensitive to 
the bit line capacitance. 
In proposed work, low power reduction techniques such as 
footer stack, MTCMOS (Multi-Threshold CMOS), sleepy 
stack and sleepy keeper have been implemented in voltage-
mode, current-mode and charge-transfer sense _amplifiers in 

customary gpdk 90nm technology documents using Cadence 
tool.  

II. LEAKAGE POWER REDUCTION 

TECHNIQUES 

 
This section includes the low power reduction techniques 
which have been implemented in different sense amplifier 
configuration such as voltage mode, current mode and charge 
transfer sense amplifiers. 

A. MTCMOS 

This technique [6] can be realized either st_tically or 
dyn_mically. In st_tic realization, critical path devices are 
allotted to low threshold voltage value which improve their 
speed while the non-critical path devices are allotted high 
threshold voltage value for leakage power optimization. In 
dyn_mic realization, operational block connected to the virtual 
GND line, are allot lower threshold voltage value. This line 
pursued the main GND rail through High threshold voltage 
transistor called sleep transistor. In active-mode, the sleep 
signal is ‘ON’ thus the ‘low Vth’ permits the performance of 
operational block at the higher speed. But in standby-mode, 
sleep signal revolve off the ‘high Vth’ transistor due to which 
virtual GND line floats and the design cycle is generally 
shorted to limit the leakage current. This technique is also 
known as power gating technique [7]. 

B. Sleepy-Stack Technique 

The sleepy-stack approach combines the sleep and stack 
approaches. This technique divides the single transistor into 
two half-size transistors [8]. Between the divide transistors, 
one of the sleep transistors will be added in parallel. It also 
adds sleep transistor to disconnect the power supply and 
ground from the network so that there is no power 
consumption in off mode. The stack transistor in the sleepy-
stack approach suppresses outflow current. Even though the 
sleep transistors are revolving ‘OFF’, the sleepy-stack 
emergence keeps exact logic state. The outflow depletion of 
the sleepy-stack emergence happens in two ways. First, 
outflow ‘power’ is subdue by high-transistors, which are 
appealed to sleep transistor and the transistors parallel to the 
sleep transistor. 
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of various mtcrlcuvcr u~ed m IDMi\ coi1111Unk.ation ~)3tmt 
Oricf mtroducttCin and 'chcmcs of 10\1 .>\ ,y,tcm to 

cxplolucd in ~ccunn - 11 und 'CII\lll -111 tntn,Jucc-. conc:cp1 

of vanou~ 1n terlc,tver like R1 (R.mdtlm lnh:rlc:J\t:r). l 81 
(Tree- hosed lmerl~:nvcr) untl Cllat" B.hro lntc~ll\'er used 
with IDMi\ The wcuun I\ pro\ Ide~ pcni>nnmcc: .mol) ,.is 
unti l he lino~l t\IIUJu~ion j, prm !tied ut Se.:tKln V 
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11' 11.1d111n, -\wl lhtt•nl 

I ( I I floll111" nl C ;I '\ I '•u•cr tty 
l\l nthu111 , lmluo 

I ' r l111~h•111 •ljll.l .1~ n1 IIIUI b.Ut 1•11111t I C In 

A~' oft lliomtl,<' tnfflnnatloll beord anthmtluion •1\l t ttlt 
...,,dt 11tr4 1e daw•~ ptnoll\ !Mtotd on lttttdtr, '"'"· h~lr, ur, 
-«ric. ... prr-••.,•• t:e 1!'1'0" o•t'r a dt'aa~. lth ~roan Ilion •~ a 
lliomrmr •• 'OC'r\ flft~IIIC'nf and Pt~d lot or aHl'tlllon In the jlA•I 

~w of ... ndt ••fcll~atlon <'Ontmt and ,.., appllnblt Ia 
wnou tid• lllir noo~n~ pn~nt ll"fU. indtutrhl tu·us, ntNUrlll 
• .,.,_~ rrc.. II "ffn& to l'f mo•t ncun- and ucurate In 
utllmtlc:JitOII mtdt~ l'fnau or lb unlqur rharacll'rhdcs. A 
18rlt' 1111~ of rHUrdll'n ha•t' l"fported ltriOatlon or Identity 
~ •• lll5co .oft boommic dlanctrristlcs but \t'ry rew 
~ llaw l"fJIO'Ted tllal human anrlbutes such as gender 
aa also hr drtri"'IILRCI.oitb biometric meiUUru U~ Iris. As genclu 
CIMIIptrUft n191iw raJI(Ir or dtanctuis lics diffenncr ber .. eeu 
.atC' ud rem* u rfltocri..- gt'Ddrr ~diction approach a~n be 
cn11CJII lilr _, _,.,icalioas such as man-machine inll'nace, 
tanl'iiue ~'Slrms ud comput~r aidrd ps)chologlaol systrns. 
TH ~ ollj«:b • of dis i lltral'U"' Is to be a crust o ITll: d wi 1 h s Ulte. 

e( an ....-ella for dassiJa~tioo of ~!!Ddrr from iris lm•ll!s. ThC' 
~ lias ben pal oe ~Denlioalng applied methodology, 
n;prn-.llll ~ iJI turns or pndictioo atatracy, and 
sltom:DmL•p. 

~..,.s: Iris lli-.nlics. fl!lllllu sdeaiott , da.uiflers, g~:~~du 

,.~-

L INTRODUCTION 

These lhys bcometnc system that uses an individuars 
pb~ICI..I and belali 10ral attri>utes to authenticate a person arc 
'et) popullrbec:auseof llS un~queness and accuracy. One of the 
111011 ~~CC~Ve .ad C9MdiD8 research area under th is category is 

aa mcop• an mdividual fiom 
penooa[l-2). lndii iS currently 

,.
1
..-.,....nanEd as 'Adhaar' tor 

people. 
ai)malion concerning 
• Automatic Gender 

In the f~eld of 
il co•idered to be one 

WMIIIIIID recoanition. The 
IWtan:h 11 dnvmg 

JS 

n"llny potent~,, apphcatf(Jn' where a gencjcr tCCOiniiiOn 
Rlne tkHI~ cnn he m~orpornted m a cornpurer•yste~ "'h..c;h ludJ 
to us Apphcabrhry m CJo .ent~;~l and rulalic re:ur.:b 41~ 
utcludmg: (11 )l lurnan Machrne Interface (HM 11. (b) dc!Mjlnphrr: 
dntn collcctron, (c) >Urvetllance and authentrr:auon $}'Siems 

"ben- rf unauthonzc:d persons .,.ho arc not cnro lied may seek an 
~:ntry to a restncted an-a, (d) htgh .peed gammg (e) commc:rc~al 
develop!Tll:nt, (0 marketmg search and e-mar'atJr.& "'b~ 
products offered in rcta1l storc5 IS based on penon·~ gender etc 
One of the ITI)St advanced research tnrt rn thiS category IS 

·gender from iris' wh ten ts very reliable and poteoual probioem. 
In the pas t very fe" authors have m~esugated and exammed tns 
tmages for gender classtficauon ahhough 11 is at>'PiicaDie I& 

many real 1 ime systems. For mscance m aulhenucauon systems 
search space can be ordered and a' erage search tll:lle can be 
reduced tf the gender is recogntzable from the enrolled caubases 
nod also in com!Tll:rc ial and social en' II'On menl '"-hen: s~cn 
entry IS based on gender but wtthoul rec:ordmg entt} . At:.:.:lOJS 

(3-5) have explored that from the anal)sts of ins te'llure lot of 
relevant in format ion about a person can be exnacted 'Which IS oi 
great value in many o f these applicauons 

Thts hterature dra\\S a COI11lrehc:nsr~e o'e" r:v. to 
COIJ1Ircbend the nisting research challenges, progress. and pps 
under gender classtficauon from ins. b) S)SICD:Dlteall) 
sumrmnzing and COfll'llrmg the e'\istrng gender classlficauon 
methods which arc based on the te'llure and s:eot:netnc 
characteristics of ens btOmetrtcs. These cbaracte~tiCS or 
features arc h1ghhghted m seH"ral aspects. mcluding 
distinctiveness. unrversahty, perpctUU). and collttt3bll~ 10 

perfonn gender class tftcGttOn. 
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Abstract: Multi-threshold CMOS (MTCMOS) is a well known strategy to diminish the standby current when the circuit is non operatory mode . However 

conventional MTCMOS strategies for limiting standby current can’t be specifically utilized as a part of sequential circuit for two reasons (i) Present 

ground fluctuation noise during standby mode to dynamic mode move and (ii) Absence of information maintenance ability during standby mode . Here an 

analysis of ground fluctuation noise because of active mode move in sequential MTCMOS design is proposed. An inventive information saving 

MTCMOS configuration is proposed, which not only focusing on the lessening of peak amplitude of ground fluctuation noise during mode change will 

likewise give an approach to control the sub-threshold current in standby mode. The proposed MTCMOS design will have stepwise turning on capabilities 

and also an extra hardware to additionally decrease the quick current moving through high 
th

V transistors during move from Dream mode to Dynamic 

mode. Its extra current control circuits give higher decrease in peak amplitude of ground fluctuations noise (up to 98.4%) when contrasted with other 

comparative techniques. 

 

Keywords—Stacking power gating; MTCMOS; Ground fluctuation noise; Leakage current; data retention; Shift register. 

 

 

1. Introduction 

The most generally utilized used sub-threshold leakage power reduction 

strategy in cutting edge integrated circuit is Multi-Threshold CMOS (also 

termed as power gating). Information preservation in standby mode is 

something critical in sequential MTCMOS circuits. Very few MTCMOS 

circuit strategies exist to keep up information while bringing down the 

leakage power consumption and ground distribution network noise in idle 

sequential circuits. [1] 

The possibility of MTCMOS is straight forward for combinational circuit 

design however same circuits cannot be straight forwardly used in view of 

the way that the state of the circuits is lost in standby mode and can’t be 

recovered when returning to dynamic mode.(active mode) [1], [2]. So we 

require MTCMOS flip-flops or latches that can hold the state without 

expanding leakage current during standby mode or compress during 

dynamic mode. [1] At the point when a Multi threshold circuit changes 

from the standby mode to the dynamic mode, huge voltage changes occur 

on both ground rail and power rail, known as ground fluctuation and 

power fluctuation noise respectively on account of high streams current 

through the high threshold sleep transistors.[1]This ground fluctuation 

noise engendered during a sleep to active mode transition is transmitted 

by the common ground and power sharing rails to the circumventing 

circuit blocks. [3] The ground bounce noise produced during wake up 

event is a important reliability concern in upcoming deeply sized multi-

threshold combined circuits with deteriorating noise margins. [1], [2] The 

desideratum of new noise-vigilant consecutive Multi-threshold designs 

with small leakage information preserving in standby mode is very much 

desirable.  

In our work, a multimode strategy predicated on adjusted stacking is 

proposed to broadly reduce ground fluctuation noise induced by a 

consecutive multi-threshold circuit during the wake up moves. In the 

proposed design, top sufficiency of ground fluctuation noise is suppress 

by up to 98.4% when contrasted with the anteriorly Mutoh Multi-

Threshold shift register 

 

 

The work is systematized as follows. Section II describes different a 

foretime sequential MTCMOS circuit strategies with information 

retention ability. Section III outlines how proposed Multi-Mode 

MTCMOS circuit procedure gives an approach to control ground 

fluctuation noise. section IV describes simulation results and correlation 

of various information preserving MTCMOS design. Section V finishes 

up the paper. 

  

2. Previously Published Technique 

In existing Information Saving MTCMOS Shift Register Circuit exclusive 

Multi-threshold designs are needed to retain a information while decreases 

the sub-threshold current in inactive sequential Multi-threshold circuits. 

[4] Different anteriorly sequential MTCMOS design with information pre-

serving capability in standby mode is briefly discussed in this segment. 

2.1. Mutoh Multi-Threshold CMOS Technique 

In this technique leakage current can be reduced by eliminating all sneak 

leakage current path by making utilization of scattered and localized high 

threshold upper and lower sleep transistors in both slave latch and master 

latch as shown in figure 1. [2] The Mutoh MTCMOS technique (Mutoh-

FF [2], [5]) is the first-ever published technique with information storing 

capability and it withal provides a low sub-threshold current standby 

condition and the information is retained in the master latch. [9] Though 

the Mutoh Multi threshold CMOS technique is able of retaining the 

Information while decreasing the sub-threshold leakage current in the 

standby condition, but during the mode transition high fluctuation (GBN) 

is en-gendered which affects the reliability of circumventing active 

circuitry [6]. This technique withal suffers from high circuit area overhead 

because of distributed header and footer sleep transistors. [10] 
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Designing of Power Optimized down Counter using Low Voltage CMOS 

I/O Standard Technology. 
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Abstract: The designing of a 4-bit Down Counter has a simple but robust specification, but it allows N- number of energy and power efficient 

implementations. The designs are basically analysed on the basis of area, response time and power consumption [2]. In this paper, we have focused on the 

use of power efficient LVCMOS I/O standard for the VLSI design of Down- Counter. We have validated our circuit at 4 different I/O Standards, namely – 

LVCMOS 15, LVCMOS 18, LVCMOS 25; and for 3 technologically advanced families – Artix 7 (28 nm), Virtex 6 (40 nm) and Spartan 6 (45 nm).There 

is a 7.136% and 25.085% reduction, in power consumption, when LVCMOS 15 is used instead of  LVCMOS 18 and LVCMOS 25 respectively; and a 

84.18% and 34.88% reduction when ARTIX-7 is used in place of VIRTEX-6 and SPARTAN-6 respectively. It was also observed that at 25°C, there is a 

reduction of 20.69 %, 30.79%, 39.96% and 47.10% in power utilization when the circuit is operated at 1GHz instead of 2GHz, 3GHz, 4GHz and 5GHz 

respectively at 50% Duty Cycle. 

 

1. Introduction 

With the advent of chip designing using large scale integration techniques, 

there has been a constant motivation for the researchers and scholars to 

develop a more power efficient design, day by day. VLSI industry has 

been working for quite a time to achieve it, and with the introduction of 

Low Voltage Complementary Metal Oxide Semiconductor (LVCMOS) 

I/O Standard technique, efficiency of circuits have increased drastically. 

Each LVCMOS offers a particular operating voltage and a wide range of 

operating frequency to work on. As there is a trend in low power VLSI, 

means low power consumption, size of device is to be compact, VLSI 

Engineer is interested in reducing the size of transistor, according to 

Moore’s Law [1]. Xilinx has optimized the work by providing different 

FPGA’s with specific features and integration size of 28 nm with Artix 7 

and Kintex 7, 40 nm with Virtex 6, 45 nm with Spartan 6, 65 nm with 

virtex 5 and 90 nm with Spartan 3. These FPGA’s comprise of different 

basic units including Logic blocks, Input-Output blocks, clock buffers, 

switch matrix, wire segments and LUTs. In this paper, we have 

implemented a 4-bit down-counter using Xilinx’s Verilog HDL Software, 

which provides a facility to analyze the designs on different Logic 

Families, different I/O Standards and the results can be obtained on 

different operating frequencies  and temperatures. Finally, we have 

compared various results of our experiment and inferred out the efficiency 

of LVCMOS I/O standard for the designing of a 4 bit counter.  

2. Literature survey 

John Segers, Jo C. Ebergen [2], explained that in designing a Down 

Counter the basic concern to be taken care of, was to consider the effects 

of size and complexity in designing the counter circuit. The operating 

frequencies and temperature effects the working conditions of the circuit. 

Moreover, [4] Anu Singla, Amanpreet Kaur & Biswajeet Pandey, broadly 

articulated that LVCMOS is one of the trending I/O Standard which 

consumes low power when implemented properly can result in 

significantly power efficient circuit design. [3] Kanika Kaur and Arti 

Noor, has also explained various strategies for successfully designing 

different VLSI components with low power consumption 

2.1. Down counter design 

Flip-Flops are the basic building blocks of sequential circuits and in 

electronics they can be easily used to make memory units via 

implementation of registers. A counter circuit can also be implemented 

using a register (Synchronous / Asynchronous) with a clock pulse. It can 

be constructed or manufactured as a separate integrated circuit using VLSI 

technology. As the name suggests, a down- counter counts down, one-by-

one, from a pre- defined value to a pre-set value only under a control unit. 

In this paper, we have designed a 4 bit down counter using Register 

Transfer Logic. Then we have processed it with 3 different I/O Standard 

techniques. 

1. LVCMOS 15 – working at 1.5V 

2. LVCMOS 18 – working at 1.8V 

3.  LVCMOS 25 – working at 2.5V 

under 3 different families namely  

1Artix-7  

2 Virtex-6  

3 Spartan-6. 

Fig 1.Depicts the RTL Schematic Diagram of Down Counter. It comprise 

of input output buffers and look-up tables.   

 

 

 

 

 

 

 

Figure 1 RTL Schematic 
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Performance analysis of Logistic Map Interleaver for 
IDMA Corntnunica tion System 

1 
Swctn. 1 Au11hccHh !':ih11kln 

Llcctmn..:s nnd <:mmnlllicRIIon l)cpunrnent 
0 l..A IJnlvcl'!l lty 

1 
. Mnrhum, lnd iu 

S\1 cro.glu(tlll!ln.nc.iu, 1uushccs lr .slrukln(c11g ln.uc.ln 

.-4b!mlct • Rt~atl~ . th~ ,.orld t"'mmunhy has obs~n't' d the 
l•t~rlC'a~ Dhhlon Mul tiple' A.uu as an alterna th't' to Code 
Ohhlo. \fu lllplr \<Uu s~rmC' duC' to lmproiC'd Mi\J 
prrfenau~ aad Mt~~r sprdrum eMdt'ncy. In IOMA scheme 
l ntC'rluwrurc> affillo distlnj!Uith thC' diff~n!nl usen and n!lated 
10 ~'StUt dti'CHIJIIpuL Random l nteriUIC'r (RI) is fundamental 
ud ,.,..,.,.. marrh ~nC'm, .. t.ldt Is m mmonly used for 
i•ttr1Hiifll. Ho-""'"r, t"'mputallo nal mmplu h y, storage 
~re-•t ofRI Iimlts dtuyskm throughpu t. In this papc>r, lbC' 
uaJysisofdaMs based loaJstltmapinlerluler(LI\11) Is suggC'sled 
for IDM."COIIIIIIDDjcatloa ~-u~m. FurthC'r, objrC1hC' of this papc>r 
is 10 futd dtC' L\0 as aa optimum lntrrltaiC'r in lDMA scbt me 
dDC' te its BER pc>rfonaaa~ supc>riorlty Ol<tr Ra ndom lnlerleawr 
(RI) ud T I"C'C' burd IDIC'rlu\C'r (fBI) .,.ilhoul the need of exira 
-~ ~saad compuiJitlonal mmplexlty. The simulation 
uptl'imeDI is ptrformed Ia MATlAB and ruulls show thai chaos 
buC'cl L\0 iaurluwrdl'JIIgn can acllltl<r l ht better pc>rformancc. 

K~ • CIIMs. spetlli sp«m~• .1)\ltLm. bifui'Cilti(11t, IDMA . 

LVL 

l. INTRODUCf JON 

The Code Oi\·ium Mult"le Access (COMA) systems has been 
wilely used in the third gene111tion of mobile cellular systems 
due 10 better bandwidth efficiency, processing gain( l ).However 

been observed that, Multi-User detection (MUD) 
COIIIpicJtiy, Jatenymbol interference(ISJ) and multiple access 

the major cons1111ints, which 
of CDMA in future radio 
coaquer above stated problems, 
••• (lDMA) scheme has been 

of COMA have been 
MriBILVel'l u an optional way to 

user environm:nl. The use 
IJIII'IIDi~ the ordering of binary 

dtvialle the la11e burst noise 
ilstead of a single coded 
imunity and bcuer error 

,_.,rmanc:e c: ritcrions of 

lnterlcavcr sequences should not collide 10 each olher. 

Less co~utatron co~lexny. 
Less memory and bandwidth resources requ~remenL 

Ch 1p level inrerlcavers are bas tcaUy used for diStmguiShrrg the 
users in IDMA system so the same interleavers is also requrred 
a1 rhe receiver side for proper decodtng the dalll and hence 
receiver complexity can also be the perfonnance criienon for 
lntcrleaver genera11on l5J. Many rnterleavers an: suggested by 
researchers such as random lnterlcaver, orthogonal interleaver, 
pseudo random interleaver.; and tree based lnterleaver etc. 
Although all of these interleavers ensure good interleaving 
perfonnance, less memory rr:q utrement. But some lmurtng 
fac tors trolivate for fun her research [5]. 

So. th is paper provides a co~aratrve study of rt"centlv 
proposed interleaving algorithms such as random, rn:e based 
and chaotic interleavers in IDMA cot:mlunicauon system 
Section 2 presents the IDMA system descnptroo. SectiOn 3 
defmr:s random, tree based and chaotic logtSilc nup interlea' er. 
Next the perfonnance analysis and comparisons an: nude 
arrong nbove said intcrleavers m section 4 t~nd sectiOn 5 
dis cusses the conclusions dm"n on the basis of BER 
perronnance analysis and computat ronal complexity. 

I. LOMA SYSTEM DESCRIPTIO ' 

In Pig I, the Interleave Division Multiple Access llDMA) 
system with K users rs considered. At the transmiuer. a n-
lenl! th input data sequence b,_ .. [b,1.b11 ... .. ..... .b,, ..... . b,.J of k'h 

user is spreaclcd and encoded into chrps ct = lc.1 ,c1 ~. c~ j. 
where j is the chip length and chips art tnterle:l\ ed "nh a 
s pecific interleaving pntlem based on chac tlc nulps to produce 
t rnnsnulted chip sequence .r. = lr11 ,xt: .............. r 41 j. For 
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An ow- 01se Amphfier with Mutually 

Coupled Load for Ultra-Wideband Application 

MJlll\h KUII\ 11 

I~ pi M I C'F 

(il l '"" ''""~ 
\lnlhunt, I 1)1 \ 

ll\llli~ h ~llll\11'(<1'!1 1 11 111!.111 

4,._.,_ 1 hh llll.f!C'I pn'~~nt ' n ~n•(n tlccl <'«llll~lm e llt lu y 
• rt cCCG) •••Ill'· 104dc'llolnd h110 nol •~ ""'III IOcr ( LN ), C'C :,fltl' u w oc IM"""' Uilnl! l'ui'M'n l n•n•e lcchnhllll'. i\ l~u ~ln u 
•tm~ h aho 1111td to optl mlu p4ll\f r tonsun•r,.lon by keepl n~t '"'*"""' l!fr-C'n tMdrnc,. Intrinsic l)nln, nntl OflCrtlllnt: 
~ell~· 1 0 opriml'r noist n~urc 11nt1 chill ure u 11 mu luull y 
('(lllpltd rran fonntr frrdhllcl. Is " 'ed In "hldt sourer Inductor 
.-4 ptr indlac:1or I t'Oupl t d 1\i th roullll Ill: coefficient k. T he 
fll"''"*d l.J\A is slmulatt d In 90-nm CMOS ll'O«U nnd 
--rfd ta.u i mum mltaar gain Is > IU dB, minimum NF <2.0 
& 11,-10 dB. mnlmum ••• liable power gain (GA) Is 11 .2 dB 
ud •uson-d .JdB frtqutnt') ran11r is J.5Gtlz to 8.9 GH1:. 

,.,....,..__ • i tlr btl11d l11put lfllllt'hing, low-nois.! umpliftt:r 
tL \ •1. •• jipw ( \ 'F). IMtdrlng nt!IH!or*, trun:iformt:r, coscutle 
t:Miflli _ _,, ~ (CCG). 

I. INTRODUCfi.ON 

._ front end wireless sensor network is alwoys required in 
w field ofhealthcarc:. agriculture, indus rrial circuit ami image 
~smg, which consume low power for high batlery backup, 
and proYide low noise figu re for high signal to noise 
!'100(~1 In wideband (3. 10Hz-10.6GHz). Low Noise 
~hfier (IJ\A) design become n challenging tt1sk due to 
rcduotian of CMOS Technology with the passes oftimc, which 
liDI the usable cireuit topology and degradation in the velocity 
>atumion and mobility ( 1)-(4), but fl is beneficiary in the 
drrecnon of low supply voltage and low power consun..,tion 
hc:oc:c ~ve in lhe banery backup. In the literururc survey, o 
lot ofhd known techniques are suggested for design of the 
wide band I.J'IIA such as a distnbutcd Ofl1'lifier topology as 
.,.. ill F'IJ.I (a}, in ,..,ich internal gate to source capucitoncc •=11.1 inductor at high frequency and 

Apan from this it also provide 
ao. of scages are connected in 
abc ndtiplication of individunl 

1 problem with large power 
due to a no. of transistor 

technique as shown fn 
~pecllan':e muching con be 

20mS because looking 

Jlaiven by R. = 1/g'" ond 

141 

Viuuy Kuultr ()cult., 

L>cfll ut 1.! I 
01.1\ liUIVIl"'tly 
Muthum INIJIA 

Violllyktunor dc;l•h<JIIugl.t .tc In 

illl~l pn rt 111' lllt:hn ltruc I~ thut 1nput 1rnpedan'e •• reu•ttve and 
lndclllllldcnt frum uthcr tlrcuttry pdrumetc:r ond frequency 

R, 14• r.. ~~-

':' (a) 

v ... 

~ { T-
1 

I 

I 9· ':' 

(d) 1~1 

Flg. l. Ditli., ·l'l\1 urchit~'tl UI'l' l11p\1IC1g)' USl\l Ill Wt\ll'b.lnd u"lA ta) 
Oistrihutl\1 Amplt f1LY (b) CG .unphti<Y t•·) N~'ISI: C~-ellJttOn td) 
St1urcc dllgcnl'flll ion (c) CG -CS $1ll1Cturc 

But th t~ h:chniquc s till sutler b) th..: l'roblcm of minimum 

Noise Figure \\h lch i~ given by ~ I + ;gJO I g.,.). \\hct-e y is 
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ABSTRACT—This paper proposes the single-bit cache 
memory architecture with its peripherals like write driver 
circuit, a precharge circuit, SRAM Cell and Charge-Transfer 
Sense Amplifier. Then, low power reduction techniques such 
as Forced –Stack Technique, Sleep-Stack Technique, Variable 
Body Biasing technique etc. is applied over SRAM 
cell.Furthermore, SRAM cell along with low power reduction 
technique i.e. with Forced Sleep results in 40% reduction in 
Power and 43% reduction in PDP. 
In a single-bit cache memory architecture, SRAM with Forced 
Sleep Technique and with Charge-transfer sense amplifier is 
designed which consumes 5% reduction in power, 42% 
reduction in Read Delay, 20% reduction in  Write Delay and 
7% reduction in PDP.

Keywords — SRAM (Static Random Access Memory), VBBT 
(Variable Body Biasing Technique), FCT( Forced Stack 
Technique), WDC (Write Driver Circuit), PCH (Pre-Charge 
Circuit), CTSA (Charge-Transfer Sense Amplifier), PDP ( Power 
Delay Product).

I. INTRODUCTION
Recently, a lot of focus has been paid in the design and 
implementation of high-speed “SRAM” because of its 
incredible requirement as a cache memory which plays an 
essential role in the processing of information and in modern 
portable devices like PDA and cellular phones [1]. The area of 
every device on a chip reduces but the density of the chip 
increases with scaled down in submicron technology. This 
way of scaling results in various challenges such as power 
dissipation and reliability [2]. Sense_Amplifier is one of the 
important circuits which used to read the stored information 
from the selected memory [3]. Its performance affects the time 
required to access the memory as well as power dissipation. 
Conventionally, sense_amplifiers circuit utilized in three 
configurations such as voltage, current and charge transfer.
The voltage mode sense_amplifier used in memories results in 
speed limitations because of high bit_line capacitances [4]. 
However, current mode sense_amplifiers sense the cell current 
directly and show a significant improvement in speed as 
compared to the conventional voltage mode sense_amplifier 
[5]. The charge-transfer sense_amplifier offers high 
performance and low power solutions. It also results in the
reduced bit_line swing which leads to lower bit_line energy 
compare to the conventional voltage mode sense_amplifier. In 
proposed work, we have carried out an implementation of 

single-bit “SRAM” cell architecture with current sense and 
charge transfer sense_amplifier to optimize delay and power 
dissipation using cadence virtuoso. The write driver circuit, a
pre-charge circuit, and “SRAM” are designed and 
implemented. Furthermore, all the sense_amplifiers are 
designed and implemented with equal width. 

II. LOW LEAKAGE POWER REDUCTION
TECHNIQUES

This section includes the basic operational methodology of
leakage power reduction techniques such as MTCMOS and 
footer stack which have been implemented in sense_amplifier 
circuits to perform the analysis of power dissipation and delay.

A. Sleep Transistor Technique
In this approach, a P_MOS is connected between VDD and 
“SRAM” cell and N_MOS is connected between “SRAM” 
Cell and GND [6]. In “active-mode”, the N_MOS and P_MOS  
(i.e. sleep-transistors) both are turned ‘ON’, because of this 
there is no change in operation as there is a path between 
VDD and GND. In “sleep mode” the N_MOS and P_MOS 
(i.e. sleep-transistors) are turned ‘OFF’ due to this there is 
shutting down of power supply to the “SRAM” cell creating 
virtual VDD and GND path. This approach is also known as 
“MTCMOS Technique or Power Gating Technique” [7].

B. Dual Sleep Technique
In this technique, there are two pairs having one P_MOS and 
one N_MOS which are connected in parallel to each other. As 
one pair is connected between VDD and “SRAM” cell series 
and another pair is connected between “SRAM” Cell and 
GND in series. In “active-mode”, the N_MOS and P_MOS 
(i.e. sleep-transistors) are turned ‘ON’, due to this there is no 
change in operation as there is a path between VDD and GND. 
In “sleep mode” the N_MOS and P_MOS (i.e. sleep-
transistors) are turned ‘OFF’ due to this there is shutting down 
of power supply to the “SRAM” cell creating virtual VDD and 
GND path [8]. 

C. Dual Stack Technique
The Dual Stack technique has two extra MOSFET’s parallel to 
sleep transistors. Due to these extra MOSFET’s, there is no 
change in state which is important for the operation of 
“SRAM” cell. Leakage Power reduces because retention 
transistors are stacked. Its operation is similar to the case of 
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ABSTRACT This paper presents the implementation of 

single-bit SRAM cell architecture along with its peripherals in

standard gpdk 90nm technology library using Cadence tool. 

Different sense_amplifiers such as current mode and charge 

transfer sense_amplifiers have been implemented along with 

the low power reduction techniques in single-bit SRAM cell 

architecture. We have mainly focused on read, write delay as 

well as average power. It has been observed that single-bit

SRAM cell architecture consists of charge transfer 

sense_amplifier results in a reduction of 30-35 % in average 

power dissipation as well as 1.5 % reduction in read delay and 

15% reduction in write delay as compared to single-bit SRAM 

cell architecture implemented with a current sense amplifier. 

Furthermore, the single bit SRAM cell architecture along with 

CMSA implemented with MTCMOS techniques results in 1-5

% reduction in average power dissipation. However, single bit 

SRAM cell architecture along with CTSA implemented with 

MTCMOS and footer stack techniques results in about 1% 

reduction in average power dissipation.

Keywords VMSA (voltage-mode sense_amplifier),

CMSA (current-mode sense_amplifier), CTSA (charge-

transfer sense_amplifier), SRAM(Static Random

Access Memory), PCH (Pre-charge Circuit), WDC (Write 

Driver Circuit).

I. INTRODUCTION

Recently, a lot of focus has been paid in the design and 

implementation of high-speed SRAM because of its 

incredible requirement as a cache memory which plays an 

essential role in the processing of information and in modern 

portable devices like PDA and cellular phones [1]. The area of 

every device on a chip reduces but the density of the chip 

increases with scaled down in submicron technology. This 

way of scaling results in various challenges such as power 

dissipation and reliability [2]. Sense_Amplifier is one of the 

important circuits which used to read the stored information 

from the selected memory [3]. Its performance affects the time 

required to access the memory as well as power dissipation. 

Conventionally, sense_amplifiers circuit utilized in three 

configurations such as voltage, current and charge transfer.

The voltage mode sense_amplifier used in memories results in 

speed limitations because of high bit_line capacitances [4]. 

However, current mode sense_amplifiers sense the cell current 

directly and show a significant improvement in speed as 

compared to the conventional voltage mode sense_amplifier 

[5]. The charge-transfer sense_amplifier offers high 

performance and low power solutions. It also results in the

reduced bit_line swing which leads to lower bit_line energy 

compare to the conventional voltage mode sense_amplifier. In 

proposed work, we have carried out an implementation of 

single-bit SRAM cell architecture with current sense and 

charge transfer sense_amplifier to optimize delay and power 

dissipation using cadence virtuoso. The memory array is 

generally large, like for stand-alone SRAMs, the array covers 

as much as 60-70% of the total area of a chip, and for high end 

embedded SRAMs it is about 50% [6]. 

The write driver circuit, a pre-charge circuit, and SRAM are 

designed and implemented. Furthermore, all the 

sense_amplifiers are designed and implemented with equal 

width [7].

II. LOW LEAKAGE POWER REDUCTION

TECHNIQUES

This section includes the basic operational methodology of 

leakage power reduction techniques such as MTCMOS and 

footer stack which have been implemented in sense_amplifier 

circuits to perform the analysis of power dissipation and delay.

A. MTCMOS

This method [8] can be realized either statically or 

dynamically. In a static mode, critical path devices are allotted

boosts its speed whereas the non-

critical path devices are allotted high

In dynamic 

approach, functional block connected to the virtual 
GND line, are allotted

-

mode/standby mode. In active mode, the sleep signal

high-speed performance of working 

block. But in standby-
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Abstract—This paper presents a high gain, high linearity 

and improved noise figure double balanced mixer at 3.432 

GHz RF frequency using 180 m CMOS technology. To 

improve the performance of the circuit, LC matched bulk 

driven technique with biasing transistors in sub threshold 

region is utilized in this paper. The simulation results shows 

the maximum gain of 8.748 dB at 3.432 GHz RF frequency, 

double sideband noise figure of 4.586 dB and (IIP3)of 14.65 

dBm. 

Keywords— Down-Conversionmixer, UWB, CMOS, Gilbert 

mixer. 

   I     INTRODUCTION 

Down conversion mixer assumes a vital part in wireless 

communication system. It up converts and down converts 

the input frequency. Up conversion mixer depends on the 

idea that output frequency is higher than the frequency at 

input and converse is followed by the down conversion 

mixer. The double balanced Gilbert cell mixer is preferred 

due to higher gain, good port-port isolation, high linearity 

and low even order distortion. Gilbert mixer consist of three 

stage switching stage (LO), trans-conductance stage (RF) 

and output stage. In this paper bulk driven technique [11] is 

used. LC Differential matching is used at both LO and RF 

stages to enhance the gain of the Gilbert cell mixer. 

The circuit design of proposed is mixer is given in segment 

II, Results and discussion are given in section III and 

conclusion is discussed in Section IV.  

   II    CIRCUIT DESIGN 

While designing a mixer, the core of the mixer is 

preferred as double balanced Gilbert cell mixer due to its 

advantages of high linearity, good isolation and reduced 

even order distortion, Gilbert mixer has three stages namely 

LO stage, RF stage and output stage as shown in Figure 1 

[12]. 

In Gilbert mixer, RF transistors are worked in 

saturation region and LO transistors are worked at quite 

recently above pinch off region [5]. 

 

Fig.1 Circuit of basic Gilbert cell mixer [12] 

       In basic Gilbert mixer as shown in figure 2 [11] six 

transistors are used and with this technique there is a need 

of only four transistors by applying RF signal directly to the 

bulk of LO transistors.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 2. Core of the bulk driven mixer [11] 
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Abstract— In present day electronic industry, the device size 

is day by day shrinking and memory is an integral part of 

present day battery operated and hand held electronic gadgets. 

So with the reduction in device size, memory is also scaled down 

and this increases the demand for low power devices. The utmost 

requirement is long battery for the devices capable of performing 

complex functions. Most of the devices use SRAM for cache 

memory and require low leakage in standby mode. This paper 

presents 6T SRAM designed using two fingers which shows 

reduction in leakage power. The simulations and layout are done 

on Cadence tool using UMC 55nm technology. It is shown that 

leakage current and delay can be improved by this technique. 

Keywords—CMOS, SRAM, sub-threshold leakage, fingering 

I.  INTRODUCTION  

Semiconductor industry is advancing at a great pace to 
meet the demand of users. There is need for portable devices 
that can perform large number of complex functions and have 
a long battery life. The devices also remain in standby mode 
for considerable amount of time. Memory is a major part of 
these electronic devices and hence leakage in memory is the 
critical issue that must be taken into account for their design. 
Device size is day by day shrinking so does the memory in the 
devices.  Now with the scaling in technology there is serious 
concern of leakage power. In most of the devices static 
random access memory (SRAM) is used for cache memory. 
Static (or leakage) power affects all kinds of Complementary 
Metal Oxide Semiconductor (CMOS) circuits but is 
particularly critical for Static Random Access Memories 
(SRAMs) since memories have been designed as performance 
being the primary figure of merit and also memories are 
accessed in small portions, there by leaving vast majority of 
memory cells not being accessed for large fraction of time. As 
reported in International Technical Roadmap for 
Semiconductors (ITRS), transistors devoted to memory 
structures in microprocessor based system contributes to 
significant percentage of the total area occupied by the circuit. 
Different techniques for leakage reduction in SRAM have 
been proposed at various levels of abstraction device, circuit, 

architecture and layout. At lower technologies stand by 
leakage is a major concern. With the scaling down in 
technology, in submicron regime leakage current becomes 
more significant and is comparable to dynamic power 
dissipation. The full chip leakage power dissipation based on 
ITRS is shown in Fig.1 [1,2]. For long devices, the non-
conducting current mainly originates from reverse bias 
between drain and source while for short channel devices, the 
supply voltage is scaled down to obtain low power   
dissipation as it is proportional to the square of the supply 
voltage. This leads to reduction in threshold voltage so as to 
meet the high speed operation but this straightaway leads to 
exponential increase in sub threshold leakage. 

 

 

 

 

 

 

 

 

 

Fig. 1 Full chip power dissipation based on ITRS[1] 

 
There are various leakage current components and sub-

threshold leakage is the most significant. Sub threshold 
leakage current is strongly dependent on threshold voltage of 
MOS transistor, as normally the device is designed with low 
threshold voltage transistors so that it can be operated on 
lower supply voltages without degradation in delay. But this 
results in high sub threshold leakage current. This paper uses 
fingering technique to achieve reduction in leakage power of 
CMOS 6T SRAM cell.  
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Abstract—Standalone system based on renewable energy 

ensure reliable energy supply in rural areas. Research in the field 

of renewable energy based on various renewable sources like 

solar, wind etc. are emerging solutions for uninterrupted power 

supply not only to grid connected loads demands but also to 

stand alone system specifically in rural areas. This paper discuss 

the hybrid renewable system for village electrification near 

Gwalior city of Madhya Pradesh, India. A small area model is 

simulated using a software Homerv2.68, and a comparative study 

is done to optimize the system, with affordable power cost per 

kWh. 

Keywords—PV, HOMER, hybrid Microgrid  

I. INTRODUCTION  

During recent years photovoltaic (PV) system and wind 
power are widely used as renewable power generation for 
dreaming a decontaminated green world. Modern world's 
enhanced commercial activities and rapid industrialization are 
increasing the peak demand of electricity in a significant way. 
Furthermore this increase in demand need to be compensated 
by increasing power generation, major part of power 
generation in India is dependent on the fossil fuels like Coal, 
diesel, Natural gas etc. However efficiency of the thermal 
power plants using fossil fuels are very low and thus a large 
percentage of the energy is wasted and harmful gases exhaust, 
this results in various environmental problems like climate 
change, melting of glaciers, global warming, rise of sea level 
and its associated consequences [1]. Fossil fuels are a finite and 
increases pollution in the environment, thus many countries are 
moving toward the renewable, green and alternative sources of 
energy. 

                 Power generation through renewable energy 
sources like PV, wind etc. are becoming more prevalent for 
domestic as well as commercial power supply by utilizing them 
in microgrid, nowadays increasing exponentially. The 
microgrid is a small interconnected system in which loads are 
connected to distributed generation and a self-governing 
control system to deliver electricity locally [2]. This idea 
support to make a new hybrid microgrid model which define 
the new microgrid operation [3]. It can react within fraction of 
seconds so as to meet the required power needs of the 
connected grid transmission lines and distribution networks, 
the microgrid meets the local demand of power, increases the 

reliability of power system and maintain the local voltage level 
to a permissible limit [4], by the use of abundant heat and wind 
power available in the environment to provide good efficiency, 
also reduces the voltage drop and provide stable power to the 
local users as to ensure uninterrupted power supply or the 
provision of the improvement in the system [5]. 

            Hybrid energy system is are one of the best so1ution 
for rural electrification wherever the grid connection does not 
achieve power demand. Economic aspects of the renewable 
technologies are the major parameters in deve1oping countries 
for power generation [6]. These types of challenges gave rise to 
use renewable sources for generating power. Stand-a1one 
system suffers with some constraints to feed the peak demand 
and uninterrupted power supply [7], thus hybrid system 
provides the viable solution. Hybrid microgrid holds the 
capability to save the fossil fuel and to reduce the 
environmental emission to a great extent. The developing 
technology of hybrid microgrid systems connected with 
renewable energy power sources represents a new phase 
towards distributed power generation. Hybrid microgrid 
systems are commonly used as a single phase system or three 
phase system for distribution of power in rural or remote areas 
[8]. A hybrid microgrid can function independently or in 
connection with lines of the main grid or public grid, also 
known as Grid connected [9]. The independent operation of 
microgrid is known as standalone system or off grid system. In 
standalone operating mode of microgrid is independent 
operating mode, a distributed generation is connected to the 
local loads and power demand is meet by the locally available 
sources of energy. The power generating units should share the 
whole active and reactive power demand in the microgrid, and 
they also have to maintain the stability of the microgrid.  

This paper organized as follows, in section II the 
environmental and climatic conditions of the case study area is 
discussed. Microgrid design and its classification is dealt with 
in section III. Simulation of the case study is done in section IV 
and conclusions are drawn in section V. 

II. CASE STUDY 

This paper attempt to deve1op a genera1 mode1 to find an 

optima1 hybrid microgrid system among different renewab1e 

energy combinations for a rura1 area near Gwalior city. A 

study of hybrid-system is done, using solar radiation 
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A 3.432 GHz Low-Power High-Gain
Down-Conversion Gilbert Cell Mixer
in 0.18 μm CMOS Technology
for UWB Application

Gaurav Bansal and Abhay Chaturvedi

Abstract This work presents low-power- and high-gain CMOS down-conversion
Gilbert cell mixer for ultrawide band application, designed in 0.18 μm CMOS
technology. Inductive source degeneration is used at the RF trans-conductance
stage of Gilbert cell mixer to increase its linearity. Differential LC matching is used
at RF and LO stage to increase the conversion gain of mixer. Output buffer is used
at the load to achieve 50 ohm impedance match to improve the return-loss of the
mixer. The proposed mixer shows low reflection coefficient up to −19 dB for entire
band ranges from 3.168 to 3.696 GHz frequency. The proposed mixer works at DC
supply of 1.5 V with low power consumption. Simulation results show that the
mixer achieves the conversion gain of 10.60 dB, 1 dB compression point
of −10.596, IIP3 is +0.056 dBm and matched RF (input) port impedance of 50.7
ohm.

Keywords Differential LC-matching network ⋅ Gilbert mixer ⋅ Down-conversion
mixer ⋅ CMOS

1 Introduction

Federal communication commission introduced the ultrawide band (UWB)
technology in the frequency range of 3.1–10.6 GHz. The UWB plan is shown in
Fig. 1.
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Abstract—A 8-bit Successive Approximation Register (SAR) 

Analog to Digital Converter (ADC) is designed using non 
redundant SAR structure and sequencer/code Register structure 
for low power operation. The designed ADC structures provide 
optimum results for all three circuit design challenges: speed, 
area and power. Among the two designed SAR ADCs, non-
redundant SAR structure ADC and sequence/code register SAR 
structure ADC is power efficient than SAR ADC designed for the 
same feature size. Design and simulation of various SAR ADCs 
has been done in 90 nm CMOS Technology. 

Keywords—SAR, DAC,  ADC, Comparator,Power dissipation. 

I.  INTRODUCTION  
Analog to digital converter can be realized in various 

ways, such as counter type ADC, Flash ADC, Dual slope 
ADC. Apart of these ADCs, only SAR ADC is the one widely 
used for précised and accurate, medium speed conversion of 
Analog signal. It uses a feedback scheme to approximate each 
analog sampled signal to digital equivalent value. It contains 
Sample and hold circuit, Digital to Analog Converter (DAC), 
SAR and a voltage comparator. The accuracy of ADC is 
mainly depends on the precision of DAC matching component 
and comparator’s ability to resolve small change difference 
between input and output of DAC. The speed of ADC is 
directly depends on settling time of both DAC and 
comparators. Speed of SAR ADC depends on the size of ADC 
i.e. number of bits required to represent the output. 

ADC is used in interfacing various analog systems to 
digital system in mixed signal Design environment. These 
SAR ADCs are used to generate accurate result in various 
Digital System processing systems where conversion time is 
not the major concern. 

During last few years various techniques have been 
introduced to support the reduction in supply voltage and 
power dissipation in signal processing systems. This is 
primarily important to increase battery life of the device and 
continued  scaling of feature size. For low voltage operation, 
there are three major challenges. First one comes from when 
we are going to deep submicron technology, the device feature 
size such as channel length, gate oxide thickness continued to 
scale down. The supply voltage has to be reduced [1] to ensure 
device reliability. Second issue is due to increasing the 
number of component on single chip. As per semiconductor 

physics, the Si chip dissipate a specific amount of power per 
unit area. Since the increasing density of component allows 
more function of electronics per unit area. To prevent over 
heating of chip, the power of the electronic circuit should be 
limited .The third problem is related to the battery powered 
system due to portability in order to have good functionality 
the supply voltage and supply power have to be reduced. 

Designing of low supply voltage ADC is a great challenge 
because the threshold voltage of MOSFET devices cannot 
reduce at the same rate as supply voltage. Therefore, at low 
voltage level there must be a trade-off between speed and 
power dissipation due to small available headroom. To 
compensate these problems different technique has been used 
to realize ADC’s such as Boot Strapped Technique [2], high 
Performance Driver [3]. In [4] a 8–bit 250MS/s SAR 
architecture with novel comparator has been reported. 

In this paper presents two different SAR ADC design with 
different SAR logic and DAC. These ADC’s are design for 
medium resolution and low power application such as data 
converters. The sub block of ADC discussed in section 2 and 
section 3 describes the circuits simulation and results are given 
in section 4. 

II. ARCHITECTURE OF SAR ADC 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Block Diagram of SAR ADC 
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Temperature- and Color-Based SDSS
Stellar Spectral Classification Using
Automated Scheme

Amit Goyal, Jayash Kumar Sharma, Darpan Anand
and Manish Gupta

Abstract Automated techniques minimize the complexity, saving time and efforts
in the object classification and their analysis. Sloan Digital Sky Survey (SDSS) is
one of the spectroscopic surveys releasing large data sets. Astronomers are looking
for some automated techniques so that they can analyze these massive data sets
which are now publicly available. We use Feed Forward Back Propagation (FFBP)
Neural Network for automatic classification. Classification of stars is performed on
the basis of two parameters that are temperature and color. 1500 SDSS spectra are
classified into 4 spectral types, and around 2359 SDSS spectra are classified into 7
spectral types ranging from A to K and O to M type stars by using color and
temperature, respectively.

Keywords Stellar spectra � Spectral type � Sloan digital sky survey (SDSS)
Neural network

1 Introduction

Tools of data mining have found applications in various fields like object classi-
fication, data compression, etc. They are now being used in star-galaxy classifi-
cation, stellar classification, etc. In astronomy, databases are getting larger day by
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AbsiracJ- E nergy is the key factor for thr gr owth o f wny 
na tio n; it is important to analyu the true potcntb l of energy. 
Worldwide sorietirs arc searc hing o ptions fo r & ~<Staiaabl< 

de•·rJopmenL Rtcc ntly solar e11crgy bas contributed a lot io the 
r enewable cntt1;)'; Sun light is available In a bundant amount ut 
maJ>iallum pllarcs on the glo~. Solar Pboto•·ulta ic Sys tems Hrc 
used lo ronvert suu ll::ht in to electricity, whicla a re sta tic 
gcucrutoa'S reqnire least maintenance. l tls estimated tha t 70'/. of 
the world t otal tneq~y cons umption can be provided frum 
n ne-.. ablc; hence r enewable ene rgy is a choice for susta inable 
devdopmeul 3nd etooomic growth. The performance o f 'olar 
Pboto•oltnlc Systems is site d ependent. mnnuf•cture i o~icnt• the 
effiCiency Of CODI't rsion in S'fC (1000W/m1, 25 °C, ,\,:\1. a 1.5) al 
thr bacl; s ide of tllt module. Altl1o ugh ma ny researchers ha,·c 
conrributcd in the flr<3 of pc.rformaoce irupro• cmcnt of solu PV 
Systtms since last three decades, bowt \'U yet i t is d ifficult to 
gcnornlize tbt performance cousidering d iO'ercnt pnnmetrrs li ke 
irradiancr, :rmbicnt temperature and ' lind velocity. Gcncrt~lly 
natunrl wind speed riTect is omitted, which lends tu signilicnnt 
a mount of u ri:rgy ot:glectrd at windy locations. Earlier solar I'V 
S) Stellls 11ere of small ratin~s but now d ays: these system s a rc 
installed io l:arge ratings. T hu true po tential is not C>limnted by 
project plonners benee o ··er es timallou of system sm and long 
payback period is obscn •cd. 

ln prr.cn t " ork it is tr ied to analyze el.perhn cntnlly that up 
to what exten t, wiud , ·eJority can rtducc the lherrual losses. 
During experiment i t Is observed th~t for avrrsge good wind 
s peed 2-l ru/• eve n ~t low irradlancc. Sola r PV systems could be 
as efficient ns tlta t in ST C because t emperatur·e los>es can be 
brought down below 5% by na tural wind cooli ng. 

Kty~·ords- Sol11r module; wi11d ''ooling; Tltermaf fossu; 
Mnterial, e!Ji ckncy; 

l. [NTR.ODUCilON 

Indian government has set the target to achieve 175 GW 
from renewable energy sources by 2022, out of1,hich 100 GW 
must be produced hy solar enl!rgy as shown in Fig. I. Solar 
energy can be converted in to electrical energy by solar PV 
genera lor or solar thennal power plant.. Rooftop power planl is 
based on solar PV teclmology (1}. To genl!rutc the large 
amount of power, a number ofmoduh:s are connected in scri~ 
Wtd paralleL Solar cell is the basic unit of modules; these cells 
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are made of semiconductor materials. TI1e performance of solnr 
cell is mainly afl:ectcd by irradiance and ambient temperature; 
since power temperature coefficient of solar cell is n~g.ative 
hence its output power drops with increa:~e in temperature. 
Various types of module.~ are available having diflen:nt power 
temperature coefficient as shown in tab!<: I (2], [3) and [4 ]. 

Fi::. I Renew:rblc Energy Targets by 2022. 

TABLE I. DIFl'l!RD.'TTVPES OF MODUU TEOO<OLOGY, EHlCIENCY 
A.>.'D l'OWER TF.MPER.~ nJRE COEl'flCIEI\'T 

s. l\lodule Technology t: flickncy Power tcmpcr.uure 
uo. eoerricico_t(ll) 
I Mono Crvst:ll lane srlicon ! SA~~ (- 0 48 %/'C) 
] P-<:rystlllline sil icon 14.1 ,.. (· 0.4HO/'C) 
J A salicou 6% o.t9,>t 'C 
4 Thin Fum 10.7~. 0.2S'o/ OC 

Efficiency improvement is always a concern for 
researchers, since power drops with increase in temperatura! 
hence temperature dependant electrical efficiency is given b) 
D. L. Evance [5]. C-silicon and M- silicon arc two most mature 
technologies having ma.xiwum cfiiciency amoug all nvailnblc 
technology but they suffer from po1,er drop at higher 
temperature due to high power tcmperalure coefficient. Other 
less power temperature coefficient technology for 
manufacruring the solar cell are available bul on the cosl of low 
cfiiciency [6). Although the performance of solar cell is 
primarily uffC(..'ted by the material used, p.:rformance ratio 
uecrea5e with latitude because of temp~;rature. but highc.:r 
altitude r..:gions have bener performance [7]. The operating 
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Abslract-Ue.newabl~ energy sources and technologies are 
lncreaslugly gQining popularity in deYeloping cow1lries as their 
increasing energy demand can be met by the une.xplored pountial 
of renewable energy. With help of decentralized system U•e 
power ~~u be directly used at local load centers which will 
ease centralized grid. The Impedance Source Invertc•· {ZSI) 
hus many unique advouluges as compnrcd to normal Vollnge 
Source ln••crtcr (VSI) and is suitable for botl1 centralized and 
decentralized applications. This paper elaborates the disful­
guishing fcutw-e of ZSI which makes it suitable Cor isolated 
and grid integrated applications for a source whose nature is 
highly intermittent. Operating principle, ste:~dy state analysis, 
different canier modulation techniques to control shoot-thmugb 
(ST) stales arc described. ZSI is able to maintain the consl:lut 
load bus voltage when connected to a highly intermittent PV 
panel with help of sutt:ible control tcclwique. lls supe1iority 
In decentralized photovolloic (PV) application is verified with 
help of l\iATLABJSimulin.k envirotw1ent. An insight of inter­
depcudcncy of semiconductor device voltage stress, IJOo>t.iug 
ractor (B) and modulation index (M) for sinusoidal pulsewldh 
•.nodulation (SVPWM) control techniques is also presented. 

IndeJ· Terms-Renewable energy, Decentralized generation, 
Impedance Source Inve11er (ZSJ), Shoot-through (ST), SVP\Vl\l 

l. iNTRODUCTION 

In n~ent years the energy demand in developing and 
developed cow1tries had increased at a rapid pace. As the 
rote of electricity consumption at user end is growing faster 
rhan the g:rowrh of the energy generation hence there is 
o need of more generation for whole of the world. US 
energy information administration (ElA) has projected a 48% 
increase in world energy consumption from 201 2 to 2040 1nd 
major increment is shared by developing nations as major 
challenges for them will be, energy access to all, increasing 
population and increasing energy demand, rapid urbanization 
[1]. ln OECD (Organization for economic cooperation and 
development) nations, where infras011crure ate more mature 
and population growth is relatively slow or dccliniog, electric 
power generation will increase by an average of 1.2% per 
year from 2012-2040, where this number is 2.5% per year 
for non-OECD nations [!]. Contribution of renewable energy 
in total electricity generation is eagedy welcomed by all 
nations, renewable generation facilities are growing at fastest 
rate due to increased global public awareness, dependency on 
fossil fuel (iflcreasing cost), combined heat and power (CHP) 
operation. protocols for reduced carbon emiss ion, government 

978-1-5386-3138-6/17/SJl.OO 0 2017 1EEE 52 

policies and incentives. 

Some of the promising re newable energy resollrces are 
wind, photovoltaic (PV), micro hydro, bioma~. geothermal, 
ocean waves and tides. Global installed capacity for solar 
powered electricity has seen an exponential rise reaching 
around 227GW (at the end of year 2015), wh.ich is 1% of 
total global elc.:ctricily generation [1], [2) . Due to a common 
consensus on increase of renewable power generation in 
total energy production by each nation and an aggre.~sive 

central/state policy to full fill the annual targets had favored 
renewable energy market as a result there is a dec! ine of 80% 
in price of solar PV module since 2007 (from uS$4/Watt 
in 2007 to US$ 1.8/Walt in 201 5) [2j, as a recent example 
in 2017 Solar power tariffs in India have p lunged to a new 
low of Rs 2.44 per unit for a .500 MW solar park at Bhadla, 
Rajasthan. Some of the PV technological barriers which 
c:tn be improved in future an~ low capital investment, high 
conversion efficiency, long module life (> 35 years) and low 
degradation ( < 0.3% per year). 

ln past two decades extensive research has been taken 
place iu rcucwal>le energy worldwide, iucluding feasibility 
report, site selection, policy making and suitable technology 
selection [3]-[5], as a result PV ru1d wind technologies 
are penetrating markel at a much faster rate. But due to 
intcnnittent nature of solar it can be used in coordination 
with other rcncwllblc source~ ur conventional source.> forming 
a microgtid. The hybrid system can be grid connected or 
can act in standalone, in both cases a decentralized power 
distribution is possible. Characteristics of a decentralized 
power distribution is generation near load center. as cost 
of delivering elccrricity to remote areas can be minimized 
using distributed generation and also grid extension is not 
a cost effective solution. Decentralized systems operates at 
low power scale (few kWh), globally lherl! is an increase in 
percentage share of such systems in past decade [6). The 
performance of a decentralized generation will be entirely 
based upon the geographical location, n:trure of load , size 
of population, integration schemes, extent and objective of 
coordinated control [3)-[7]. 

ln a decentralizect PV system inverter is an integral part, the 
tr.u.Jitional inverter:; are mainly vol!ugc sow-ce inverters (VSI) 
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Abstract-Electric vchiclt provides better performance in 
romp:trison or an IntcriUII Combustion engine b~ ed v•biele. 
Connnt:ionally, application of FC is as primary source of cncrg) 
in electric •·ehicle as it provides better efficient and pollution free 
source of energy, uo!ortuuatcly FC bas slow dynamics response. 
As FC continues supplies power to load so control technique for 
FC system is requtrcd. For boostiug output vol1age of FC a power 
convener should be designed to meet sowe requirements such as 
regul:llcd DC bus voltage and asymptotic stability of system. 
Switching frequency of conventional boost converter is limited 
which results reduction io \'Oltage profile of de bus, so for 
eliwiuating problem of switching frequency components of two 
boost converters !lrt eottll>i ntd usiug a siugJ, swltcb, new 
connrtcr is termed as quadratic boost con•·cncr. Tl1is 'fill 
impro-. switching fretjuency and output voltage of boost 
converter. This paper presents control technique for boosriug 
output voltage of 1-'C usiug a quadratic boo t com·erter and for 
cootrolliu;: DC bus voltage under load v~riation condition sliding 
mode controller is used. 

Keywortls-f uel cell; quudralic boost COII verter; pi com roller; 
slitl i ll[f mode com roller; routl•-hurwit~ method. 

I. INTRODUCTION 

Electric vehicle is a vehicle that uses electrical energy lor 
rotation of propulsion system. As it uses electrical energy 
resulting in pollution free energy for automobile indU!o'try. 
Internal combustion engine uses pt:trol, diesel for its 
propulsion system which produces air pollution a~ well as high 
emission resulting in global warming. 

Electric vehicle uses battery, ultrll-capacitor, Fuel cell (FC) 
as energy source for propulsion system. FC is unable to 
respond alonl! in sudden change in load that is why an ultra­
capacitor is used for propulsion system during rransieru 
condition. Ultra-capacitor also charge during regenerative 
braking. As rC is conventionally used as primary energy 
source tbr hybrid electric vehicle so it is necessary to handle 
FC management for electric vehicl~;~ [l]-[3]. 

FC is a pollution free source of electrical energy as it 
never produces any dangerous gases. Normally application of 
FC in electric vehicle as primary source, which can supply 
uninterrupted power to propulsion system. FC will 
continuously provide energy on change in demand 
continuously until the fuel and oxidants are pro\•ided [4]. 

978-1-5090-3978-4117/$3 1.00 ~2017 IEEE 142 

Fll:\lre I . Block diaeran1 of FC based hybrid electric ' "hide. 

Some different types of FC are already in market like 
Alkaline Electrolyte FC, Molten Carbonate FC Direc-t 
methanol FC, Phosphoric Acid FC, solid oxide FC and Proton 
Exchange Membrane FC (P£MFC). Out of all these FC 
PEMFC is most suitable and effectivt: FC for conversion of 
energy in electric vehicle. PEMFC's has higher efficiency, 
low operating temperature (50"-100•) and it never produces 
any dnngerous gns so it is ClXl-friendly nature. PEMFC can't 
offer fast response due to slow electrodynamics and chemical 
reaction in it, therefore it cannot reply to 1mforeseen 
modification in load [4]-[6]. Another disadvamage is 
Starvation development. Lack of Fuel or oxygen cell can 
cause voltage drop during unfor-:scen energy demand.(7]-[9]. 

As FC is primary energy source; so it provides regular 
power to propulsion system that is why it is necessary to 
regulate the output voltage of FC. As voltage profile of FC is 
less, a quadratic boost converter interfuce the FC and de bus. 
A control technique is designed for quadratic boost converter 
to maintain de bus voltage in proportion to load change. nus 
paper presents a quadratic boost converter for boosting the 
1 oltagc profile in load change condition and for controlling 
\'Oitage profile of de bus a sliding mode controller is used. 

Tt ELECTRIC POWER MANAGEMENT SYSTE.'\.1 

The hybrid electric vehicle consists of FC having efficient 
and less emission of dangerous gasses comparatively to 
diiTt:rent supply of oil energy. Generally hydrogen and air are 
used as fuel for FC; it will help to decrease the utilization of 
typical (non-renewal>le) source of energy. A quadratic boost 
converter is interfaced in FC and de bus. Input control 
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Abstr11ct- The main a im of a power engineer is to 
develop a highly relia ble power supply system. Tbe goal of 
a Dynamic Economk Lo:td Dispatch (DELD) problem is to 
establish a geucrartog schedule of power generating units 
corresponding to the most econoroic:~l point of operation 
keeping the cbauge in dnily load patterns into 
considHalious over a given time horizon. This also 
artempls ro lower the operating cost a nd tlte fuel 
consumption. This resear(:b work makes a contribution in 
finding an optimal solution of DELD problem by using the 
proposed solution technique, based oo !'article Swann 
Optimization (PSO) technique. PSO is u sed to find the 
optimum generation schedule for all the power generating 
units to supply power to the load at the minimum possible 
t·unning cost and the fuel consumption, at the snrue time 
satisfying all the system constraints like: Valve point effect, 
lbmp rate limits and tr.msmission losses. Th simulaHon is 
c:trried out ou a system of 5 gener lll ing units over the time 
horizon of24 Hout·s with tbe proposed PSO and the results 
are compared with the results obtained fr om o ther 
methodologies such as Simulated AnneaJiug (SA), 
Differential Evolutionary (DE) and Heuristic Algorltbm 
(HS). 

l11dcx Terms - Dyna~ic load disp:ltcb; Daily load pallcros; 
Particle suurm optimi2.lltion; Rant(l nte limits; T ransmisYiun 
losses; V:tlrc point effect 

I. INTRODUCTION 

The main objective of any power engineer is to design a 
reliable, optimum and efficient power generatiou system at 
minimum possible cost of product and services. Therefore it is 
necessary to establish an economical and reliable power 
generation plan. In coming future the need of energy will 
definitely rise causing more complex interconnections of the 
electric networks worldwide, therefore it is necessary to lower 
the running cost of electrical power generation systems to 
meet the continuously soaring prices of energy. Small savings 
in the system operational costs reflects a substantial reduc tion 
in the overall cost and a large saving in the fuel consumption. 
So to meet the highly dynamic power demand, Constraints of 
supply systems becomes a challenging task for the power 
engineers. Ther.,fore it becomes a challenging job to 
contiouously monitor the power plant operation. We put all 
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efforts to make sure to feed at least the committed units to the 
load while keeping fuel cost at minimums per the uncertainties 
in load demand forecast in all rhe different time intervals in a 
feas ible and acceptable manner (4, 5]. 

Dynamic Economic Load Dispatch is another optimization 
problem in the power system operation. The main objective of 
DELD problem is to find out the optimal solution for the most 
economic operating point of U1e generation schedule for a 
given frame of time. T he goal is to supply power at minim um 
possible running cost thus the problem in band is a dynamic 
problem of optimization with the constraints like ramp ntte 
limit and valve point effects [1]. The static approach of 
Economically dispatch of power considers that the amount of 
power supplied by the Online set of gent:rating units to be 
fixed for a given horizon of time and simultaneously tries to 
reduce the cost incurred in supply o f electric power under the 
constraints applied over the s tatic power generating units. The 
thermal gradient inside the turbine is also a constraint that has 
to be kept within the safe limits so lttat any possible damage to 
the generating units or the boilers can be avoided. This 
consu11int is technically te rmed as a ramp rate limit. it is a 
mechanical constraint that expresses incremental or decrcmelll 
rate of the output power during fluctuation in the power 
demand. This ramp rate limit constraint discerns a Dynamic 
ELD problem from a Static ELD problem moroover; because 
of this constraint the DELD problem is not applicable to a 
single value of load but it is the most precise methodology to 
find a solution of ELD problem. 

In general, 10 solve a DELD problem, tbe Iota! dispatch 
time is sub divided in small time intervals and then solved as 
per the static ELD problem for each individual intervnl 
assimilating the ramp rate limit constraint. Earlier, 
conventional approaches such as lambda iterative method [6], 
gradient projection method [7), linear [8) and dynamic 
programming (9] methods were used for solving the DELD 
problem. In these methods, computational t ime increases with 
the increase of dimension of the probh::m. In order to get the 
qualitative so lution, Gradient type Hopfield neural network 
[I 0 J was used to solve DELD problem. The Hopfield network 
have a problem that it takes a long computational time and 
energy to find optimal solutioo if the function is not a suitable 
sigmoid function [11). Stochastic search optimization 
techniques such as genetic algorithm (GA) (12], evolutionary 
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1\bstrJrl-- lu lhis paper a worl• is done on the nrw topology of 
con' rrter thai c.1o con-rrt coocurreolly into DC :111d AC out pub 
from :t oolitAry de inpur i n a single stage. Tbis topology uo br 
achie\ rd by using VSI brid~t nrtwork in place of conrrollcd single 
switch of ~tep-up convener. This paper investigates !he nse of 
dogie •rq ... up (boost) stage architecture to supply byb1id loads. 
This new hybrid com·erter topolocy needed less switches in respect 
of convcntion:tt metltod. The sug~;es tcd topology will also improve 
the reliability, which is au outcome of its inberent propcrry of 
>hoot lltrouj:b ut the VSI singe. Tbe strategy of controlled P\V)! i> 
being :tll!l)zed and modifitd in nccord:tnct to ncbit\'t the desired 
dut) C)Ctr ru rxaminc the btha\·tor of BOHC 1opoto~. Tbr 
toirgrauoo of .utnr tMlncJ uud fuel cell stack as !I de input suur('C 
has been pr<pHred in Mutlub/Simulink :utd its execution is done 10 
aul1tentic:tt< tbc working or BOJ-JC topology. The comparison or 
' 'Rrious Simuliuk models bns been performed for dirrcr·enr duly 
C)clt to 5tudy thr uutpur nature of diiTcrent types of loads. 

1\eywords- boost drricved hybrid convcrle~ (liD II C); voltage 
sour c ionrter (YSI); pulst widlh modulation (PWi\1). 

I. IN'ffiOOIJCTION 

Over tht: last two decades, there arc lois of new renewable 
energy technologks have b<...:n introduced and lxing utili"..ed in 
rural as well as in urban areas. Amongst the severo!, some of 
the renewable energy systems and devices arc commercial!~ 
available in the markets. A plunned series of future events on 
the ren~wable and sustainable energy holds the entire gamut of 
up~:oming tedmoh:,gies, with the enhanced versions of solar 
Utcnnal wtd solar photovolmic system. hydrogen <!nergy, fuel 
cell po,.ered system, electric vehicles systems etc. [8). With the 
inCJ'I:a.SC in demand for the electrical energy due to 
technological developments and incrcas~.: in population, 
<lcca) ing ol fossil-fuel and environmental conc<rns such as 
w·ban air pollution. global climate ..:bange ar..: boosring up 
rapidly. 

Modern adnmcements being done in the field of hydrogen 
po\\ ered 3pplications unveil the hydrogen as a requisite .:n~rgy 
cnrri<r for the hydrogen economy. As th~ hydrogen .economy is 
being boost up in the ful\1n:, the forthcoming energy models 
might consist of renewable energy sow-ccs which will be 
utilized to generate hydrogen, and .:ncrgy requirement might b.: 
satisfied using renewnble energy sources and fuel cell systems 
in hybrid topologies. 

In current scenario, for proli:ssionals like technicians. 
engineers and scientists, the photovoltaic technology presents 
an exciting and bright future [II]. The concept ofnano or micro 

978- 1-5090-3978-4117/$3 1.00 0 20 t7 IEEE 388 

grids is increasingly incorporated and implementc:d in 
modernized smart power systems. The foregoing systems have 
various typ.:s ofloads i.e .. DC and AC loads. which arc capable 

I DCSOURCE 

I -,.-1--EJ .----'----, 

ciJ 
(a) 

~ 
HYBRID 

CONVERTER 

(b) 

Figur~ I. Block ili~tlt RttlrtStnlabon: (a) Convennonal Converter lopolul:Y 
(b) New BDHC lopology to drive DC 3Ud AC to.'lds e.>ncurreotty. 

of being imcrtaced with different conventional or non­
comemional energy sources L I]. This interfacing is achieved by 
using the power et.::ctronic t'Onvcrters. With this in mind, to 
drive de and ac loods concurrently from a single de input in n 
single step, a new topology of BHDC can be implemented [I]. 
The schematic diagram of a hybrid sy~lt:rn is shown in Figure 
l(b). where there is only a solitary de source (Vdcitt) which 
supplies both DC (Vctcoue) and AC (Vucouc) loads. The input de 
supply cau be 3 battery, solar panel, fuel cell stack etc. The 
schematic shown in Figure l(a) utili?..cs s.:pafllle conv~rters in 
every conversion stage (i.e. DC-DC com·crsion and DC-AC 
conversion) on the other h.-md Figure l(h) shows the utilization 
of single comersion step to e..xecute each conversions. The 
aforememion.:d topology is known as hybrid com·erter having 
improved rel iability due to its inherent property of shout 
through at the VSI stage. The aforesaid topology has high 
density tor pow<!r processing as compared to the 1\' o con' crsion 
stage com·erters. All these improvements in new hybrid 
topology make it n compact syslem to drive DC and AC systems 
concurrently. 

II. Rnn(" 

A. Modification of Conventional C'ircuil 

Conventional Step-up (Boost) Converter is modilied b) 
changing the contrOlled single switch with a Conventional VSI 
network [2]. TI1is topology is helpful to improve the realization 
of renewable cn..:rgy system in rustic areas W1d built it as a 
compatible system to sync with various input sources. 
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l lb.ftrtlc/--ConYcntional automobiles uses petroleu m product 
) 8 rud for its propulsion system. Tbis petroleu m product ~rt 
going ro be fin ished within uext fc"' dccalles, :as well a s emirs 
greenhouse g!lSts a nd air pollutant "bicu :tre responsible for 
global -..arming. Efficiency or pnroleum based 2U tomubile• is 
also low. Tbc issues or the cooventlonft l automobiles can be 
oveo-cOmc by replacing it with electric vehicle. An electr ic vehicle 
u;cs fuel ctll as primory source of en ergy. For this applicution 
tbeo·e is requircmelll of high JXJ"er de-tic boost converter, which 
step-up load voltag e ~s per as vehicle requirement$. Switching 
frequency of cooYcnllonal boost eoo1Ut<:r u li mited which resui!S 
•·educrion in 1 oltnge profile of de bus, so for ellmi.uatiog problem 
of switching frcqu(nry components or two boost com·erters are 
combined using a single switch, known :u quadratic boost 
con1 crrcr. Thi~ 1'"1'"' it~o·oduccs ~ i liding mode comroller bascll 
quadr3tic de-de boost convcrt~r for fuel cdl system. The slablllty 
of the profJO•rd controller is determine by Routh-llum·irx a nd 
robust loop shoping criteria which decides the range of K,.11nd K. 
iu which the clnsc loop system a lwoys operate in st2ble region. 
The tc.tio: of the dtsigned cont roller verified by simulniog 
n~bole system in M TI..AB/Siwulink 201311. 

Ji.~y,tmfs-fuel cell; q11adrntlc boos/ co11v~rter; pi COil troller; 
.flidutg mod~ CJJnfroller; routlt-lmrwit• merllotf. 

I. l.I\'1RODUCTION 

lnremal combustion engine uses petroleum product like 
petrol and diesel for its rotation system which produces 
greenhouse gasses as well as high emission resulting in global 
wnm1ing. Electric vehicle is a >'Chicle that uses electrical 
energy lor rot.alion system. Use of electrical energy makes 
automobile industry pollution free. 

Electric ~ellicle uses energy source such as battery, ultra­
capacitor, F.ucl ecll (FC) for propulsion system. FC is unable 
to ..,,,,·pond alone in sudden change in load that is why nn ultro· 
capacitor is n:quircd for propulsion system during transient 
condition. Uhra-capacilor also charges during regenerati\ c 
braking of motor. As FC is conventionally used as primary 
source of energy for hybrid electric vehicle so it is required to 
bandle FC m:mag<!ment for electric vehicl.: [I ]-(3]. 

FC is a pollution free source of deetrical energy as it 
never produces any harmful gases. Normal! y application of 
FC in electric vehicle as primnry source, which can supply 
uninterrupted power to propulsion system. FC will 
continuously provide energy on change in demand 
continuously until the fuel and oxidants are pro' id~d [•I J. 

978-l-53!!6-3138-6/17/S31.00 C20171EEE 177 

Fig. 1. Block d1a~mm of H.: b:lscd hybrid electnc vehicle. 

Some different types of FC are already in market like 
Alk:llinc Electrolyte FC (liliFC), Molten Carbonate FC 
(MCFC) Direct: methanol FC (DMFC), Phosphoric Acid FC 
(PAFC), solid oxide FC (SOFC) and Proton Ell.change 
Membmne FC (PEMFC). Out of all these fuel cell PEI\1FC is 
best and effective FC for conversion of energ.) in electric 
vehicl~. PEMFC"s bas beller efficiency, low opc:rating 
temperJture (50"-100°) and it never produces any dangerous 
gasses so it is coo-friendly in nature. PEMTC never otTer fast 
response due to slow electrodynamics and chemical reaction 
in it, therefore it cannot reply to unforeseen modit1cation in 
load (4}-[6}. Another dhmdvantage is Starvation development. 
Lack or Fuel or oxygen cell can cause vollage drop during 
unforeseen energy demand. L 7 j-[9]. 

As fuel cell is primary energy source; so it have to provide 
regular power 10 propulsion system that is why it is necessary 
to regulate the output volmg.c of FC. As >'Oltage profile of FC 
is lO\\, a qu:Jdratic boost converter is interfaced with the FC 
and de bus. A control technique is designed for quadratic 
boost convener to maintain or regulate de bus voltage in 
propo11ion to load chang.:. TI!is paper inuoduccs a sliding 
mode controller based a quadratic boost converter "hicb 
mainUlin constant voltage at de bus during 1ransic:nl condition 
or during load variation. The stability of tl1e closed loop 
system analyzed with the help of Routh-Hunvitz criterion. The 
typical block diagram of hybrid electric \ Chicle is shown in 
fig. l. 
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Ab.stmct- Elertric vehicle ( EV) is replacing conventional internal 
combustion engine based vehicle. as EV never produces 
greenhouse gasses a ncl air pollutant. Electr ic \'Chicle is a lso 
kno" n as green ' 'c hicle. Electric vehicle uses fur l cell as pri mary 
source of energy, whose transient res ponse is very slow. Fuel rcll 
based E\' needed a step-up high power de-de choppe r or 
converter fo r adjustment of de bus or load volt:tge. load current, 
and load po\\er to meet vehicle requirements. M ain problem for 
designing a step-up converter or chopper fo r high power ra ting 
application is to deal with high cur rent ratings at the input side 
of ronnrter and higb voltage rating · ot the uulput side of 
romerttr. lnterlca, ed boost converter (IBC) can dea l with higb 
po\Hr ratings application such u H EV. T his paper pre ents 
control technique for boosting output voltHge of FC using an 
interlcaHd boost converter a nd for cont rolling 0 bus voltage 
under load variation condition sliding mode controller is used. 

1\cywortls- fuel ~ell; interlem·ed boost com •erter; pi ctmtro/ler 
; slltllug mode controller;. 

I. INTRODUCTION 

Electric vehicle uses electrical energy for rotation of 
propulsion system, resulting in pollution tree energy tor 
automobile industry. Internal combustion engine uses petrol. 
die~cl for its propulsion system which produces air pollution 
a!> \\CII as high emission resulting in global worming. 

Electric vehicle uses battery, ultra-capacitor, Fuel cell (FC) 
as energ} source lor propulsion system. Fuel cell attracts 
automobile industrie~ to use FC as primary source or energy in 
I: V. Jue to high en erg} storage and green source of electrical 
cn..:rgy. FC is not able to respond alone in sudden change in 
load that is why an ultra-capacitor is used tor propulsion 
system during dynamic condition. Ultra-capacitor also charge 
during regenerative braking [1]-f3]. 

Nom1ally voltage profile of FC is very low and motor for 
"hkh I·C will sup pi) energy operates at high voltage level, so 
1hat a st.:p-up power chopper is required lor hoost ing the 
\Oit.lge profi le of FC. For this type of appl ication it is 
challenging task to maintain high cOiciency with the usc of 
con,enlional step up converter 14]-[8). 

When input voltage is low then input current will be high. 
Operation at less or small duty cycle increase the size of 
inductor and output capacitor (I I), and also increase losses, 
resulting less etlicient converter. 

()78- 1-5090-3978-4117/$3 1.00 102017 IEEE 5 16 

So for high power applicalion such as EV a high power 
convener is required for boosting up voltage profile of FC, 
which can deal with high current and high voltage at the input 
and ourput respectively rsJ. Most efficienl way to tackle this 
problem is interleaving of conventional boost converter. 

When two conventional boost converters are conm:cted in 
parallel this arrangement of convemional boost converter is 
known as interleaved boost converter (IBC) [23]. Parallel 
connection of boost converter will share high input current. 
interleaving is most suitable process fo r high power 
application such as EV. And an interleaved boost converter is 
most suitable convener for boosting voltage profile of fuel cell 
inEV. 

~l(0 
'-------{(~ 

Figure I. Block diagram offC based hybrid electric vehicle. 

For controlling output voltage of IBC a controller is 
required [6]. The nature of step-up chopper i non-linear time· 
'arying: So that it is necessary to fulfill the above property of 
the system by designing controller [I , 2. S- 1 OJ. 

As FC is primary energy source: so it provides regular 
power to propulsion system that is why it is required to 
regulate the output voltage of FC. /\s voltage prof11e of FC is 
less lherefore for F.V application a high power converter is 
required, an interleaved boost converter (IBC) is used to 
regulate de bus voltage. 1\ controller is also required lor 
maintaining output voltage in proportion to load change. This 
paper presents an interleaved boost convener lor boosting the 
voltage profile in load change condition and for controlling 
voltage profile of de bus a sliding mode controller is used. 

AuU10fized licensed u:.ulimlted to: GLA University. Downloaded on December 04.2021 at 07:48:07 UTC from IEEE Xplore. ResltiCtions apply. 
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Abstract- Electric vehicles are widely used for pollution free 
transportation but it has been observed that distance travelled 
by bat tery operated electric vehicle is very less as compared with 
the other fuel powered engine and poor regenerative energy 
recapturing from the vehicle's kinetic energy. There are so many 
types of losses in power converter which increase consumption of 
batlery energy. For increment of distance tra\•clled by electric 
vehicles and increment of recapturing of regenerative energy we 
have to improve J>erforrnance of all component used in electric 
vehicle like electric motor, power converter and energy storage 
system like battery or ultra-capacitor. This paper pre ents 
comparntl\'e study or all components used in an electric vehicle. 
This paper also concluded that which drin or converter is 
suitable for clcdric vehicle is being propo ed. Best coordination 
of all COiliJlonents can lead to optimize power consumption in 
electric vehicle. Energy dissipated in power train during the 
operation of conversion from electrical energy to mechanical 
energy and vice-versa should be minimize, it cans be achieved 
only by using u converter whose efficiency is high like interleaved 
boost comerter. There nrc varions methods of modifying power 
conHrter to ~et more efficiency and increased pon cr rating is 
esplained, like u ing multi modcl method of boo t converter. 

Keywords--component used in electric vehicle. llthium-io11 
battery, buck-boost converter, illlerleaved boost converter. 

I. INTRODUCTION 

Conventionally we are using IC engine for rotating wheel of 
vehicle but it has a disadvantage of pollution over other type 
of '"hide and an another problem with IC engine is its fuel 
which is being linished in next few decades so that scientist 
an: rrying to make an efficient vehicle which can replace 
com entional vehicle. Everybody wanL~ ro move on a vehicle 
which can reduce pollution, availability of that source of 
energ_y in \vorld for future usc and cost of the vehicle should 
be low with best performance. Electric vehicle is most suitable 
for current cenario as efficiency of motor is about 90%. 
etlicicncy or battery is approximate 75%, and e!Ticiency of 
power converter is also about 90%. So overall ef1icicncy of 
electric vehicle is about 75%, which is very high in 
comparison of IC engine vehicle whose e fficiency is about 5-
10% [1]. Research work on electric vehicle which can be 

Om Prakash Jaga 
Department o r Electrical Engineering 

GLA University, Mathura, India 
Omprakash.jaga@gla.ac.in 

termed as green vehicle is under process as it is ceo-friendly in 
nature. The electrical energy can easi ly generate and store 
with the help of different methods with less operating cost. 
Electric vehicle is well knows as future vehicle of world. 
Power JX:rlormance of electric vehicle can be improved in the 
way as mentioned below: 

• Improvement in vehicle battery energy performance. 
• Reduction in loss of the propulsion motors and power 

train. 
• Recovering regenerative braking energy from 

vehicle. 
It is necessary that reduction of energy loss method should not 
a1Tect any other factor of system like acceleratiou, speed and 
cost of the vehicle. For example if we reduce the size of 
electrodes then power perfonmmce of batlcry will improve but 
it reduce cnerg densit and life of batter . 

Fig. I. Block diagram of electric vehicle. 

Figure ( I } shows block diagram of electric vehicle which has 
three basic component included, electric motor. power 
converter and energy storage system. Energy storage system is 
again divided into two parts main and auxiliary energy storage 
S) stem. Main energy source is connected of unidirectional 
boost converter and auxiliary energy source or energy storage 
system is connected by bidirectional de-de converter. 
Comparison of all type of component is on the basis of their 
characteristic like modularization, size, losses or electric 

978- 1-5090-4324-8/ 17/$3 1.00 02017 IEEE 
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Abstract-This article present a review about present and future evaluation concerning renewable energy 
growt. As the global economy maintains Its low level expansion, the Indian market continues on its hlgb 
expansion or growth path. Previous year 2016-17 has seen a pattern shift in the way India's wealth will 
function by focusing on laying the infrastructure for extensive insertion of all monetary movement on the 
digital stage. Energy area plays a very important role in the development of Indian wealth and It is going up 
at fast pace. The whole installed power has reached to 315 GW with production mix of Thermal (69.5%), 
Hydro (14.1%), Renewable (15.1%) and Nuclear(2%). It is apparent that the renewable energy has serured 
2nd position following Thermal and is increasing with fast speed or qulck./y in India. Last 27 years has been a 
period of high-spirited track of actions related to explore, grouAh, manufacture and demonstration at India. 
India has obtained appliances of a mixture of renewable energy technologies for the use in different areas 
too. This research article will explore present condition, most important achievements and potential aspects 
of renewable energy in India. This article will assessment of present power or energy policies for winning the 
obstrudion and imposing renewable for the prospect is also been accessible. The administration and 
management of Indian Government have upscale the objective of renewable energy power to 175 GW 
which .have 100 GW from Solar, 60 GW from wind, 10 GW from bio-power and 5 GW from small hydro 
power to be achieved by 2022. 

Keywords : Renewable energy, Solar energy, Wind energy, Biomass 

1. INTRODUCTION 
The administration and management of energy department of Government of India has up scaled the target of 
renewable energy capacity to 175 GW which Includes 100 GW from Solar, 60 GW from wind, 10 GW from 
bio-power and 5 GW from small Hydro power to be achieved by 2022. The department of new and renewable 
energy is focusing on a wide range of schemes with economic and monetary support and favorable policies to 
accomplish this objective. biggest ever wind energy capacity totaling of 3423 MW, more than target by 43% and 
solar energy capacity totaling of 3,019 MW, more than target by 116% was made in 2015-16.[7] For the first time 
the largest solar power project capacity of 20,904 MW was tendered and 31,472 Solar Pumps were Installed which 
is more than the total number of solar pumps installed in the last financial year Overall Generation. in this paper 
the potential of different energy in different states are explained with the help of different tables, graphical structure 
and figure. 

Biomass 
energy 6 

GW 

Fig. 1: Renewable Energy 110 GW as on 30.06 .2017 
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Abstract-In this study, heot transfer performance of a shell & tube heat exchanger (STHX) using baffles 
have been studied for two different tube arrangements. STHX with 21 & 24 tubes arranged in inline and 
staggered grid structure is considered in the first case for the heat transfer performance analysis. Shell & tube 
dimensions were same for both types of tube arrangements. From the analysis it was found that shell & tube 
heat exchanger with staggered tube arrangement provides less thermal stratification conditions compared to 
in line tube arrangemenL In the second case, STHX with staggered grid structure is considered for the study 
of mass flow rate variation in shell side keeping the tube side flow rate constant. Variation of Mass flow rate 
in shell side was observed ranging from 0.1 kg/s to 0.5 kg/s respectively and keeping the tube side mass flow 
rate constant at 0.25 kg/s. Effect of mass flow rate on heat transfer performance of shell & tube heat 
exchanger and pressure drop was analyzed. CFD results were compared with analytical solution and it shows 
a good agreement between them. 

Keywords: CFD Simulation, Heat Transfer, Inline and Staggered Tube Arrangement, Shell and Tube Heat 
Exchanger, Mass Flow Rate Variation 

1. INTRODUCTION 
Heat transfer analysis of a shell & tube heat exchangers is becoming important owing to their applications in many 
of the engineering fields such as power generation, chemical engineering applications, air conditioning, 
refrigeration and food industries etc. [1] . It is reported that around 35% of the total heat exchangers in use are 
STHX [2]. STHX of various sizes are used widely in many industrial applications. The design configurations of 
shell & tube heat exchangers may vary according to the need . lEMA (Tubular Exchanger Manufacturers 
Association) publishes the standards and design configurations regularly. The Bureau of Indian Standards also 
suggested a design configuration and standards for shell & tube heat exchanger. 

In this study, two shell & tube heat exchangers were modeled, one with inline tube structure and second with 
staggered tube structure. CFD simulation was performed to analyze the heat transfer performance of both the heat 
exchangers. Shell & tube heat exchanger with staggered grid structure gives the better heat transfer performance so 
it was considered for further analysis. 

The shell side flow inside the STHX is very complicated due to different leakages and bypass between different 
flow zones and for different shell design and shell sizes, the effect on performance of STHX of each one of the 
leakage and bypass may vary [4]. So, in the second phase of the study, mass flow rate variation in shell side fluid 
was analyzed, keeping tube side flow rate constant at 0.25 kg/s and result and conclusion were drawn based on the 
performance of heat exchanger under different mass flow rate varying from 0.1 kg/s to 0.5 kg/s. 

With the advancement of computer programming and technology, numerical simulation has replaced the 
prototype testing. Now a day, numerical simulations are being conducted to optimize the efficiency of various 
devices, tools and equipment. To perform the study, numerical simulation has been done on 30 geometry of a 
STHX using ANSYS FLUENT 15 to know the effect of variation in mass flow rate of shell & tube side and 
arrangements of tube bundles in the heat exchanger. CFD results were also compared with analytical solutions and 
the differences between the analysis procedures were examined. 

2. MODELING DETAILS 
In this study the tubes of shell and tube heat excha nger was arranged in two different manners, first in inline 
structure and then in staggered structure having 21 & 24 numbers of tubes respectively. The dimensions of the 
geometric model having a shell with 94.7 mm diameter and 8 10 .1 mm length, outer and inner diameters of the 
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Abstract-Energy storage is an Important aspect of the conservation of energy such as the energy releases 
from the solar radiations using different energy storage in an efficacious way of renewable energy. Hydrogen 
is considered as a precious mode for energy storage and energy carrier for the future scope and it can 
acquire by low-temperature water electrolysis, high-temperature water electrolysis and carbon assisted 
hydrogen production. Electrochemical energy storage is a favourite zone of the modem era because of its 
adorable properties such as site versatility, static structure and modularity. Redox flow battery and lithium­
ion batteries are most popular in energy storage because they have the most appreciable feature as the depth 
of discharge, which decides the lifespan of the batteries and signifies the maximum number of the cycle for 
which the capacity of batteries does not undergo the nominal capacity. Lithium-ion batteries enrolled all the 
aspects such as size range, capital cos~ efficiency and found that the Redox flow battery and lilhium-ion 
batteries have major potential to store energy for an off-grid renewable source. 

Keywords: Redox Flow Batteries (RFB), Hydrogen Cell, Depth of Discharge (DOD) 

L INTRODUCTION 

Energy storage provides the vision for the renewable energy as an alternative to other fueling options. Energy 
storage has the primary focus to advance the clean energy which provides the cost-effective green energy source, 
which is eco-friendly also. For the sake of sustainable development and fulfill the requirement of energies, the 
scientists work on the alternative of non-renewable energy and their storage system. Because non-renewable 
energy has many bad marks such as · they are limited and their uses lead to increasing the greenh_ouse gas 
emissions and many other afflictions for the environment. Therefore, time demand is to emerge out the efficacious 
alternative of the non-renewable energy that is solar, wind and other renewable energies. The main perplex with 
renewable energy especially solar and the wind is their storage and conversion. Worldwide, the work to develop 
the efficient and eco-friendly energy storage system has been going on [1). Energy storage has many 
generalizations for instance thermal energy storage, electrochemical, mechanical, biological and magnetic energy 
storage. This stored energy can be converted into chemical, electrical, kinetic, potential and thermal forms as per 
the requirement and demand. Electrochemical energy storage system is in trend because electricity is a basic need 
of daily life and electrochemical energy storage is an efficacious way to fulfil this need up to certain scale. Redox 
flow batteries (RFB) represent one of the most recent technologies and most favourable choice for stationary 
energy storage [2, 3]. The most conspicuous part of redox flow battery is long durability, fast responsiveness, 
scalability and flexibility, high round-trip efficiency, independent sizing of power and energy, Jess environmental 
effect [4) . Such features make it practical for generating electricity from non-conventional energy resources 
because of its vast operational power and discharge time. Consequently, electrochemical energy storage is going to 
be a revolutionary change in the field of electricity generation using renewable energy which enhances the low-cost 
electricity. The renewable energy has tremendous availability; therefore, it will be going to be an important factor 
to maintain the growth of developing countries. Many countries encourage their research and development field 
for non-conventional energy to decrease the dependency on conventional energy resources. Therefore many wide 
types of research have been enrolled for improvisation of desired properties of all generalization of energy storage 
and its compatibility. For the sustainable development of this competing era, the energy is not only required to 
fulfill the basic or comfort needs but also in various other fields also for instance in defense sectors. This year the 
article has been published by U.S government for the waste of precious energy sources such as nuclear energy 
waste, many countries preferred to use this energy for their defense sector which is indirectly the waste of precious 
energy. With this rate of consuming these non-renewable energies we will not have a secure future in the field of 
non-renewable energy sourc;es, we have to search for effective and long-term alternatives as renewable energy 
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Abstract-Traditionally, energy was stored as a sensible heat that has a problem of large volume for storing 
heat, to eliminate this issue latent heat energy storage system (UffESS) was introduced. Latent heat thermal 
energy storage using phase changing materials (PCM) is a very popular source to fulfil the gap between 
demand and supply of energy. Thermal energy storage (1ES) is an important aspect of conservation of 
energy such as the energy releases from the solar radiations using phase change material In an efficacious 
way. In organic PCMs, the latent heat thermal storage gives the higher energy density storage for a limited 
melting and freezing temperature difference than inorganic materials. This review gives an Important aspect 
of the materials, development, generalization and applications of thermal energy storage using PCMs. This 
paper also provides the efficacious way of using different PCMs for instance and its effective outcomes. 

Keywords: Pcm, Tes, Shss, Lhtess 

1. INTRODUCTION 

In this developing world, the elementary need of developing era is energy sources. These energy resources are 
categorized into two parts conventional and nonconventional energy resources. The main perplex with 
conventional energy sources is demand and supply as well as its availability. Recently, we found that the demand 
and consumption of non-renewable energy are increasing day by day. The conventional energy sources have 
many bad marks and their uses lead to increasing greenhouse gas emissions and many other afflictions for the 
environment. The efficacious alternative is non-conventional energy like solar energy and worldwide the research 
field on solar energy is become the first choice for the new era by the reason of its availability, inexpensive, 
persuasive and clean energy. But the prime challenge is to store the solar energy and supply this energy with 
demands. To store this huge amount of energy, scientists are searching for storage devices that maintain the 
demands and supply balance of the solar thermal energy. The remedy of all perplex is thermal energy storage 
device with phase change materials and this also can be categorized as two parts sensible heat storage system 
{SHSS) and latent heat storage system. In SHSS, the storage of energy is stored by rising up the temperature of a 
solid/liquid while in LHSS store the energy by changing the phase of a material in a small temperature range. The 
process of accumulation of energy to be stored by means of heat transfer fluid {HTF) called charging process and 
the process of deploying the stored energy called discharging process. 

Latent heat storage system has potential to store 3 to 4 times more heat per volume than a sensible heating system 
with the 200C increment [1). TES unit for solar thermal energy should have some salient properties such as they 
can store huge amount of energy, they can maintain the balance between demand and supply and enhance the 
reliability and performance of the thermal energy storage system [2, 3). Although, the energy storage can be 
categorized mainly into five parts which will discuss ahead. PCM are stored thermal energy by changing their 
phase transformation into solid to liquid, solid to solid and liquid to gas. But generally, we avoid energy storage 
with solid to solid and liquid to gas phase change because they acquire low phase change enthalpy and large 
volume expansion respectively. There are many review paper are published on phase change materials [4, 5], 
gives the simple information's on PCMs. Further, PCM can be splits into mainly three parts organic PCM, inorganic 
PCM and their mixture [6). Firstly discuss the inorganic PCM, which is wrapping up the wide range of temperature, 
they also acquire the higher melting enthalpies per volume than organic materials and generally their density is 
higher than l.lg/cm3 but they lag behind because of their demerits of corrosion. Now organic PCM, which is 
wrapping up the smaller range of temperature {150C to 1400C), but they acquire lower melting enthalpies per 
volume than inorganic PCM [7, 8]. Generally, inorganic PCM are expensive but they have the advantage that they 
do not undergo sub-cooling. In the last category of phase change material is the mixture of organic and inorganic 
PCM, which are investigated to overcome the flaw of organic and inorganic PCM in remedial ways. The solar 
energy has tremendous availability so it will be going to be an important factor to maintain the growth of 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



Design of Wearable Load Assisting Device 
for Porters-Phase One 

Harish Kumar Sharma1
, Piyush Singhal2

, Amit Kumar Sharma3 and Aditya Singh4 

J.2.3.4Department of Mechanical Engineering, 
GLA University, Mathura-281046, India 

E-mail: 1harish.shrma@gla.ac.in 

Abstract- This project proposes a wearable load assisting device for porters at Indian railway stations 
utilizing ergonomic study and computerized human models. This is the phase one of this project in which 
digital modeling using CATIA-V5 is performed for ergonomic investigation to assess the potential damage 
danger, considering contrast among utilizing and not utilizing the assist device. The assignment performed by 
the porters is lifting and conveying the luggage of travelers by manual process. In order to lift the luggage the 
porter has to bend his neck and trunk which can be responsible for the development of various work related 
musculoskeletal disorders (WMSD). The purpose of this evaluation was the development of a load carrying 
structure for luggage carrying and to distinguish issues that could bring about musculoskeletal damage in a 
real workplace. The results suggest that using this device, may decrease Injury risk potentially and increase 
the load carrying capacity. 

Keywords: Digital Human Modeling, CATIA, Ergonomics 

1. INTRODUCTION 

Digital human modeling technology has been utilized to break down and enhance the physical ergonomics of 
various designs with the idea of lessening all designing expenses [9]. The technique permits design engineers to 
make virtual human with particular population information on their PCs, which would then be able to be 
embedded into the 3D workplaces·. 

In this paper Study regarding porter's performance and comfort in load lifting and carrying has been done using 
OHM and a model of load carrying frame has been proposed for even distribution of load so as to increase the 
load carrying capacity. 

Improper lifting of luggage can be responsible for the development of various work related musculoskeletal 
disorders (WMSD). The WMSD pose occupational risks to the human which reduces the efficiency and also affect 
the health which has been demonstrated by Nicolas [1]. The ergonomics analysis is performed in the virtual 
environment using CATIA software as discussed by karmakar, Sanjog and Thaneswer [2]. 

Due to heavy luggage porter usually face many health issues like shoulder pain, neck pain and back pain. The 
lumbar spine may experience significant forces during occupational tasks due to the force of gravity acting on the 
upper body so need to restrict the load on the spine within the National Institute for oCcupational Safety and 
Health (NIOSH) recommended spine limit. 

Granata, Marras and Davis [3] attempted to decide ergonomic satisfactory limits as indicated by the NIOSH 
method. NIOSH limit demonstrated valuable for distinguishing certain lifting occupations that represented a hazard 
to the musculoskeletal framework for creating lifting related low back pain. 

The objective of this study is to Model the working posture of a porter holding a proposed load carrying frame for 
analyzing the design considering the various risk factors associated with WMSD. Relationship between the risk 
factors and the musculoskeletal objections has been very much classified by Nirathi and Kari [4]. 

2. METHODOLOGY 
The human modeling was conducted on CATIA VS. The main focus is to find out cause of fatigue and reduce 
occupational risk among porters. For the modeling pictures are captured of different postures while lifting process. 
The porter body postures and the movements are captured to be analyzed by the further study in future using 
RULA posture examination technique and will be checked by biomechanical approach as indicated by the 
biomechanical rule for work related low back disorders to validate or modify the design [5] 
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Abstract-Complex turbulent flow (Re = 0.5 xl(! to 3.6x1cP) around a two dimensional (2D) 
streamlined cylinder, is investigated numerically by using a standard k- e turbulence model with 2D URANS 
equations. The main purpose of the current study undertaken is to assess the influence of parabolic velocity 
input on the flow variables, such as pressure and mean drag coefficient, along the external surface of an 
elliptical cylinder. Drag force over a circular cylinder as compare to elliptical cylinder is higher. Reduction in 
drag may be increased by reducing the axis ratio with parabolic velocity profile. Back pressure recovery is 
observed for an elliptical cylinder as the axis ratio decrease from 1 to 0.4. This recovery in back pressure is 
responsible for the reduction in pressure drag as well as in coefficient of drag. 

Keywords: Elliptical Cylinder, Parabolic Velocity, Axis Ratio, URANS, Turbulent Flow etc. 

1. INTRODUCTION 

The study of turbulent flow practically is very tedious and uneconomical. So the majority of studies on unsteady 
flow over a circular cylinder have been conducted by numerical simulation by creating a virtual environment. But 
in actual applications, flow over complex bodies like helicopter rotor blades, propeller, wings of plane, submarines 
and missiles are involved, modeling of such type of flow cannot be possible as a flow over a round shaped 
cylinder. In such flow condition, axis ratio can influence the nature of separation, drag force and lift force. Further, 
the predictions of turbulent flow with parabolic velocity profile attract interest due to its importance in the real 
engineering problems. A non-uniform velocity flow may influence the separation angle, back pressure and the 
aerodynamic forces acting on it. The study of variation in coefficient of drag, separation angle and back pressure 
recovery for such type of complex flow is very important for the designing of real world engineering application. 

There are few numerical simulations in the open literature on such type of complex flow over an eltipticar cylinder. 
Yoshihiro mochimaru [4] numerically examines the effect of axis ratio and Reynolds number on the various 
coefficients and flow streamlines up to Re = lOS. Zhihua U eta/. [5] studied the behavior of drag coefficient with 
axis ratio at Re up to 104 by using Kw-SST model. The present model was first validated by comparing the present 
result with the experimental results of Achenbach [1] and numerical results of Catalano et al. [3] and Muk chen 
ong et a/. [2] for a circular shaped cylinder and the results agree with the experiment as well as numerical 
simulations. 

The evaluation of the effect of variation in axis ratios and parabolic velocity profile for the same mass flow rate in 
the domain on the coefficient of drag, pressure coefficient and skin friction coefficient over an elliptical. cylinder, 
using standard k-£ turbulence model, is the main objective of the present numerical simulation. 

2 . MATHEMATICAL FORMULATION 

The Reynolds-averaged equation for conservation of mass is given by 

au;= 0 
iJx; 

The Reynolds-averaged NavierStokes equation for conservation of momentum is given by 

iJUj + U ~ = -~(~) + ViJ2Uj- iJll";"if, 
iJt l iJx1 p 8xt iJxf iJx1 

(1) 

(2) 

Where i, j = 1, 2. Here u1 and u2 are the mean velocity components in the horizontal (x1) and vertical {x2) 

directions respectively; p is the dynamic pressure and p is the density of the fluid. 
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Abstract- The connecting rod In an automobile engine is a very critical component and a high-volume 
production mechanical element. In this paper, the Finite Element Analysis of existing H-type shank 
connecting rod is presented and then the connecting rod has been optimised with reference to its mass. The 
mass optimisation has been done upon observing uon-Mises stress contours and the corresponding Factor of 
Safety. The model of connecting rod has been made using CATIA, the pre-processor used is hypermesh and 
radioss linear has been used as solver. The displacement and von-Mises stress colour contours are plotted 
and the resulting patterns are studied. Significant amount of mass of the connecting rod has been reduced In 
the final design. 

Kevwords: Connecting rod, CAT/A, Hypermesh 

1. INTRODUCTION AND PROBLEM FORMULATION 

The use of connecting rod is to modify the motion by converting transverse movement to rotating movement in a 
reciprocating engine. It has to be sufficiently durable to remain stiff when subjected to loading. It is subjected to 
axial tensile and compressive forces, bending loads which are produced due to pulling and thrust on the piston 
produces bending stresses. As connecting rod is subjected to accelerations which result in inertia forces, so it has to 
be designed to be light as inertia forces are directly proportional to mass of a moving component. So, if some way 
we can reduce the mass of connecting rod while maintaining it in the safe wne, it will be a great achievement. 

FEA of the connecting rod has been widely and intensively studied. Mr. P.G. Charkha and Dr. S.B. Jaju [1] done a 
static load finite element analysis and then optimized connecting rod for weight reduction using ANSYS 
WORKBENCH 9.0. PS. Shenoy and Fatemi Ali [2] offered the analysis of Connecting Rod Weight and Cost 
Reduction Optimization. A. Mirehei et al. [3] done the fatigue failure analysis on connecting rod of universal tractor 
(U650) using ANSYS and estimated its lifespan. Webster et al. [4] carried out 3D FE analysis on connecting rod of 
a high-speed diesel engine. For their analysis they performed a compressive load analysis by applying maximum 
possible compression. The compressive and tensile load acting on crank end and piston pin end surface and their 
distribution were found experimentally. 

Hero Honda Splendor connecting rod has been used for redesign in the present work, and it has been tried to 
minimize the stresses and strain of the connecting rod so that the better performance of the bike has been 
achieved. Typical design variables for optimization are the thickness (h) of the grove made in the shank part of the 
connecting rod. A number of iteration were carried out to find optimised design on varying design parameter 
within the specified limits. 

A structural analysis of connecting rod has been carried out using Radioss linear. The stress, strain and 
deformation contours have been plotted. The present work of optimization of connecting rod achiev~s the 
reduction in the weight of the engine component, thus reducing inertia load, and improving the engine 
performance and fuel economy. 

2. FE MODELING METHODOLOGY 

2 .1 CAD Model Preparation 

The first step in FE analysis is to generate a CAD Model of connecting rod. CAD model of the connecting rod is 
prepared using CATIA VS R20. CAD model of used in present work is made as a single component. 
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Abstract- Low carbon steels of uarying vanadium nitrogen ratio are hot rolled at BOOOC with uarying 
percentage of deformation within 20% to 60% thickness reduction. A set of experimental steels are subjected 
to thermo mechanical simulation in gleeble 3800 instrument by austenitizing at lOOOOC and followed by 
60% deformation at BOOOC. The deformed alloys are cooled at BOOC!Sec within the simulator. Micro 
structural characterization was done by optical, scanning and transmission electron microscope. Mechanical 
properties are studied in lnstron testing machine. It is found that the Increasing deformation percentage leads 
to the formation of higher amount of precipitates of vanadium carbides/carbonltrldes. Also increasing 
uanadlum to nitrogen ratio Increases precipitation density. Higher amount of deformation in thermo 
mechanical simulation has led to higher hardness due to increase in precipitate density. 

Keywords: Thermo Mechanical Simulation, Precipitation, Microalloying, Vanadium-Nitrogen Ratio, 
Deformation Induced Precipitation. 

1. INTRODUCTION 

Microalloying of steel for improvement of various properties of steel viz. strength, toughness, weld ability, 
formability and others are in vogue since early seventies. Nevertheless efforts are continuing for effective micro 
structural engineering in steels, micro alloyed with vanadium, titanium and niobium either singly or in combination 
[1 ). Since recent times, there is a growing interest in the understanding of the impact of ratio of nitrogen and 
vanadium content on the structure and property of low carbon steel [2). Vanadium is known to form its nitride or 
carbonitrides along with the vanadium carbide and the formation of these precipitates depends upon the steel 
chemistry and thermo mechanical processing condition. Reports on the precipitation kinetics of vanadium steel are 
documented in the literature [3-S).It is also reported by many workers that precipitation of vanadium carbonitrides 
and carbide takes place in the dislocations created due to the controlled thermo mechanical proce.ssing. Dissolved 
nitrogen in the steel gives rise to the bake hardening in automobile steel [5-8). The ratio of vanadium and nitrogen 
also influence the strain ageing behavior of the steel. 

Taking all these things into consideration it appears to be worth that to study the effect on vanadium, nitrogen ratio 
on to the structure and property of the low carbon steel. This is why the attempts are made to study the 
precipitation behavior of low carbon steel of varying V-N ratio and subjected to the pre chosen thermo mechanical 
process schedule. Thermo mechanical simulation is carried out to impose the prechosen deformation on to steel 
and then the precipitation behaviour is monitored by elaborate microscopic studies. It is also evident tha~ the Size 
of the ferrite grain and martens tic lathes is predominantly depend over the size of austenite grain size. Lath marten 
site of low carbon low alloy steels consists of multi-scale substructures such as packet, block and lath[6-8]. The 
packet and block sizes are the important factors with a wide adjustable scale for both strength and toughness of 
martensite steels. Since the sizes of packet and block in marten site strongly depend on the prior austenite grain 
size. prior austenite grain refinement was purchased in marten site steels. Controlled rolling is of much concern for 
austenite grain refinement. Average grain size of austenite as small as 20 p.m was the refinement limitation of 
recrystallization rolling. The smallest thickness of pancaked austenite was therefore restricted larger than Sp.m 
through non-recrystallization rolling. Heat treatment is the optional way for austenite grain refinement. Rapid cyclic 
heat treatment could achieve ultra-fine grained austenite with the average grain size smaller than 5 p.m. However, 
it was hardly applied in mass production for the limitations of complex process and specimen dimension.' Recently 
we obtained ultra-fine grained austenite smaller than 5 J.Lm by combining controlled rolling and simple heat 
treatment. Vanadium instead of niobium was chosen as the micro alloying element to restrain austenite 
recrystallization and growth in controlled rolling and heat treatment. Furthermore, vanadium carbonitride has a 
large solubility product in austenite at relatively high temperature and could play a considerable strengthening role 
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Abstract- In this paper, the effect of adding a nano inclusion (Alumina) to polypropylene polymer has been 
analyzed. As the Inclusion is added, there is a formation of interphase in between the inclusion and the 
polymer matrix. The properties are uarying in this interphase area. The interphase is considered in the form 
of layers. In this work, a solid model of the RVE of polymer nanocomposite was prepared and then 
calculations were done according to uarious types of variations, like parabolic and exponential and these 
properties were entered into the solid model and further mesh model was prepared. Now on the application 
of uarious boundary conditions, and displacement under small strain case, solutions were done and uarious 
results were obtained. Now on comparison of these obtained results with the reference ualues, it was found 
that there has become a huge improvement in the mechanical properties of polymer nanocomposltes. The 
work was carried out with the help of ANSYS platform. 

Keywords: Polymer Nano Composite, Interphase, RVE, Polymer Matrix, Inclusion 

1. INTRODUCTION 

In the present scenariq, the need of high strength materials is arising day by day. For fulfilling this need, initiaUy 
polymers were introduced, then in the recent time the concept of polymer nanocomposites was introduced. 
Polymer nanocomposites are having two basic constituents, Polymer matrix and Nano level high strength inclusion 
(e.g. Alumina, Silica etc.).The Polymer Matrix is having certain Mechanical properties, which are strength wise 
quite less than the Mechanical properties of the nanofiller to be included to the Polymer Matrix But upon -including 
a very little amount of the nanofiller to the Polymer Matrix, we get the Polymer Nanocomposite, which is having 
quite better and useful properties then the Polymer taken. 

Now when the nano sized filler (order of 100 nm) is included into the bulk polymer via certain chemical and 
mechanical processes, there is a formation of an Interphase in between the Inclusion and the Polymer Matrix. This 
interphase connects the Polymer with the inclusion and the properties are not constant or certain in this interphase 
area. Now the motto of our work is to analyze about the nature of the properties of this interphase and effect of 
varying the interphase properties on the overall Mechanical properties of the Polymer Nanocomposites. 

The interface of a composite material plays a large part in the effective properties of the material. The r<,:>le of the 
interface in the strength of composite materials has been addressed in the early study of composites by Tsai and 
Hahn (1980) [1]. Drugan and Willis (1996) state that the minimum size of the RVE is the smallest volume element 
of the composite that is "statistically representative of the composite". They have shown that the minimum RVE 
size is at least twice the diameter of the reinforcement, citing a maximum error of five percent in elastic constants 
obtained with this RVE size [2]. Gusev (1997) studied disordered periodic elastic composite unit cells composed of 
various numbers of identical spheres in order to determine the scatter in elastic constants obtained with different 
numbers of spheres and found that the scatter is small with only a few dozen spheres in the cell [3]. When 
homogeneous boundary conditions are applied to a macroscopic composite, the deformation in each RVE is 
identical and the deformation along each RVE edge is compatible. Consequently, the mechanical response of a 
composite material can be obtained by applying periodic boundary conditions to a single RVE. The conventional 
method of applying periodic boundary conditions has been to pair nodes on opposite faces of the RVE. This 
method has been used by Segurado and Uorca (2002) [4] and Berger eta!. (2005) [5]. In the conventional node­
coupling scheme, opposite nodes on opposite boundaries of the RVE must be paired to ensure continuous 
deformation. For each pair of nodes with the same in-plane coordinates, the displacement components on the 
coupled boundaries are constrained with a constraint equation. This pairing of nodes ensures periodic deformation 
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Abstract- In this research work the effect of cutting parameters on cutting force (Fe) & Surface Roughness 
(Rj in turning process is studied. The Grey Relational Analysis (GRA) is used as the optimization technique 
for finding the suitable cutting parameter for the machining of EN-27. Experiments were conducted using full 
factorial design. In this work three cutting parameters are selected named cutting speed (V) , Feed (F), and 
Depth of Cut (DOC) and the significant effect on cutting force and surface roughness has been calculated. As 
in many manufacturing industries turning of EN-27 using carbide insert is one of the major machining 
operation, the result of this experimental work would significantly contribute to the optimization of cutting 
parameters. 

Keywords: Grey Relational Analysis (GRA) 

1. INTRODUCTION 

1.1 Cutting Force a nd Surface Finish 

Surface roughness is a major factor for most of the machined parts especially when it is subjected to fatigue loads, 
fastener holes, precision fits and many other requirements. Quality of a product is measured by Surface finish and 
is an important parameter in cutting process. Many Factors like irregularities of chip formation, defect in the 
structure of work piece, tool wear, chatter or vibrations of the machine tool, etc. contribute to the surface damage 
during machining. Working of mechanical parts and cost production is directly related to the optimum value of 
surface finish [1-6]. The following model is popularly used for calculating the surface roughness [7-8] 

R 
- 0.0321{2 

a - r 

Where, f = feed (mm/rev), r =cutter nose radius (mm) and Ra =surface roughness (!lm). 

(1) 

Cutting force is effected by the depth of cut (DOC) , feed (F), and specific cutting energy coefficient (k)[9]. Various 
research works are in progress to investigate this influence and develop the models for different tool and work 
material to optimize the power consumption. 

1.2 Material & Machine 
Machine: The experiments were conducted on the centre lathe. 

Work piece diameter: 40mm, work piece length : 300mm (approx.) . 

Tool: Carbide insert 

The lathe tool dynamometer was used for measuring cutting force. 

For the measurement of surface roughness, specimen is checked at four locations around the circumference and 
the average value is assigned for roughness. For measurement of roughness Mitutoyo Surftest SJ 301 model is 
used. 

1.3 Grey Relational Analysis (GRA) 

GRA invented by Deng in 1982. GRA include two extreme: 

At one extreme no solution can be find/defined for any system with indication of no information. 

On the other extreme a system with perfect information has a unique well defined solution. 
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ABSTRACT 

Erosion wear of brittle materials due to the repeated impact of hard and abrasive erodent particles is a 
,:omplex phenomenon. The process of material removal in erosion wear depends on the nature of target 
material. We have different erosion wear mechanism for ductile material as explained by Fitmie and Bitter 
~1 -2). Similarly, Brittle materials have different mechanism of fracture/failure [3). The material is removed 
oy brittle fracture from the target surface of crodent particle. It has been find out by through study of erosion 
\\ear mechanism that the size and type of cracks developed on the striking surface or target surface depends 
on the various factors such as particle shape, mass, velocity and properties of target surface material[4). 
Erosion wear of material occurs only when the crodent particle strikes the surface above the threshold 
\elocity; at extremely high velocities, erodentparticles scratched the target surface and remove the material. 

Generally, the erosion damage of material is a function of kinetic energy of erodent pm11cle. Plastic 
deformation of target material is an important aspect in the study ofbrittle erosion wear, so a depth analysis 
1f impact sites is ~equired for better understanding tbis phenomenon. The objective of this paper is to give 
:he crystal clear and brief review of different mathematical models developed to explain the erosion wear 
:nechanism of brittle and ductile materials. It also consist the various parameters which influenced the 
e'rosion wear in predominantly. 

Keyword: Brittle. Ductile, Erosion Wear, Mechanism. Models. 
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AbSlract Code ICLEOI6.0RAL 

bstract 

ApJ>Iication of Hybrid :'oianofluids in Htat pip~An Expcrimtntal tud~ 

!lla\.:!1!11 Kumar Gupta• . ' Arun KUJtW" T1wan, Subrnta Kumar Ghosh 
111T Ohanbad, Jharkhand 

2TET LUCKNOW.I..ittar Pradesh 
•nan:en_gla11fa~'Oirvo.rn 

A heat p1rc 1s an ClCcellent bc:at tran:.rrutun£ dc\;ce, w1dcl)' !bed in microelectronic 
lhennal maMgc~nt ~~tern 'ow-a-dl}" apphcat10n ofrumofluid in the heat pipe 1 a newly 
emerging area of n:,.c.uch. Researchers nouccd .orne enhancement m thc.:rmal pc:rfonnancc of 
heat pipe U)mg n:mofluid as "Oti..mg flu1d Mono nanoiluid luis \cry controversial and 
lurutcd ell<:'' on tltc thcnnal pCTformancc of h.:ut p1pc. o resc:arch~rs e'Ctend the1r work 
t.ul.Httd' th~: IIJlphc.Jhon of hybnd rtanCiflutd m he.tl p1pcs. In pn:~cnt expcnmental study 
TiO. H.O mom1 nanoOuid and (TiO;~\tWCNT) lhO hybrid nanoflmd have been used as 
\\Orking llutd tn the: heat p1pe The effcth of TiO:IH10 mono nanofluid 3lld 
(fi01+\{\\C:-o'T~ lllO hybnd nanoflwd apphcaoon m heat ptpe tor a w1de range of power 
input (50·100 W) ha\C been 1mc ttgatt."d. Authors noticed the .ignificant enhancement 10 

!henna! pc:Tfomumce of heat pipe u:.mg h)'brtd nanofluids. The mechani•msJc:tuse~ of 
t:nbanccmc:nt in thcll11.1i pcriOrm:utCC: of beat !'IJl<: ha\C been tdenllfied 

~~~·words: licnt P1pc. Tnerm:~J performance. Therm.1l conductiVIty, Thennal efficiency 

Abslnlct Code: ICf.EO 17/POSTI:.R 

bstract 

L"e"IIY for Recycling of Condennte in Sugar and Distillery Indust ries 

Ganesh S. Bbosale•. \'inhal D Sa1Kar 
Walc.h:lnd College of Engu~eenng Sangli. Mabarashtra 

•gancshU49!agmai/ com 

lnd1a IS the second large~t producer of su11ar m the world afler OratJI and fourtl1 largest 
producer of Jlcohol Sugar tndusuie:. n:quuc lot of fresh \\Jter for tht:ir d1fferent processes. In 
the-e indu:.tne dtll'i!rcnt srn:ams of hqu1d \Ioibl( are produced; some ot them are highly 
polluted \\ here.c. others are lcs:. conuumnatcd. Condensate is constdered ru. a ltqu1d waste 
wh1ch produced in )ugar tndustnes Sug:1r condens.ue •~ l;enerat(d from e\o'llporotton and 
sugar boiling prCICcss The quanuty of exce:.s condcns:uc generated m sugar mduslr) i:; about 
20 to 250,• of ugarcan.: cru:.hcd. Th1' exc~' conden,:lle t:an be rcu~.ed alter treatment. In 
dc,.:lopmg countnc though wat.:r •~ the IOO>t C»enual for pursumg d.:\clopmemal, dl\ille , 

11 •~ a lle:UCe rc:.ourc.:. So, to overcome th1) scnrctt)' of ''rater re:oource re..yclmg of v. aste\\atcr 
is the onl) co~t cff.:.:h~c soluuon. Prc:,cntl), . U!~-'lr condcUS<~t<.--s nrc trl'Bic.-d m condcOSilte 
poh~hm~;~ un111n v.hich ditfcn:nt comcnlioroltreatmcnts nre used. These procCSSCJ> h:l\e btgh 
initial as w<:ll a~ operation and m:untcnoucc co~ts So the industries are attempting only partial 
recycling olthc condeOSilte and therefore there tS need of C<Xl effective process for industry to 
trtar condcn.,;~tc. The pr=t study attc:mpiS to c>.plorc fcasibilit} of rlcctrocoagul.ltton for 
tr.::ttmg cond~:n~tc for recycling of tl. The condensate samples nrc collec1ed and 
charactcnzcd Th.: electiOCoagul<~ttoo expcnnl<!llb are carried by varymg d.Jfierent =nt 
den iUC!> and h)drauhc detenuon llml'!> to find rcnltl\al efficiency for COD and TDS. 

K~·wurd~: 'lug.tr condc~nte, rc!<.')Chng of cond4.-n~u.:. clectrocougulauon 
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FiTS/ lnremaJJottal Conforence on E11ergy o11d Em'ir01rment: Global Chllikng~.s ICE£-2018 
9- J() March !018, .Vathmnllnstimt<' ofTedtt:Qiogy CairCI<t,lt.Ulo 

which become a huge amount of \va.ste per annum- Natuml ingredients like Neriam flowers, 
tulsi. nee.m leaves, lemon grnss oil and nahrrnl loban were used along with the elephant dung 
to enhance the efficiency of the mosquito repeUent. Smoke tox.icity effect of organic mosquito 
repellent was studied. Results showed that tlus elephant dung based herbal mosquJto repellent 
can serve as cost effective and environmental friendly to erndica1e mosquito borne diseases in 
natural wuy. Emission test for commercial and developed herbal repellent was also 
perfonned_ 

Keywords: Mosquito bome dise:tses,lnsecticides, Toxicity, Elephant dung, Organic mosquito 
repellent. 

Abstract. Code: IC'EE034/0RA1. 

Effect of Fuel Injeetor Noule I{ ole Configuration on1be Performance and .Emission of a 
Supercharged Cl Engine in Dlesel/Blodi~el Mod~ 

1Ruvinarayana Bhat N•, ;Sudcsh Be.kal 
1Srinivas Institute of Technology. Mangalore, Kamataka 

2NMAMIT, Nf!TE, K.amataka 
· •ravmbhat74@gmail.com 

Abstract 
Biodiesel derived from inedible vegetable oils IS gaining acceptance as atl alternat_ive green 
fuel to replace the crude oil based diesel in intemaJ combustion engines. This is a signifiCMt 
development in view of the fear of fast depletion of fossil fuel .reserve:; and protecting the 
environment from severe degradation. Engine downsizing along with increasing the boost 
prcSS\lfC is an eHectivc way of enhancing the thermal efficiency of the internal combustion 
engines. ln this work tho: experimental results of the effect of in.cr~asing th.e fuel injector 
noale hole number and nozzle oriftce size in a compression ignition engine at increased 
boost pressure by means of supt.'I'Charging nre investigated. lt ha~ been found that at all loaq 
conditions the brake thermal efficiency has incrt>ased on supercharglllg for all the nozzle 
configurations considered in th<! study both in die~el as well as biodiesel mode. The best 
brnk.e thermal efficiency of34.1 l% is obrained for 3 hole injector under supcrcbD.rgtng at 100 
.kPa gauge pressure at full loud. ·For 4 hole and 5 hole injectors the best thermal efficiency is 
kss than that for 3 hole injector, indicatiug the need for higher boost pressure. 

Ke;-words: Supercharging, Diesel engine, Biodicscl, injector nozzle. 

Abstract Code: ICEE036!0RAL 

Effects ofCc021H10 Nauofluid Application on Thennal Perfom1anc1' of !\lesh Wick 
Heat Pipe 

1Nnvcen Kumar Gupta, 1Sbikhar Agarwal*, )Arun Kr. Tiwari, 1Snbmta Kr. Ghosh 
1Dept. of Mechanical Engincering_lndian Institute ofTechoology(!SM). Dhanbad·826004, 

india 
:Dept. of Mechanical Engitteering. GLA University, Mathum-28!406,1ndla 3Departmem of 

Mechanical Engineering, IET Lucknow, India 
•l!aveen_glau@yaltoo.il' 

bstract 
In the age of technological advancement, comiuuous improvement is required in every walk. 
of life. In electronic equipment, due to miniaturization and densification of electronic circuits, 
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more heat flu.~ ts gencr.ucd High heat flux may aficct the pertomunc.: and operating life of 
the ~'<Jutpment Heat ptpes are the mo t cllccuve ~luuvn to dh •r.u..: that high heat flux to tho! 
surroundtngs. Researchers noticed th:u nanoiluids ha ... ing ~upc:n,,r th.:rmoph)~ical properties 
enhanced the thennal p<rfonnnnce of heat pipe.. There are dttTcrcnt opera11ng pJJ"ll!Jleters, 
having cfTccts on the themtal pcrfonnancc of heat pipes hke po~<:r mput, tnclmation angle 
type and volume of working flutd etc. In the present paper, CeO H:O nanoflutd has been 
used as work.tog flutd mthc heat pipe. The eiTccts ofCcOl'H~O n:moflwd apphcauon 111 heat 
pipe for a \\ide range of power input (SO- IOOwarts) and n.111oflwd conccnttarion (0-2.S vol. 
~o} h<~s been analyzed. ,\utllors noticed tbe significant erthanccment ut tt-~nnal performance 
of heat ptpc. 

Kt!yword!i: Heat Pipe, Thermal performance, thennal conducU\II}.lhe.rmal efficH:ncy. 
nunotlutds. 

Abstract Code·lCEE03ll·ORAL 

R :'>1 Base-d Optimaation or Oefluoridation or Water Using Zlr<"onia Xnnoparticlcs 

Poonuma G.Hiremath•. Thom(b Theodore, Abdul Bais ~adh. Sh..-nl V:u-ghc c, Vishnu 
\'.Bhaskar 

Ab~tracr 

Siddaganga lmtitutc ofTechnolog). Tumkur 
•,,urt?vh.poomimalf!,gmutlcom 

Fluorosts has become a major h~alth hazard due to the pn:scrh:t: of tluonde ion in water. 
Fluondes are naturally prescm tn eaJth' s crust rus minera6 in bard rock ~uch as Ouonte, 
appatue, Cl)al it~ etc. Amhropogeruc ources contributtng to lluot11k are tn.1inly minmg 
aclt\IUC:.. phosphate fcrtiliz..:-r • .:ffiucnt:. and trrigatton. Due II> htgb IO>.Jcit} of fluonde to 
mankind. there i~ :m urgent need to treat fluoridc-contaminat..:d dri!Uang \\ ater to mJke 11 safe 
for human consumption. 
The ver~lllity in size, httpe and morpholog) of nanopa.rtide3 tntrod~--es unique properlic to 
nanoparticlcs-based water tre:ltment sySI.<!rru. pm\•iding h.igh surface area for adsorption of 
fluonde. Zirconia nanoparticle ts found to bave high affintt} to\\ at d.. 
Fluoride and hence, nano-sized zircont!l p<lnicii!S were in1·~ugat~d lor adsotptmn of lluoride 
from water. Eff~"Cis of t11c factor variables (effect of iniual concentmuon, alhorbent dosage, 
pH. n.nd contact time) and their intcracuons on adsorption oflluonde ion v.ere mvestagated by 
re~ponse surface methodology (RSM) b~ed on central compu~ne design (CCD). 
Charactcnz:uion srudtes belofl: and after 4dsorpuon ~rudaes wa done cmploymg X-ray 
dtiTraction. Founer transfon11 mfrared ~pectroscopy. scannmg ele.:tron ollcroscopy and Zeta 
potential analy~r. Zr02 JXltliclc me v.as found 10 be m the range oi 0-90 nm. To understand 
adsorpllon of tluoride on to the nanoparticles, adsorpuon i.othei"Tl'l.> and adsorption kmett~ 
were Sludtcd. Titc thCIIIJOd) namic param(tcrs for dclluondauon \I ere also determined. In thss 
swdy, we ob..et'\ed that Zr02 nn.nopanicles were able to bmd lluondc due to electro,uttic 
3ttraction. 

Kt!)'•~orJ:. : Defluoridation, Zirroma . .Nanoparticles, RSM. CCO. Charoctcrization, 

Abstract Code: ICEE039l'OSlER 

ola.r Paln t h1 Can for Green and Clean Energ_~ 

Aaditya Vigncsh P K. P 
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Investigation of metal matrix composite 
obtained through powder metallurgy for its 
dependence of Surface and bulk property on 

particle size and their distribution 

Anccsh Kumar 

Abnract- Tltt rule of mixture (ROM) can bt tht 'W'J initial 
approximation of rh' phyrictzl prop,rtiu of camporit1 mat1rials, 
which auouuts fur /he comnbution of weq:hts of constiruent 
photts of comp.nitt. Hotuvtr, lhu approac/1 11101 even sometimt 
fail to dtpktthe pufomwnce of composills with m iuo-structura/ 
description that cauu a si.:e effect /11 or crtaJt auisotropy of tht 
rtfardtd proptrly. It is ulemivtly oclmowfedgtd thai thD 
ccmJributum of parlic/11 111 well os their size with the volume 
fraction, tht shape and the connecti••ity of the comtitutu•: phans 
has siJfllficant effects on t1u mtcllanlcal properties of composil1. 
In this rtJord, the lwowftdgt in ~arialion of phJsiCtll properties 
Kith tht typt o11d frtUiion of filler parrfdts, tht effidtnt and 
purpose of composiu can be d#jined prtcircly. 

ludu Ttnus-.Httal matnr camposllt, /'article Ii:t; Pal1iclt: 
distributio1t; Den:ril}; Hardntss . 

I 11-IROOUCT!ON 

Due to o.:tsl:lndmg electrical conductivity of copper and 
Hs alloys these arc weU known for electrical conducto!'ll. But 
mccharucal propertic::. of copper alloyb such liS hardneS$, wear 
rc~istancc etc are of often subsUllldatd Also. the mechanical 
strength of these alloys can be aclueved through sohd 
~elution , prec•pitauon strengthening, di~persion of in.q)Jublc 
0~1Je> and ceramics as reinforcement in metal-matrix 
composaes The Hall-Perch relatiOn states that, the strength 
and hardne.'s of matrix phBSe ma:r increase with decrease in 
gr<~in size. Particle l>ize. shape and distribution of 
reinforcement in matrix considerably affects the mechanical 
propertJe> of composite materiru and increases with 
increa.\ing the volume: fraction of reinforcement but above the 
critil'<~l amount of rctnforcement may create ad~erse effects 
on other prupertle> ;uch a.\ ductility, electrical conductivity. Tt 
b .1 lso to be noted that the diMribulion of parttcle 
rcmforcem~nt obtained through powder metallurgy has 
, tgnitici\nl con~equcnce wh1ch dept:nds on matrix to 
r~mforcemcnt particle size r.uio and improves as it 
approachc:> to unuy. The present investigation aims to 
in\C:Stljlate the >urface and bulk property of copper me!lll 
matrix cu.aposite and 1ts dependence on partJcle size and their 
dtstribuuon. 

\t•llu<.(:ro[Jl r•ctl••d hbrua11 27, 20Jg 
An(esh Kumu, Oqwtt:xnt of Mcchaoleal En~inccring, GLA 

l:nt'mlly, MuL'luroa, in<lla, 9639036984. (o-mail· o•td.anu$hCitpmil rom). 
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TI. E.xl'ERIMF.NT 

The matrix, copper bas FCC (Face centered cubic) crystal 
srrucrure wilh atomic number, atomic weight, density and 
melting point are 29, 63.546 amu, 8.933 g/cm'. I083°C 
respectively while the particle reinforcement, titanium oxide 
(TiOV also known as tiUlllia, is naturally occurring oxide of 
tiUlllium has density, molar mass and melting point 4.23 
g/cml, 79.866 g/mol, 1843 °C respectively. Copper and 
titanium oxtde composite prepared by power metallurgy 
technique with ball milled powder, mixed with varying 
volume fractions further consolidated into hot compaction 
pressing. The sintering (sintering mfiuenual factors being 
temperature. ume and atmosphere) were pcrfonned in the 
chamber furnace in men atmosphere of argon gas. The 
piiTtlcle size analyzed "~th t~e Instrument make and Model 
numb!r Zeta Nano ZS Malvern UK for the dtfferent nulling 
time. of reinforcement. The particle size metlliumi of ball 
milled ceramic reinforcement powder for 1.5 hrs, 8 hrs and 15 
hrs were 32nm. 24run, 20nm respectively and wue 
mechanically alloyed to obtain homogeneous dispersion of 
nano-cenunic Ti02 pllrticle (Particulate reinforcement of 
Ti02 is e-cceptionnlly hard ceramic and inert chemically with 
the fact that, it can be reduced in finer sizes by mechanical 
miUing with much ease) by succ~ sive mechnnicnl milling and 
then strengthen the product into bulk solid component 
through sinrering at high pressure. Mechanical milling 
involves disintegration and plllStic deformation of the 
particles wtuch depends on a number of parameters like size, 
shapt and distribution of matrix powder and size of 
retnforcement . To achteve a composite with a good 
combination of $U"ength :md ductility, small reinforcement 
and relatively larJ:e volume fracuons nrc required. The 
reinforcement in the composites may be discontinuous or 
continuous. This is indeed very much needed to design the 
composition o f the Cu based MMCs. 

nl. REsULT . .VW DISCUSSIO:-< 

The ln5trumcnt make and Model number IJf the optical 
nucroscope used to capture the opucal images is Lcica OM 
2500 M, u!>lng a system of magnifying len~es to produce 
contrast between diiTen:nt regions when viewed in reflected 
light for surface topogrnphy. The optit:~l micrograph below 
for vario~ combinations shows that the n:mforcetncnt is 
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Modeling of Industrial supply networks to make them more effective by handling disruptions and uncertainties using 
MAT LAB 

Modeling of Industrial supply networks to make 
them more effective by handling disruptions and 
·uncertainties using MA TLAB 

Rajkurnar Sharma, Piyush Singhal 

Abstract: 

h1 ever cha11gir1g world supply networls are found to be 
l1aving l11e utmoj"f aim to meet customer's demand at the 
earliest wid1 d1e opthnum network cost. Tl1is aim seems to be 
dimcult to obtain because of u11avoidable delays and 
uncertainties in supply chai11 such as delay in 
transportation/production, uncertainty in 
transportation/production, damaging of the product in 
storage/ transportation, cruJcelation of bac.konlers, etc. 
Nowadays, the spans of d1e JJetworks l1ave beeJJ exleJJded to 
ead1 aud every comer of the world. ll1is requires a11 
approach to deal with supply chain complexities and taking 
app1-opriate decisioJJS to ma11age adverse effects of supply 
d1ai11 disruptioiJS. It is evideut dwt researd1ers address tl1e 
supply chain disruption issues by using different 
methodologies such as fuzzy logic, neural networks, ge11etic 
·algorithm, hybrid (neuro·fUZZ)') etc but the risk propensity and· 
its dp1an1ic nature is not appropriately addressed. In this 
paper a11 attemptl1as been made to address uncertai11ties a11d 
delays relevaJJt to food a11d beverages i11dustries usiug model 
predictive co11lrol It is IIOiiced l11al supply chail1s architecture 
can be modeled using eight possible configurations. Step & 
Impulse respoJJse sl1ows possibility to meet aU the demruuls 
wid1 fewer iJJveJJtories at differeJJt eclJe/oJJS of the JJetwork 
uJJder unseen and ur1avoidable drcumstruJces. Tl1e paper 
provides an expert system for supply chain managers for 
takiiJg appropriate decisions at rigl1t tilue at different 
iiiStaiJCCS whid1 i11 tum results iu emcie11t roi1nil1g of supply 
chains. 

Index Terms - Echelon, Delays, Model Predictive Control 
Supply Chai11 

I. INTRODUCTION 

In the era of globalization most of the firms have supply 
networks to support them. At one side supply networks 
make the system efficient and agile but on the flip side it 
causes the dependency risks in form of delays and 
disruptions. Due to number of supply chain uncertainties, 
inventory management becomes a critical problem for 
most of the organizations. It is not feasible and 
uneconomical to maintain high stock levels due to 
budgetary constraints, perishable nature of product and 

Manuscript details 
Rajkumar Sharma, Mechanical En~neering Department, GLA 
University, Ma01ura, India, Mobile No. 9997008922, (e·maH: 
raj.shamJa@gla.ac.in). 
Piyusb Singhal, Mechanical Engineering Department, GLA 
University, Mathura, India, Mobile No. 9412624713, (e·mall: 
piyusb.singbal@gla.ac.in). · 
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space limitations. Thus managing the appropriate 
inventories under uncertain business environment 
becomes a focal area of research now a day. 

(a) 

(b) 

Figl. Possible Networks {a) Single echelon type & (b) 

Multi-echelon type 

Food and beverage industry have many common 
business challenges. Margins are less, expiry & 
perishable nature of the items; the demand for items 
unpredictable, and the demand for customer's 
satisfaction is significant. Thus dynamic environment 
factors & variables must be precisely overseen if an item 
is to keep on meeting customers necessities for quality 
and expense. 
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Thermo-physical characterization of Jatropha· based Biodiesel 

Thermo-physical characterization of jatropha­
based Biodiesel 

Rishabh Chhirolya•, Yash Gupta, Amit Kumar Paswan, Rishabh Agrawal, Rajkumar Sharma, 
Piyush Singhal 

Abstract- The aim of this research paper is to characterize the 
thermo-physical properties of Jatropha-based bio-diesel. As we 
all aware that, the petroleum products are limited on earth so 
there is a requirement to replace petroleum products with a new 
type of fuel as biodiesel. The Jatropha-based biodiesel has many 
properties to replace the diesel. Researchers are now engaged in 
searching of such bio-diesels. Jatropha-based biodiesel has 
potential to fulfill the future energy demands because 
agricultural land of India is most suitable for the production of 
Jatropha trees. Jatropha crap can be easily cultivated in infertile 
soil and can be harvested in any season. Our farmer can also be 
trained for efficient production of this crop. Different experiments 
are performed for Transesterification of Jatropha (Ratanjyoti) 
during this process. The properties like viscosity, density are 
determined through Brookfield digital Viscometer. In these 
experiments a proper mixture of Potassium hydroxide(KOH) and 
Ethanoi(C2HsOH) in a pre-decided contain ratios mixed with 
Jatropha oil and heated up to 700C for 4 hours. After this process, 
the· solution is left for solidification for two days. Finally we get 
Jatropha-based blo-diesel and Glycerin as a by-product from the 
solution. The experiments are performed in the laboratory of 
Pharmacy Department at GLA University, Mathura. Results 
obtained after Transesterification of Jatropha oil are tabulated 
and compared with diesel. It was found that properties of bio­
diesel are approximately similar ta diesel and are also superior to 
diesel in some aspects. 

Index Temts-- Biodiesel, By-product, Transesterificat.ion, 
Viscosity. 

I. INTRODUCTION 

As we know petroleum sources are going to vanish from the 
Earth in few centuries so there is requirement of such an 
alternative which can fulfill the future requirement of 
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petroleum. In this paper effort has been made to replace the 
cliesel with an alternative fuels like biodiesel. Biodiesel is a 
alternative fuel produced from vegetable oil, animal fats, 
waste cooking oil, palm oil, Jatropha oil etc that have 
potential to replace with cliesel. The biodiesel can be produced 
by the Transesterification of vegetable oil, animal fats, waste 
cooking oil, palm oil, Jatropha oil etc. 
Jatropha is the best tree as an oil seed plant and it have large 
shrub or small tree its maximum height 5m and color is 
smooth grey black and it is a American native plant but now 
available everywhere in the world due to its well adaptability. 
The requirements­
Soil: Wastelands, poor soil, infertile soil, pH value=5.4 to 8.4. 
Water: low rainfall and draught area. 
Male female ratio in jatropha flower: 1:12. 
Seed: Good quality plumped seed (soaked in cow-dung 
solution for 10 to 12 hours and kept it wet in gunny bags for 
10 to 12 · hours). 
Sowing: In hot and humid climate, Jatropha plant are 
propagated by seed (in poly bag-soil: sand: decomposed 
FYM=1:1:1)/stem cutting and for commercial purpose seed 
propagati_on is beneficial. 
Spray 120kg phosphate per hectare and 4 to 5kg of FYM 
(Farm yard rnanure).Flower grows after 9 to 10 months after 
sowing. We get the final crop of Jatropha fruit after 4 to 5 
year of sowing. We get 4 to 5kgJatropha fruit per tree or 6000 
to 7000kg per hectare. By miJling, we get 30% crude Jatropha 
oil by weight from the fruit. For next crop spray phosphorus 
and decomposed FYM per year. We can get Jatropha fruit up 
to 30 to 40 year. 

A. E x TRACTION 

Jatropha seeds are obtained from Jatropha plants. Seeds 
pressed into Screw Press Expeller Unit. 30% Jatropha oil and 
70% De-oiled cake are extract. 

B. L ITRATURE REVIEW 

[l]found that the use of vegetable oil biodiesel into cliesel 
engine gives low quality performance and more smoke 
emissions due to high viscosity. The performance of vegetable 
oil improved by the transesterification process of vegetable 
oil. The methyl ester of Jatropha oil along with diesel may 
reduce the enviromnental impacts of transportation. 
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Synthesis and Dynamic Mechanical Analysis of 
Hybrid Reinforced Polymer Nano-Composites 

Alok SoLLI, Pankaj Sonia2 
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Abstract 

The rcinforcerrrer1t of r1arw-partides is muc/1 beller l11an 
macro range parllc/cs on l11e basis of medlanical properly 

of polymer composite. Some researchers work with sii1gle 
category nano-parllde and some used more than two or 
hybrid composiilon. Nano-particles are reinforced by 
weigl1t percents and at random orientailons lo see the 
effect of reinforcement on hybrid polymer matrix. Tl1e 
prescr1t study of //Us rcscarc/1 is to see combine result of 
two type A/umiJ1a prome naJlo-parildes p o/yn1er wil11 
e'poxy resin; which is prepared of hybrid polymer DaJIO­

composile matrix as per in-situ polymerization techrlique. 
In-situ teclmiques contain wbole processes to fabricate 
l11e l1ybrid composite. Alz(J3 pari/des have been used to 
reinforce b1 epoxy rcsir1 with different weight percenlilge 

of 0.2596, 0.596 and 196 and made hybrid polymer 
composite. 

DMA {Dynamic Meclumlcal Analysis} for 3 poh1t bendir1g 
lesllng for microscopic structure ar1alysis is done. 

Keywords: DMA (Dynamic Mechanical Analysis} 

lotroductioo 

Over few last decades engineering materials as 
. ceramic, polymer, composites have been rapidly 
grow. These composite materials having wide area of 
applications to developed fast & make branch in 
market. The composite material have many materials 
leads to use in refine application [1]. 

The mechanical vision growing in bringing 
resources, on which special types of experiment had 
made. The combine of two or more materials of 
dissimilar properties, whose combination produces, 
combined properties that are better in several ways. 
to its individual constituents. A new material with 
combination of two or more filler can provide 
enhanced properties that produce a synergetic effect 
[2]. 
In composite materials, there are two constituent one 
is matrix and other is reinforcement. The cons tituents 
which is continuous and present in greater quantity is 
called matrix. The function of the matrix is to hold or 
bind the nano-particles together, distribute the load 
evenly between the particles. 
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Protect the nano-particles from mechanical and 
environmental damage and also bring interlaminar 
shear. While the further constituent is reinforcement; 
its major objective is to increase the mechanical 
properties e.g. stiffness, strength etc. The mechanical 
property mainly based on the shape. size and 
magnitude of reinforcement (2]. 
As per Berghezan (4] designed of the composite 
material in such a way that the individual component 
retain their characteristic are so built-in that the 
composite take advantage of their greater properties 
without compromise on the weakness of either. The 
matrix material can be metallic, polymeric or can 
even be ceramic. There are basically three major 
types of composite materials as per the matrix 
material available designated. When the mixture is a 
polymer, the composite is called polyn1er matrix 
composite. 
The Alz03 nanoparticles have phase steadiness, high 
rigidity, and good dimensional constancy in 
dispersion in water. It can be commonly used in 
plastics, rubber, ceramics, and refractory products. In 
particular, it can significantly improve ceramics, 
smoothness, thermal fatigue resistance, fracture 
toughness, density, creep resistance and polymer 
products wear resistance. Also Alz03 nanoparticles 
water dispersion is a capable material of extreme 
infrared discharge, as the far infrared discharge and 
thermal insulation materials are use in chemica] 
character products and high pressure sodium lamp. 

1. Raw Materials used: 
1.1 Alumina oano-particles: 
Aluminum oxide is a chemical compound of 
aluminum and oxygen with the chemical formula. 
Alz03 commonly called Alumina and It Is in Powder 
Form. There are hybridization matrix of two Al20 3 
nano-particles i.e. l)rod shape 2) spherical shape, the 
Rod shape particle have diameter 5-10 nm and 
length 50 nrn. on the other hand spherical shape 
having diameter 14-27 nm. Both shape alumina 
particles provided by Sigma Aldrich India. Particles 
authentication TEM image received from Sigma 
Aldrich. Individually spherical and rod particles 
shape authentication show in figure 1.1 & 1.2 
respectively [20]. 
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Multi- Optimization of Surface Roughness & 
Material Removal Rate of D3 Tool Steel While 

Wet Turning Using Multi-Criterion Decision 
Making Methods 

Vikas Sharma1•2 ·, Joy Prakash Misra3 

Abstract- The objective of the paper is to obtain an optimal 
setting or turning process parameters (cutting speed, feed rate and 
depth of cut) resulting in an optimal value of the swface 
roughness and material removal rate while turning DJ tool steel 
TiC-coated tungsten carbide tool under wet condition. Tagucbi L9 
array bas been used to design the experiments, the results are 
further analyzed using MCDM techniques named Technique for 
order preference by similarity to ideal solution TOPSIS and 
Preference Ranking Organization Method for Enrichment of 
Evaluations (PROMEfHEE) to investigate the multi-optimization 
of response characteristics of DJ tool steel bars. 

Index Terms--

I. INTRODUCTION 

Mostly the machining parameters are selected based on 
the knowledge, labour expertise and also ~eferring to standard 
handbooks. The chosen machlning parameters may not be the 
optimal solution which leads to higher cost of the product[l] 
.High machining performance is obtained by the selection of 
optimum machining parameters. Optimization teclmiques 
help as to select the optimum combination of machining 
parameters [2] Production hubs around the world looking for 
lower cost solutions with reduced lead time and better surface 
quality in order to maintain their competitiveness. 
Traditionally, most ferrous metal parts are rough turned, 
heat-treated and finished by abrasion [3]. In recent years, 
hard turning which uses a single point cutting tool has 
replaced grinding to some extent for sucl1 applications D3 
tool steel is one of the widely used materials due to its high 
and un1que strength that is maintained at elevated 
temperature and its exceptional wear resistance. It is suitable 
for manufacturing of cold work dies and rolls.D3 steel 
possessing high strengtlt and tougtwess in range of HRC 60 
and above is usually known to create major cllallenges during 
~achining. Turning is traditional machlning method that 
could be cost effective method of machining of D3 tool 
steel[4] . However tltere is not much evidence regarding 
turning of materlalllke tool steel in Hterature. 
Ravinder et al; worked on AlSI 03 steel in order to optimize 
tlle parameter for surface roughness and material removal 
rate and compared the different method for multi optimize the 
output parameter, tlley found the WSN met11od best for multi 
optimize the input parameters[5]. Chaudhari et al; worked on 
mild steel using L9 orthogonal array with output parameter 
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surface roughness and tool wear under the environment of 
MQL(minimum quantity lubrication). The experimental 
result showed that the cutting speed, feed rate and dept11 of 
cut are t11e main parameters mat can effect the tool wear. 
They also showed that MQL provides solution for many 
problem during turning. Thamizhmanii et al; applied Taguchi 
method for fmding out t11e optimum cutting conditions for 
surface roughness in turning SCM 440 aUoy steel using 
speed, deptll of cut and feed rate. The experiments were with 
the accordance of LIS orthogonal array and results were 
analyzed with the help of ANOVA (Analysis of Variance) 
method. The work revealed that depth of cut was significant 
factor which contributed to the surface roughness[6]. Sahoo 
and Sahoo Paper presents the experimental study, formation 
of mat11ematical model and input factors optimization for 
surface roughness· in turning D2 steel using TiN coated 
carbide insert using Taguchi parameter design and response 
surface methodology. The experiments were conducted with 
the help of L27 OA taking work-piece speed , feed and depth 
of cut cutting parameters. The influence of the machining 
parameters on the surface finish has also been investigated 
and the optimum cutting condition for minimizing t11e surface 
rougtwess is evaluated. Result shows that feed tlle most 
signmcant process parameter on surface rouglmess followed 
by dept11 of cut. The cutting speed is found to be insignificant 
from tlle study[7]. Selvaraj et al; worked on AlSI 304 
austenitic stainless steel to show influence of cutting 
parameters like speed, feed & depth of cut on surface 
rouglmess of material during dry turning. A plan of 
experiment based upon Taguchi's technique was used to 
acquire tlle data. An ort110gonal array L9, SIN ratio and 
ANOV A was employed to investigate tlle cutting 
characteristics of material using coated TiC coated carbide 
tool. They found feed rate and cutting speed affects the 
surface roughness most and almost equally[S]. 

' 
II. EXPERIMENTAL SETUP 

In this study cylindrical work piece AlSI-D3 tool steel was 
used, Chemical ingredients of the work-piece material as 
shown in Table 1. D3 tool steel is one of the widely used 
materials due to its high and unique strength that is 
maintained at elevated temperature and its exceptional wear 
resistance. It is suitable for manufacturing of cold work dies 
and rolls.D3 steel possessing high strength and tougtwess in 
range ofHRC 60. 
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Correlations development for Nusselt number 
and friction factor of roughened double pass 

solar air heater duct 

Gaurav Bharadwaj,Vikas Sharma and A vdhcsh Sharma 

Abstract-An experiential study lras bun executed to see the 
otcome of usittg inclilred and transverse ribs as roughness 
elemettts on the Nussell number artdfriction f eatures on absorbtr 
plate itt tire rectangular duct used in DPSH. Width to duct height 
proportion (whr) is 10, relati.,e roughness pitch (pie) varies from 
5-20, relntive roughness Jreigltl (e/D,) varies from 0.043, attack 
angle (a) l'Dries from 30 <!.90 ° and Reynolds number lies between 
4000-18000. Tire comparision of heat tramfer and friction factor 
of roughened duct and smooth duct lras been shown. A 
appreciable rise in tire Nusselt 1111mber and friction factor has 
been noticed as tfrat of smooth duct. Nussc ft number and frictioll 
factor correlations have been developed using tire experimental 
data 

Index Tenns- N usse/t 11umber; friction factor; Solar air 
heater duct; Ribs. 

I. INTRODUCTION 

Low heat transfer rate between the collector plate and the 
air streaming inside solar air heater channel lower down its 
efficiency. Also they have low specilic heat. These 
shortcomings are being minimized by providing artificial 
roughness over the absorber plate to a greater extent. lt 
enhances both the Nusselt number and friction factor to a 
considerable extent. This method of enhancing heat transfer 
and friction factor characteristics as artificial roug hness on 
the absorber plate have not been used in double pass solar air 
heater till now. Artific ial roughness can be provided by 
machining, sand blasting. by providing dimples and fixing 
ribs etc. as g iven by Dippery and Sabersky Ll], Saini and 
Saini [2], Leung et al. [3], Burgess et al. (4], Bhushan and 
Singh (5]. 

The design of double pass reverse ebb air heater is firstly 
given by Satunanathan and Deonarine [6]. They flows air 
firs tly between the gap between absorber plate and glass 
cover and then sent it to the duct. They found that the thermic 
fall from one or more cover glasses can overcome by using 
such stn1ctures. These types of DPSH are 10-15% more 
efficient than the single pass solar air heater. 
N.E.Wijeysundera et al. [7] executed the thermic 
performance of two-pass solar heaters. He found that DPSH 
are I 0 to 15% efficient than traditional solar collector . 
Momin et aJ. [8] worked over mgged solar air heater channel. 
They found that increment in the Reynolds number increase 
the Nusselt number and visa versa for friction factor. They 
noticed that the Nusselt number ri es 2.30 times and Friction 
factor rises 2.83 times as compared to smooth collector plate 

for an angle of attack o f 60°. 
A.P.Omojaro and L.B.Y.Aldabbagh [9] have investigated the 
experimental performance of single and DPSH with fins and 
steel wire mesh as absorber. They found that, by using wire 
mesh as an absorber plate the thermal performance of single 
and DPSH increases when the mass flow rate increa es from 
0 .0 12 kg/s to 0.038 kgls. They also found that the maximum 
thermic performance is 59.62% and 63.74% for both single 
pass and DPSH respectively. 
Prashant et nl. [lOJ carried out the analytical study of 
performance of a novel pnrallcl ebb tilled bed solar a ir heater. 
They design analytical model describing various temperature 
and heat transfer characteristics. They found that tilled bed 
solar air heater always gives more efficiency as compare to 
the convenctional non porous DPSH. 
M.F.El-khawajah et al. [I I] investigated the outcome of cross 
fins on a DPSH (Double pass solar air heater) using wire net 
as a collector plate. He investigated them1al peri'orrnance 
with 2, 4 and 6 fins attached. T hey found that performance 
rises with increasing mass flow rate for the range of 
0.0121-0.042 kg/s. The maximum performance found to be 
75%, 82. I% and85.9% respectively for 2, 4, 6 fin attached 
for the arne mass now rate of 0.042 kgls. 
Maithani and Sainj [ 12J investigated the effect of V -ribs with 
symmetrical gaps on the collector plate of DPSH. They 
investigate the augmentation in the Nusselt numbei· and 
friction factor are 3.6 ti 1nes and 3.67 times respectively. They 
also develop the correlation for tbes;tme. 

Sharma et a!. [ 13 J. [ 14 J investigated the 
enhancement in the friction factor aud the Nus. elt number by 
placing V ribs on absorber plate of DPSH. The correlation 
for the Nusselt number and friction factor have also 
developed by them. 

The present experiential investigation executed to see the 
outcome of inclined and transverse ribs on the Nus elt 
number and fric tion factor used in rectangular duct of a 
double pass solar air heater as artificial roughness on the 
ab orber plate, as none of the studie is being carried out over 
double pass solar ai r heater. The experimental data has been 
collected and used for the dcvelopmcnL of heat tmnsfer and · 
friction factor correlations. 

II. EXPERlMENTf\LSETUP 

A schematic view of the experimental set-up has 
been shown in Figure I.To study the effect of artificiaJ 
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EXPERIMENTAL INVESTIGATION FOR 
OPTIMIZATION OF PROCESS 

PARAMETERS OF EDM FOR TITANIUM 
GRADE 5 ALLOY [TI6AL4V] USING 

TAGUCHIMETHODANDPROMETHEE 
METHOD 

Avdhesh Komar Sharma, Gaurav Bhardwaj, Bharat Singh 

Abstr.lct. Th~ Ei«1rical Dischacg~ M:achining (ED.M) is ooe ot 
the most counnoo and must accepted no.n-tradltloaal mac:hWlog 
p1"11Ce$S used. The work-piece m;aterial selected lo this 
expuiwent Is 1itauiUJit Grade 5 Alloy {TI6Al4V] taking in to 
account its wide usage in industrial appliClltion. The high 
strtogth and stiffness of TitaWwn Grade 5 Alloy leads to 
lmpro\e tensile shear and Jlexw-al properties. The variable 
parameters are peak curt-enc, _pulse on time, and pulse o~ cJwe 
and gap voltag~. On Che basas of PROMETifEE malnx ami 
TO PSIS (fechnlque for Order P.refercnce by SiJullarity to Ideal 
Solution) tuetlaodolo&ies for four factors '14iCh three levels ol 
each factor, '14t hau selected Lt. ARRAY fur DOE (Design of 
Experiments) to bt carried out for lroowlng ~e TWR aJJd MRR 
the effect of tbe variable par.uneten tucnbuned alxw~ upon 
macblnbi" cbaractuisUcs such as MRR and 1WR is nudled 
and ln\csUg:~ttd. The tool m.a.terial is COPPER CADMIUM. 

Keywords: Electric: Discharge Machining. Toot Wear Rate, 
Material Removal Rate, Peak Current, Flushing Pressure. 

l. INTRODUCTION 

Electrical Discharge Machine (EDM) has now turned into 
Ule most critical acknowledged iruto~tion in assemblln~ 
buslne\S~ since uunierOUS mind bogglmg 30 shapes can 
madlined utilizing a straightforward molded Instrument 
tenninal. 

Flgurel: Concept of U1e EDM 

EDM is a vital "non-customary assembling ted:Jnique". 
created in late 1940s and has been acknO\vledged worldwide 
as a standard handling production of forming tools to deliver 
plastic moldlngs, die casting, forging dies and so fortl1. 
Customary machJning methods regularly in view of the 
material re~no\lal, utilizing tool material harder than the work 
material and can't machine them ftnandaUy. An EDM 
depends on the dissolving impact of an electric spark on both 
the terminal utilized. EDM really Is a procedure of using the 
evacuation phenomenon of electrical-discharge in the 
electric. Consequently. the cathode and nnode assumes an 
essential part, which Influences the material ren1ov-dl rate 
(MRR) and the tool v.-ear rate (TWR) whldt are the 
fundamental yield parameter ofEDM. Figl,lfe 1 demonstrates 
the mechanical setup Md electrical setup and electrical 
circuit for electro discharge machining. A thin slit around 
O.OZ5mm Is keep up between the device i!Od work-piece by a 
servo framework appeared in figure. Both tool and 
work-piece are submerged in a dielectric liquid. Kerosen.e 
oiUEDM oil is extremely basic kind of fluid dlclec~lc albell 
gaseous dlelectrlcs can likewise be utilized in. certam cases. 
Tite tool acts as cathode and work-piece acts as anode. 
Voltage in form of a spark discharge through the gap, when 
sufficient enough in a lime interval of 10 micro sccort~ 
Because of heat the positlve ions and electrons produce a 
conductive discharge channel. II Is exactly now when the 
spark hops causing crdShes amongst particles and electrons 

d king a channel of plasma. A sudden drop of the 
an rna c1 bl current electric protection of tire past chann ena es f 
thickness to adlicvc high esteems creating an expansion o 
. lzation and the sure of an effective magnetic field. The 
:::ute spark happens adequately pressure is produced 
aroon st work and tool bealuse of which a hlgh temperature 
Is cor~e to and at such high pressure and temperature some 

Ieee of metal Is liquefy and disintegrated. Sud• restrl~ 
p t in tem•-ature prompts material outrageous asceu r- · r 
evacuation. Material expulslon happens because o ca~ 
vaporlz.-.tion of the material and additionally because o 
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CFD analysis of free surface flow over Broad-Crested 

Weir using Volume of Fluid Method 
Mr. P~bant Dixit. Dr. T. S. Desbmukh 

ABSTRACT The prediction of water surface elevation in open 
channels is quite important in order to evaluate and determine 
the side wall heights of structures in open channel systems. At 
present empirical equations are being widely used for this 
purpose. In earlier half of 191~ century experimental approach 
was used but it bas some drawbacks such as laborious data 
collection and instrument operation limitation. Moreover the 
3D flow behavior or some complex turbulent structure which is 
the nature of any open channel flow cannot effectively captured 
throu&h experiments, so in these circumstances, computational 
approach can be adopted to overcome some of these issues. In 
cGmparuon to experimental studies computational approach is 
repeatable, can simulate at full scale, can generate the Dow 
taking all the data points into consideration. 

The intention behind the present work is to use the simple 
geometry of the rectangular broad crested weir to test the 
commercial CFD software ANSYS-CFX with a view to test its 
feasibility for implementation in more complex open channel 
flows. In this first the experimental results of Hager & 
Schwall's are validated and then analysis is done for weirs with 
diiTeren~ 

INDEX TEAMs- CFD, VOF, Voluu•e Fraction, Weir 

INTRODUCTION 

In order to evaluate and determine the side wall heights 
of structures in an open channel systems the prediction of 
~ater surface elevation in open channels is quite important 
but still empirical equations are more relied upon for the said 
purpose. The physical model tests (investigating different 
flow conditions and geometrical setups) and numerical 
modeling (for free surface in open channel) may be the 
prominent methods for assessment of the effect of flows on 
water levels. In comparison to experimental studies 
computational approach is repeatable, can simulate at full 
scale, can generate the flow taking all the data points into 
consideration. 

The study of free surface flow in channels play an 
important role in river modeling, hydropower engineering, 
irrigation engineering, flood mitigation etc ... The prediction 
of free surface profile is very important in the design of 
various ·hydraulic structures such as measuring flumes, 
spillways, hydropower canals etc. flow in open channel are 
affected by following parameters such as shape and slope of 
channel and depth and velocity of fluid. Interface capturing 
(makes use of advection of a function that represents the 
interface for simulating interface behavior) and tracking 

First Author J~aJK. Mechanical engineering. GLA University, Mathura, 
India, 945042 I I OJ. (prashantdlxll@gla.ac.ln). 

Second Author l1illlle, Civil engineering. MANIT Bhopal, MaU1ura, lndlil, 
9425015254 . (manit tsd@yahoo.rom) 
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method (simulates the behavior of interface by deforming the 
elements) are well known methods to carry out the analysi,s of 
free surface flow modeling in CFD. Although later method 
simulates the interface behavior more accurately as 
compared to earlier one but it requires regeneration of 
elements depending upon the fluctuations on interface which 
makes the method unstable. This instability can be avoided 
by increasing the number of elements however this increases 
the computational load. As compared to this the interface 
capturing method gives fairly accurate results without 
deforming the interface elements. 

The Volume of Fluid (VOF) method for capturing the free 
surface variation is quite popular due to simplicity in coding 
{since interface elements need not to be regenerated) .and 
stable calculations {even when there are fluctuations in 
interface). 

In 1981, Hirt C. W. And Nichols B. D. [9] presented 
volume of fluid (VOF) technique for the Dynamics of Free 
Boundaries as a simple and efficient means for numerically 
treating free boundaries embedded in a calculation mesh of 
Eulerian or Arbitrary Lagrangian-Eulerian cells. It is 
particularly useful because it uses a minimum of stored 
information, treats intersecting free boundaries 
automatically, and can be readily extended to 3D 
calculations. In 1999 Gueyffier Denis [7] introduced 
three-dimensional methods for interface calculations that 
can deal with topology changes, describe a numerical 
scheme, built from a volume-of-fluid interface tracking 
technique that uses a piecewise-linear interface calculation in 
each cell. In 2007 Hargreaves D. M. [8] describes the 
validation of Computational Fluid Dynamics (CFD) for 
modeling free surface flows over common hydraulic 
structures. Different CFD simulations were compared 
against an existing set of experimental results for the free 
surface flow over a broad-crested weir which was given by 
the Hager and Schwall (1991). He fixed the upstream and 
downstream water heights in the CFD simulation and 
reproduces the analytical free surface profiles, velocity 
profiles and pressure profiles and discharges over the weir for 
different discharge rates. The use of turbulence model is very 
important for good results, he used different turbulence 
model for different cases. In 2010 Gandhi B. K [5] 
investigated the different real flow conditions to determine 
the velocity profiles in both the directions in which field ideal 
flow condition rarely exists. A commercial CFD code 
'Fluent' was used for numerically models of various 
situations. He investigated and discussed the effects of bed 
slope, convergence/divergence of channel width and 
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Multiobjective Optimization of Submerged 
Arc Welding Parameters on AISI 5130 Alloy 

Steel using Taguchi Method · 

Bharat Singh, Piyush Singhal, Avdhesh Shanna 

Abstract-Submerged Arc Welding (SAW) is considered as a 
multi-input process. ln order to achieve high productivity and 
quality of weld, it is very difficult to select optimwn combination 
of input process parameters. In this work Taguchi Method is 
be.ing used for the optimization of input process parameter, which 
is very simple, fast, robust and convenient. Submerged arc 
welding (SAW) is a process of overlaying metals by coalescence. 
The heat required for coalescence is provided by an arc generated 
between conswnable electrode and work-piece. Analysis of SAW 
process paran1eter is key point for researcher due to its wide 
application in heavy welding industry, ship construction, pipeline 
etc. To set the optimum process parameter is a common problem 
with SAW for desired response due to its multi input parameter. 
These parameter are welding current, arc voltage, welding speed, 
wire feed rate etc. Later response found by the process 
significantly JnOuence by these parameter. In this work, 
Submerged Arc Welding is performed on AISI 5130 aUoy steel. 
Responses in terms of depth of penetration and Hardness of 
welded joint are analyzed. Based on optimization a regression 
model bas been developed for each response. Optimum levels of 
factors have been identified. The predicted vaJue oflevels has been 
validated by experimental run. 

Index Terms- SAW, Taguchi, Response Surface Method, Depth 
of Penetration, Peak temperature. 

I. INTRODUCTION 

Welding is a process of overlaying the metal over the other. 
Welding is much faster, advantageous and economical 
compared to other fabrication process. In order to provide 
high quality and high deposition weld, submerged arc welding 
was introduced in 1930s. Variation in Procedure ofSAW 
~nput parameters will affect the weld quality, shape and as 
well as the amount of weld deposition. There has been a 
continuous interest of researchers and practitioners since 
1930 in the augmentation of weld quality. In Submerged Arc 
Welding, the qualities of weld deposits are mainly influenced 
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by welding current, welding voltage, welding speed, wire feed 
rate ,electrode sickout etc [1). 
Several attempts have been made by Researchers [1-5] for 
prediction and optimization of Input process parameters in 
SAW process. Datta et. al[6) elaborates the study of welding 
input parameters effects on bead geometry i.e. depth of 
penetration, weld bead width, weld reinforcement. ANOV A 
and grey based Taguchi technique, has been utilized for 
optimized results. Chandel et al.[7) has investigated the effect 
of deposition rate on bead geometry Submerged arc welding 
can also utilize for welding of dissimilar material [8). A 
comparative study has been developed by Gunaraj[9) for for 
predicting weld bead quality of bead-on-plate. The area of the 
heat affected zone is more for bead-on-plate as compare to 
heat affected zone for bead-on-joint[9]. 
There has been changing trend in increasing use of Taguchi 
Method In design of experiments since past decades due to 
efficient and systematic approach to optimize designs for 
experiments, characteristics and cost[1-26]. This method is 
very common in all engineering problems. Taguchi method 
eases the optimization procedure for investigating the 
process parameters in submerged arc welding. Tareng et al. 
applied Taguchi Method for optimizing the hard facing by 
using submerged arc welding. In this investigation, a grey 
relational grade achieved from by establishing the grey 
relation Then, optimal process parameters are predicted by 
developing the design of experiment proposed by Taguchi 
method[27]. 
In the present study, attempt has been made to determine the 
optimal process parameter in submerged arc welding to yield 
desired weld quality in terms of bead geometry and bead 
mechanical properties and to analyse the effect of various 
process parameters on Weld bead. In present study Taguchi 
L27 orthogonal array design has been used for conducting the 
experiment. The influence of SAW welding parameters i.e. 
welding current, welding voltage, welding speed, and wire 
feed rate on depth of penetration (DOP) and weld bead 
hardness has been investigated. 

II. T ACUCHI M ETHOD 

Taguchi Methodology is an emergent tool for the systematic 
and scientific design of experiment for high quality 
production process and system. Dr. Genichi Taguchi, 
developed a orthogonal array experiments, which reduce 
variance in the process and system. Orthogonal array (OA) 
developed in Taguchi method provides best set of design of 
experiment (DOE) which results in 
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Influence of Steel Crystal Powder on Performance of Recycled 
Aggregate Concrete 

Salmabanu L uhar1
, Pankaj Singh Chaudhary2

, Ismail Luhar-3 

'Department of Civil Engineering, Malaviya National Institute of Technology, India 
2Department of Civil Engineering, GLA University, India 
3Retired Geologist, Water Resources Department, India 

Abstract. This research paper pre-sents the scientific attempt of a comparative study of 
recyc led aggregate concrete (RAC) and conventional concrete with the incorporation of waste 
steel crystal powder. In this study, recycled aggregate concrete bas been prepared using 
recycled coarse aggregate as a partial substitute (0-30%) of natural coarse aggregate which 
provides an efficient solution to the dilemma of va luable ferti le landfill ing and also saves 
natural aggregate resources. The objective of this study is to investigate the strength and 
abrasion resistance of concrete made with recycled coarse aggregate. The addition of waste 
steel crystal powder varying from 0% to 5% by weight (with 2.5% increment) of total mix and 
assess its suitability for use in a series of designated applications. The compressive and flexural 
strength results on the recycled coarse aggregate demonstrated higher percentage loss titan 
natural aggregate but remained within the acceptable limits. An adverse efTect observed when 
waste steel crystal powder added into the RAC as well as conventional concrete. The results 
arrived from abrasion tests reveals that wear depth with the replacement of coarse com;rete 
aggregates is enhancing with the increase in the replacement ratio but decreases with increase 
in waste steel crysta l powder in the mix. In general, addition of waste steel crystal powder can 
produce stronger recycle coarse aggregate concrete as compare to conventional coarse 
aggregate concrete. 

1. Introduction 
Concrete is one of the most versatile materials employed in the construction industry. Progressively, 
the exigency for concrete is increasing which in turn boost the demand for their raw materials [1, 2] 
The consumption of concrete is second next to the water on our planet [3 , 4]. The cement industry 
faces several challenges such that depleting fossi l fuel reserves, scarcity of raw materials, perpetually 
increasing demand for cement and concretes, growing environmental concerns linked to cl imate 
change and an ai ling world economy [S-7]. Presently, escalating industrialization results into 
immoderate work of construction and d::molition (C&DW) activities. During last decade, the C&DW 
activities have increased tremendously around d1e world [8]. This waste is generated by the demolition 
of concrete elements and stmctures. In India, around 10-12 million tons of wastes, i.e. bricks, ti les, 
wood, metals, concrete etc. are annually generated by constmction industry only. Concrete and bricks 
waste generation occupy SO% of total wastes which is not efficiently recyc led [9]. Recycl ing of this 
wastes has various advantages such as reduce waste disposal problems and decreasing the 
consumption of natural resources. Many countries inaugurate regulations on reuse of waste materials 
in construction activity and have to generate recycled aggregate from the construction waste and 

~ <D:J Conte Ill frum this work may be used under the temlS of the CnJ:oliv~ Commons /\mibotion 3.0 lkence. Any further distribotiun 
~-=:....:i.fl•_lllllli of this work must maintain attribution 10 the author(~) and the title of the work, journal citation and . 
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Effect of Temperature on Volume, Thermal
Expansivity and Bulk Modulus in Nanomaterials

Monika Goyal
Department of Physics, GLA University, Mathura 281406, UP, India

In the present work, the author has used the potential independent theoretical models for the deter-
mination of variation of thermo elastic parameters such as coefficient of volume expansion, volume
expansion and bulk modulus for nanocrystals of silver (Ag) and aluminium (Al). The temperature
dependent forms of Tait’s equation of state and Murnaghan equation of state are employed. The
values obtained from the equation of states (EOS’s) for volume expansion are compared with the
available experimental results. The results obtained are used to choose the best model from the two
models considered to study the thermoelastic properties of nanomaterials. A good agreement has
been obtained between the theoretically calculated results and available experimental data.

Keywords: Equation of State, Nanocrystals, Thermal Expansion, Thermal Expansion
Coefficient.

1. INTRODUCTION
The thermo elastic properties of metallic solids, minerals
and alloys etc. have been studied by many scientists under
pressure and temperature. This study helps to understand
the earth’s interior as it provides important information
about the evolution of the earth. The change in tempera-
ture and pressure affects the atomic stability of the solid
material and as a result alter the physical properties of the
material like compression, heat conduction, elastic prop-
erties, thermal expansion etc.1�2 It is found that very less
quantity of nanocrystalline forms of minerals are present
inside the earth’s crust; however their importance cannot
be neglected.3–5 In past few years, there has been inten-
sive study, both experimental and theoretical, to explore
the fascinating physical properties of nanomaterials. The
study of nanomaterials having dimension upto 100 nm is
current area of interest to understand its intrinsic charac-
teristics. Large surface to volume ratio in nanomaterials
enhance the surface effects and make them different from
their bulk form. Because of the significant difference in
behavior of nanomaterials from the bulk form, their study
under high pressure and temperature is necessary. Var-
ious experimental and theoretical studies are performed
on nanomaterials under high pressure and temperature.6–12

However, the theoretical studies are less. So, a theoreti-
cal method is presented here for the study of nanocrystals
under high temperature.

2. METHOD OF ANALYSIS
The Tait’s equation of state is expressed as follows:13–15

V �P�To�/V �o� To�

= 1− 1
�B′

o +1�
ln
{
1+

(
B′
o+1
Bo

)
�P�

}
(1)

where Bo, V0 are bulk modulus and initial volume at zero
pressure. B′

o is the pressure derivative of bulk modulus.
For including the temperature effect in Eq. (1), the thermal
pressure (PTh) term is introduced in Eq. (1) given by:

PTh = �0B0�T −T0� (2)

So, the net pressure acting on the solid is given as:

PT = P −�0B0�T −T0� (3)

The temperature and pressure dependent Tait’s equation of
state is expressed as:

V �P�To�/V �o� To� = 1− 1
�B′

o +1�
ln
{
1+

(
B′
o +1
Bo

)

× �P −�0B0�T −T0��

}
(4)

Putting P = 0, the temperature dependent form of equation
is expressed as:

V �P�To�/V �o� To�

= 1− 1
�B′

o +1�
ln�1−�0�B

′
o +1��T −T0�� (5)
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Inheritance of resistance to Fusarium Wilt in Pigeon pea 

A. Nishant Bhanu', M.N. Singh and Abhinav Singh Rathore 
Department of Genetics and Plant Breeding, Institute of Agricultural Sciences, Banaras Hindu University, 

Varanasi 221 005, Uttar Pradesh, lnd1a 

Wilt caused by Fusarium udum is the most common and destructive disease of pigeonpea. In order to incorporate Fusarium wilt 
resistance into adapted, popular high yielding but susceptible genotype MAL -18, the inheritance of resistance to Fusarium wilt was 
investigated in pigeon pea using two Fusarium wilt resistant genotypes, namely BWR-133 and BSMR-846 and MAL -18 as 
susceptible genotype. In the cross of MAL-18 x BSMR-846, analysis of F2 progenies showed a digenic epistatic interaction 
mechanism of resistance with a 13 (resistant): 3 (susceptible) segregation ratio. Similarly, evaluation of F2s of the cross MAL-18 x 
BWR-133 also showed digenic epistatic interaction with segregation ratio of 9 (resistant): 7 (susceptible), indicating a 
complementary gene action. Study of progenies back crossed to resistant parents indicated the segregation of resistant and 
susceptible progeny in the ratio of 3R:1S in both the crosses. The allelic test between BWR-133 and BSMR-846 confirmed the 
independence of genes governing resistance. The information on genetics of Fusarium wilt resistance generated from this study 
could be used, to introgress Fusarium wilt resistance mto susceptible but highly adopted cultivars using marker-ass1sted backcross 
breeding and in conventional breeding programs. Further studies using diverse pigeonpea lines with resistance to specific virulent 
isolates will be undertaken in order to confirm or reveal additional resistance genes. 
Keywords: Pigeopea, Fusarium, Wilt Inheritance, Digen1c, Complementary, Epistasis 

Pharmacognostic evaluation of WithaniacoagulansDunal (Solanaceae)- an important ethnomedicinal plant 

Pooja Singh and M.P Singh 
Department of Botany 

UdaiPratap (Autonomous) College, Varanasi 

The genus Wlfhania (Family: Solanaceae) holds an important position in Ayurveda, the Indian traditional system of 
medicine. Withaniasomnifera Dunal and Wlfhaniacoagulans Dunal have been documented in folklore as panaceas for various 
ailments since time immemorial. W. coagulans (WC), commonly called as Indian cheese maker is used for fermenting milk for 
cheese production in various parts of India. Medicines derived from natural products have generated widespread interest and 
attention globally on account of their safety, efficacy and relatively fewer side effects. This has caused a paradigm shift towards 
opting for safer plant-based remedies. The plant, Wlfhaniacoagulans Dunal is well-documented in Ayurveda as a cure for a plethora 
of diseases and conditions. Fruits and leaves of W. coagulans Dunal contain an enzyme called Withanin and are commonly used 
to coagulate milk. Various parts of this plant are known to possess and exhibit a wide spectrum of biological activities. The fruit is a 
berry having a sweet taste with reported sedative, emetic and diuretic properties. The dry fruits are commonly used for treatment 
and management of diabetes in northern parts of India. No wonder, the fruit is also commonly referred to as 'tukhm-e-hayat' (fruit of 
life). The plant has also been found to possess a range of activities viz.hypoglycemic, hypolipidemic, freeradical scavenging 
cardiovascular, hepatoprotective, anti-inflammatory, wound healing, antitumor, immuno-suppressive, cytotoxic, antifungal 
and antibacterial properties . 

Effects of 2·4 D concentration and sodium salt stress in Banana callus 

Pradeep Choudhary*1, Vishal Khandelwal and Ashok kumar Bhatia 
Department of Biotechnology, GLA Un1versity, Mathura U.P 

This study a1ms to employ plant tissue culture techmques 1n the 1mtiat1on of caflus for three vanet, ol Banana at drfferent Auxrn concentration and 
to evaluate their salt tolerance. The response on three different banana vanety to calus lorma!ion and saliruty stress was mvestlgated. A callus 
was imtiated from shoot tips, cultured on MS medrum supplemented with 2. 4 6 or 8 mg.• 2 4.{) adcf5on to the control Callus cultures were then 
exposed to dtfferent salinity levels (0, 0.5, 1, 1.5 and 2%) NaCI to regenerate sal' tolefan! !Dtt5 The resul!s re~ealed that the best callus imitation 
was observed on explants cultured on 4 mgl1 2,4-D containing medtum whrle 2 mg.1 2 4-0 was more SUitable for callus growth and multiplication. 
Shoot tips and young leaves were superior m callus production as compared lo yooog stem segmer.•s and SJgmficant dtfferences were observed 
among the dtfferent variety in their response to produce callus and subseqoen' plan! regener.OliL he results also showed that callus fresh 
weights were significantly reduced with tncreased NaCI concentration tn the meotum.. = erent variety of banana showed sigmficant 
differences tn thetr response to salt stress, and the vanety present in Mattwra rega. ...-as :::eu ~ ~ otner two vanety of eastern U.P. in thts 
respect Eshmahon of the amtno add proline tn callus cuUures showed an mcrease irlaeased sa:; concentrallons. Ftnally, plant regeneration 
percent tn callus cultures were reduced Wlth mcreased NaCt concentra1JOO and no ~ea'Jlll • was attaned at 1 .Sand 2% NaCIIevels 
Key words· 2-40, Sal\ s\ress, Callus, Proline 
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tt~~'Y1~~ s!avcnglng ~clivity ol ascorbic acid and OIH respecltvely at same con~ntrabon (0 025 mgrfTII). '1/h~r \ 
1~ 72 '0 IOmgf0.20m!l per ml ccncentrntions were used the pe~ccnl~g•) tnh•b•lion ·mill HAE rn compJt~~on trJ J~r.Grt•c a'J1 an1 \ 
o.osmg• relatively more pronounced. Dose dependent percentage iolvllilton ,.,~s ~t•o llluM Th~ ~r·1dy w~s d~~~~n~ "": 
BH I 1~,,~ 10 assess Ute ellcc.t ol different doses ol HAE ol N. cadamha leilve~ on r:~1 splenocyte pr:;ltlerilbon. i'c.r m v!lro ctfecr c' 
condv•;e N. cadamb9 leaves 200 ~I ol 2x101 spleen celslweP were used and cullured •n rripl cnl~ tn RP~.II-11)41) m~ ~ll' 
HAE 

0 nled with 10% lelal bovine serum (FBS) in presence ol (5 pg.'ml) optimum cone. of ccnc~na•1at•n·A (a co•wenl!On~ 
suprleme . . d . I C • . lal• g substance for splenocyle proMera5on). In Vt(ro study revealed that HAE showed dose dependent '" u~~on o 'i~·'"· 
sbmlv d ~plenOC)'Ie plolileration. 500, 250, 100, 50 and 20 ~glml ol HAE CJuscd 258%. 195~, m·.; ~~ ~ · ·, 3r 1 jfj 1;', ~ 
ue~ ~ arion in spleen cell culture respectively. Study concludes antioxidant and immunostimulatort potential 'il H~E IJI .'1 cad am! a I 
II' 

1 ~and responsible phylochemicals present in HAE of N. cadamba needs lobe lurlher investigatfil 

~:~words· antioxidant. immunostimulatory.;::c:::reedlng In Ornamental Plants • \ 

Vishwa Mohan Dev Chauhan', Anll K. Singh, Anjana Slsodla. r.lnnakshi Pad hi, Sumlt Pal 
Oeparlmenl ol Hor~cullure, lns~tute ol l.gricullural Soences 

Banaras Hindu Umversrty. Vara.1asr 22Hl05 

.. _... • .1/11(' _,...,. . -- .. -· 

Novelty in <Xllor and 101m or the plant arc two of the import.anltrarls thatp:~rsuatle me consumer fo1 select•on of a pan tular l)pe c! ' 
omamental ~ant cullivar. Molecular breeding using recombinant DNA lrdm.ques offers ample opporluni~es to proouce omamenti!l 
cultrvars displaying novel nowes colours and lorm which are lar beyclld the range oltradrllonal breedrng merhao~. The roiC gene 
has been used in molecular research lo modify plant archilecture ot dvysanthemum. leading to 11S bushy habtl and rnduction o I 
smal flowers with compact stems. While in case ol petuni.l and pel<lr~onlum Induction ol tile roiC gene ·.'lith r1grollacte11um 
thizogenes resulted In lhe reduction in planl height, leaves. and Co"Ner sm The time lor flowenng Is also reduced in roiC transgar.t: 
plants. Application ol molecular breeding slrategies to mod fy Oavonoid bt0synthe5ts in cluysantnemum. cyclamen. cymbidium. 
lisianlhus. pelargonium, and pelunla Is also under study. Desprta the 5tgnif~canl potenbal ol genetic modification (GM)technctogy lcr 
omamentals, the high cosls or research, developl!li!nt and r99ulatory at:tproval. the ccs:s and dlf'~eulhcs ol ac•ass •.o 1nt~llar:1ua• 
property rights (IPR). and some market resistance p1esent significant chaUcnges lor plO~Iaotc appt•cahons Jf n:olec:;lar tre:!drn~ 
Although consumer resistance may be less for genel!caOy mod1fied ornamentals than ll1at lor load products. lllH at 111e sarr.e ~"~ 
narrowing the genetic base can put us in a bad Situation in future. Howe,er understanorng tnatltl<r<: tS a need tor novel ·ratls 1n;,1 
can be provided only by molecular breeding, the technology is sllll hkely lo haYc a mafor lmpatl on the tnduslr'ftl't the future. 
sKey;/OJds: Molecular Breedrng. roiC gene, ornamentals. navonolds 

EVALUATION OF SOME HIGHER PLANTS FOR THEIR ANTIFUNGAL ACTIVITY AGAINST RED ROT OF SUGARCANE 

Vlvck Kumar Yadav & R.K Sahani 
Oeparlmenl or 6Jta, 1 

DAV. P.G. College, A!am;Jrl·-2~~1}01 hj•:J 

Two hundred lorry r:.shl samples, comprising various pailS of 170 ~:Jnt ;p2c~s o' 1!9 generJ b~lo~ ~~n~ :r 5~ ·3m:tcs, were 
screened againsl If··~ lest fungus col/ecto/richum falcarum. Onlr lh~ 1·1: : c•tra:t c• , : , :n'IJm wurr~r.v·· •_nr ~'r"::-11e<l tCO', 
hmgrlo~icily. O:her pl~rtl extracls showed eilher poor fungiloxicily or ~ ~rr• ?.:>:tl~ r a:<: th~ tn)C.:i'ill >"··:.-:.'\ c: ~e •l l~;rgJl Tr.c 
:•)'tlr?Cihanolic cdra~t of fruit was fractionaled by different solubinty rn~tr ··d ::~~ C"l·rth~ ~·.:!r~leum -:th~r .,,~, ~:t ·.~ as bunJ ~~ h.J1~ 
,ungti01lCily. I.IIC or the acbve fraction was worked oul (1200 PPM) ar.o.! :,! :· .s '~~. :~,:; l~.:n :1 1·.as tur.\;•:·J:J: ,11 t.Ji•Jre. T~e a:~·.c 
':

11011 
,;tt.IIC was able to wilhsland heavy inaculum density; killeo l':· ·~; : : J· · ~;~r 1r1 1 J(l ~ ·> .: t ~ ·res ·· ''' :c•viJ ~" tnlV* 

~ ect•~tl! uso:d a1 any pH between 4 and 9; had a broad antifungal ~~·!::r,,... :: ~; :·· · . ~ ,: !.• :•,, ; r.: ,"., ·~ , ., ..... , • ., . ... ,,,o, 

Su,g,ode~ l~e ml'e fraction proved Ia be nonphylotoxic Md it sl!n·~:•:,~~j ~ r i'·· : • ; p : u:::·.; . 1 -- ;·, 1 ~- -•!' •'; .; t• .. :- .-· 
4tch. ·,ml oll.::naruryr. 

{66) 

t ~ . I '""' • '\ I 
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\\ IIITF.Fl l f. S· A rOl'""'l ' ' .. · •'.:• l1\L fll F.~EAl TO AGIHC LTURF. 

lllna Anjum' •u1tl Or. S. l. Ahmt'tl' 
' Rcl.cnrch Schular. ' Assu.:iutc l'rufc•sw 

Ocp.llt1llcnt <If 7.lH>k•ID. Aligu1 h Musl11n t lnl\•cr~o~l y, All~c~m h 
l·· n11ul. hinll:u\)um51\49(u p.mn1l."''111 

Wh· n· nc tc~ arc ~malll lctniJHcnms th:llt' I ·nil . ~ 
fam tlv in the sun.-rfllmll\ \ I · t1 '

1 
) fl "• ~ l.'cd 0 11 the undNSHics ofplnntll'nvcb. They Cllmfln~c the fam1ty Aleyrodltbe the ,,111, 

· ,. . . · c~· ro o dt·~. lcvwd d • . 11 . . • ' 
length of 1 111111 10 ~,1111 ' I • 1 11' arc ~mn II1 \C:Ct~. mn" \JICCtc~ w1th a Wllljtspan uf lc~\ than \ mm and a hNI) 

- 1 " nny nn· '" <mnll tl t 1 · cxduck'<l bv scrcenitw Will . r. • 111 ltclr SI:I.C c:rclllc" pruhlcm nl lhctr .:ontwlm t~recnhoiiSC> bccnUllc they clln only be 
• 0 I \crv rille ntl'sh· Ill fa·t tl .• ' I - ' 

llll'tn. so that unchl!<:kl.'d whiidh · : . ". 1"Y ~:.Ill enter mcs 1 ~~~ lmc 1hntmany ofthc~r natural cncm1c' cnnnu1 cum~ 111 a ttc1 

agrkulruml as ~'ell n . r 
1 

• ~pul.lllon~ Ill !).l'l."ellhouses ruptdly become ovc:rwhclmmg and cau>c .1 cun\ l<kr.1blc \,1.,, 1u 
• · s roro:strv P ant:111on with tl · .· · · · wtdcst impao:t ' 'te ..__ 1 ·' • lc mcrcasmg tempcmturc. The ab1l 11y t•f wht1 cl11c~ lo carry and ~prc<~d di!lell'C: j, the 

u Y "" vc Hlu on "luhal fuou 1, ·' · 1 h · . . . crop prot ·ct ' bl "' muuctton. II I c lruptc~ und subtmr1c•, wh1tufl1cs have become one olthc mo\1 &enou' 
c ton pro ems. While sc · • 1 - • r 11 • wl111.n . . 

1
. ... 

8 
. . · ~~m >pee"~ o while y cau~c crop losses lllrough dlrccl lccdmg.n spcc1c~ complex, ur gruup ot 

" lcs n Ule genus <'miSro arc . h . . 
tbev c~ . . "' nnponanl Ill I c tru.n~mt ·ston of plant dise:t.~cs. A mujur problem is the fn.:tthnt whitcl11c~. v 1ru~ 

• ~rT) can lllu:ct man)' host plnttl · t •l d ' · 1 1 . . . ·· :.. " ' u •ng ngncu tum crops, palms,nnd weeds. 
Kc~ ''ords: Whuentc..'S. Agr1cuhurc. Tlm·nt. Ale) rodid~ 

ORGA.'IIIC FARMIN G: A SCENARIO FOR SUSTAl:"'ABLE AGRICULTURE IN l "'DIA 

Alok Bharadwaj 
Assistant Professor 

Department of Biotcchnolngy, GLA University. Matbura 
E-mail: ulok.bhardwuj@gla.ndn 

To meet the requirements of growing population. green revolution was accepted in 1 9Ml'~ in lndia that posen negative imp;~~:t on sou 
hc:~lth as well as on consumer health because farmers used excessive amounts of chemical fertilizers and pesttcidc:s to mcn:nsc the crop 
yteld. Titese chemical fenili.t:cnl and pesticides hnvc dctcriomtcd the soil fertili ty and ovcrcxploitat:ion of pesticides htt.~ led to th\' 
d~,•,·clopment of various life rhreatening di~cascs ~uch as cancer etc. in humans. To overcome the :~dvcrse et'l"ects of .:hem teal fenihze~. 

both de,·cloped· and developing countries now adopted organic fanning. lnlndia, orgunk farming was the tmdiuonal means of ftmmng 
but after th<' d..-lcterious effects of green revolution. now the farming practices ugain shifted towards orgRnic crops. The mum ann ->t 

o rganic fan n lllg is 10 mmnt.atn the soil health by cultivating crops using organic wastes (plant, animal waste) ulong with the hencftcml 
microbes (biofcrtihzers) thai helps in keeping the sui I alive with sustainable production m pollution free ecofriendly environment A;; 
per the: r.:corcb availahk. India s tood lirs t in terms o f organic products among 170 countries til120 1 !\. India has als,, secured 11• nmk ti ll 
2015 10 exporting the organic products to o ther countries. The above data is sufticicnt to concludc that t'ururc ot organic fnnning 1s '~:~ 

bright and ~ccurcd in India and ha'> a sustainublc npprouch also. 
f: t•ywor d: Orgamc Fanntng. Chemical Fenilizcrs and Sustainable Agriculture 

======~==============~10~===================== 
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~· I • \,. t " " 'II•JtP' Ulll l 

I Ill· t'lllll'lll 'l'l'nnrhrnf rcth'\\'llhl, 1. 
1
• 

'I . I I ~: tilt uol prud I ,. . 
ltl\\1 1\h' \ .1111 In 1\rllillht• lll'ctlufc•r' ·t' r. I C 100 IS in:trkqu.llc lctu\creorn" lh h'gh r 

I '' 5 IOIIcllcl dct 1 1 ~ c t urge 10f 
IIIII 'IIIa )!.lr ran dl'll w r n ~us r ·till:t hlc I I ~tan• . n ~cvcrJI ~ lutli~,., it Ita.' lxen r d tt.-1 

I nru rannomz' b. r. . 100n rw 
.uh ~ntl :ll!l' ' 11\\tlilll'Ol\lla~l lllltlhcr hior .. r 1 

111K Ht rucl pl:llform wirh some imnon~ .. 1 . I . 111\Ss rCCI ~lrtcks II • I .•. ,. "'I 

' ''th'lllll' ll'IH'Itl\ ol'i II 1'11 \V lllllll.'riul l'tlr I . r I . . I . IICrn:r l!ll l' ~lww ;J number ofsitmific:uuly 
. . 111hlll' prnductron Tl · . 1 r>" 

,.,,11\l'l' tnn ntrtluul~ rnro vnriuu~ hinlircl 11r ,., .1 , ·I ·. ~r q sltll Y '"'"-'Jicd un algal bioma~~ 
· c.uuc ~ sue t 3~ hrodtt'~d ·yn ,3 ... . d 1. • 

d\'. lltl\\'1!\'l.'l,lllll.'lllllluull'll lli \~llinn lor '·'rnr.,, I I . . . . ' ~ g \, IIIUgu an utOdh:mol 
V 11 C Jlrllt llellon IS U CO§ II \' Jl((IC 'S . I fi · 

,,11 1 h11t~ . I Ill' ltngc·\l':tlc pnllhlcl inn ofbiuru~l5 fl . 
1
· · : c s lnu rom :m cconomrc 

I I 
. ~ rom nucroa goc udltc~.:s a ~mewhar les1 J CJiin, 

,f:ltll~, l Ill' Ill I '.'' ll'IJIItrl.'l\WIIIIlf Jnrgl! <JIIillllitic~ ol' IV3tcr . . . l'k . pp ". 
• • • • • • 

1 
• • rnnrgonrc nul rrcnt~ r c N and P and the 

ll'~· lltl' upplll::t llllrtv ul alt~'c cnn he dct<.-rmr'ncd throu"lt rite 1 r. t' r r ~ 
. . : 0 C USSitlC:J 10 11 0 :J gDe 10f 115 

·'I~Jlhl':lllllll~. lhl' l~·~·lm 11:n~ apprc\Jlchcs nnd their slrcngth~ a.nd drnwb.1ck.~ and the fulure perspectives 
ul alt::tl!·h:t~cd tcchnolo~trcs. liNe, the muhor.; cmpho.~i~ on whether 1hc nu1ricn1-rich ash and nue 
t!·l:. gcn~mllltl in biomass Jlii\VI.'r plnn\s could be usccl os anulricnt source for culluring Ch/nrf!lla lpp. 
"' make th~·l'ul tivnlinn pmcc.~~ nfhiolipitl.sl a trendy ond cosl-cOicicnl manner. It is estimated that 
lhl· al !!ac·lmsl·,l hilllitd will ho ncccptablc in lhc upcoming decades :1nd potcnli:JIIy domiD:Jtc over 
7~% 11flhc \\~II ill's l'l'OilOilly. 

l), (;l1tll'tll' \':trlatluu iu physlolo~icul response nt population level or Jomunnpari goats 

R:tkcsh K:ru~hik•.t·. Anjnna GocJ• :tnd I'.K. Rout~ 

•1[lqwtm''"' t~( 11/ofc•c:luw/ogy, G. L.A. Univr:rsity, C/mumuhm1, Mat/wru-18 1406. U.P.: ~JC~R­
(,·urr111/ust!futc.fin· Rt:sl'nrclr 1111 Goats, Makhdonm. Farah, ,\/at/mra-2811 11, U.P. 

1 le::tt srn:ss is n m:uor problem in livestock which is innucnccd by difft:rcnt climatic condition so it 
is lll'l.·cssury "' develop difli:rcnt slmtegies to mJkc bcrrer for maintuining production perfomumce. 
The :tim 11f this wurk was to un:tlyzc the genetic \':l rintion in physil)logiCJI response at population 
kl'cl iu Jnnllllt:lpari goals. The physiologic~ll p11r.1mcters were recorded at diff.:rent period with Till 
(Tewpcr~trurc llumitlily Index). The THI runge v:~ricd from :<2.00 to 92.08 dW'ing bot period, 49.96 
10 59.6!i during cold pl!l'iod ond 65.32 10 74.00 during thcm10-ncurral pt:riod. The two contrasting 
11 1ST nnd I ISS) plu:not)1lC were itl~nlifi-:d on the b:~sis of RR ond IIR. RR and HR was signifiCJntly 
tfifiL'fL'Ill (1' -.:0.111) hctWL'en hc:ll slrL'Ss-susccptiblc and tolcrnnt phenotype. The RR and HR of kids 
and :ttlull wns signi fi~nll)' different (P<O.OI ) bl·twc~n in heat stress-susceptible nnd tolerant 
phcnulyJlL', ,\gc by period und age hy phenotypes interaction had signiticant (P<0.05) on RR and 
Jilt The heritability of RT.- RR ami HR wcrc 0.1 !i -; 0.058, 0.077 :: 0.044 and 0.307 ± 0.076 
r'l'SJlL'l'livcly in com~iucd tblll sd . The tr= L'Stimatc wa.s sisnifiont ti:J r both hot and cold period 
Simii:Jrly hcrilubilily wa~ :um lys~d scpuratcly lor ugc group. The genctic correlation between RT 
.uu.l I IR was high nnd posit iw during htlt und cold p~riocl as wdl as in combined data set. Our finding 
indic;rh:s rhut phenotypic Jiffl·rcncc ~"'Jn be hcrit:~bl~. 

lfJ. I drulllit';Hion of tolcnmt lr~c species lo establish t:rccn belts around the urban rural gr:idlcnl 

:\rid~l·p MukhcrjL'C ond Modhoulika ,\glili\'JI 
I 

l.a/lor,tfCIIJ ' uf .. /ir Pollution and Globol Clinwu• Cltaugt', Dcpartm~lll of Bot Gil)~ /llSiitule o/Sci~ncc, 
llmurm,· llimlu Unircrsi~t·. VtU'aJJlJSi-22 I 005. /.'. P. 

. 
lkccul utbunizarion has signifiC'JJltly alten:d tht! air quJhly in bmh urb3D and rurJl covironn~nts . 
l< t:CL'III .;rudiL':i ha\'c identified significnntint:rc:.rst-s in tht: P:.rrt iru iJt~· ntJiter (PM) 3Jld Omnc (OJ) in 
borh urh:~n ami runsl cuvironm~·nts in Jndo·Gln!:WC P I.Htl\ \.'f lndi:t Considt'fing this inform:uion. 4 

\\J tnprdren~i\'c: .~trr c ly Wil\ pcrfonncd to it!cnrit~· tokr.ut! 111.·: 'fl\.\:ic, ltlt.'SIJblish grtt:n bells :11ound 
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- • .,.!.T \ "'lr."t\~~ ....... , ... ~~-- '-~ 
1"*-..,. "-' ........ lh B R.~ 

,JoJ C t1f u~?>lA•rfHHu £xrlo C..,.," for~ R~ 1'1 tACBRJ. (J,uwnt{" f'/ Drllt: txllu 

~ • I'T77 A.B. S. 'f IL£ I " cf4.rtn 
t~· tn-.1 infccttons (Uns) ~ &morig ~of the · Sdrrtno~zm 1.11111 Lflr.,l,S...,wu• 
~ a!dloUP trnt3blc. b now ...______,_ . most eotnrnon blel-'-J ._, . . 

l 1.. . fi . ~~•uw1 l~ingl .. -.ua buccllons.. cawmg con.sidcnblc tnol'btJ1ty In 1 
~~~~•c: W111Jly. p:m icularty in Eschmchia cot·y 'OUch 10 control because of nunpant anrimic:robw rest~\al\et 

t-u.t"Ckns for the commu ·.,; 1• As • result. these_,____ . . 
~..nuc . . . . m .. cs and publ1c h<-alth d . 'L""•vurganiSms a~ responsible for s:~gn1ficant ~c 
---rJ!) ap.tns1 ,.~ l1lld rlumids bv r ........... ,;.. ~ta.ln many 8ectem llOd most Archaea. CRISPR pruvidc I 
~- - -...t· th ~ -0"""118 nuclctc Kid . ef~'('t]l.JU~'•u ... ~~ .. ms e role C'fCRJSPR ~ats and . . tn • ICqUC~KC-spc'Ciiic nwutcr. The study n:vc.'lls i• 
[fEC ~ s. Qu9 Prvkan ln rTgularion of antibiotic resistance panem ,,;th p;1lhogc 

'fctbl'doloJ::'' and ThtoO~tlul Orlcnratlon: U . d 
~ (N E. coli. using b iochemical and l1l(l n;;C'IIln . faecal sampl.es f~m the susp«tcd UTI p3tkm.sand controls resp«ti· 

b.~,.,fano'btonc:s. Profiling ofCRISPR re ts ~ ~ Oglt:ll c~cnz::ltJontest.s. l.solntcs wc:-re screened for rusceptibility to 
. rea tn c gcnom•c DNA wa.s performed using Polymerase Cbnin Reaction. 

;., . ~= The findmp suppon a nc-gati~ COI'T(Jati be 
ba'~ hiahcf' CRJSPR C"'nt--t •'--- UP . o n tween CRJSPR ~"~:'peats illld IUllibiotic resista.n« ofE.cola Also. c1 

~cs ~ ....... Uh'Ul EC asolatcs s · · h'gh · Cf'~ indl("3tcs the possible role onoss ofCRJ . uggeamg • er the reSIStance pattcro. Iowa the CRISPR cor 
. SPR system m thedc,.~lopment of antibiotic resis1ancc:. 

L..s:i:b ts Into tbr Jlioa-Thbe~alous Mycobacterbl World along with l\L lrprae in the EnYlronmcnt of Lqlro'S' 
;:~os In India.. . 

11L"''' Si7t& It 1. Rmv.dro P TIITtV!hzr l .Aia/FrJ:a Ltn't111ia l . ltu Singh 1 • .1oytkcpa Darlorrg I. 
,~ C..'><!C and Urpal SnrgrLpta/. 

5::7-·o s~'"t" LAboratory: 71tc lq7TDSJ' Af'usNin Trust lnd'ta. Ddni 

C·H c.:rm~fr): .Hatlrura 

cxHl!..."'-crrelous mycobacteria (NTM) are mvirollJJ'Ielltal mycobacteria found ubiquitously in nature. The present 
ojlr:ee to find out the presence of various species ofNTM in leprosy endemic region along with Myco~ctcrium (M) l• 
d v•et soil samples from the periphery of ponds used by the ~unity were collected from districts ofPurulia of\Ves 

;zwp.3 of Chh.attisgarh, India. Samples were processed and de<:ontaminated followed by culturing on Lowenstein Jensc 

'"'"""'~ chain reaction (PCR) was performed using 16S rRNA gene target o f mycobacteria and species was c 
~-:.ng method. Indirect immune-fluorescent staining ofM. leprnc from soil was performed using M. lcprac-1 

'ydon2J antibody. The phylogenetic tree was constructed by{'.s ing MAFFT software-From 380 soil samples 86NTM ' 
: of which 34(40%) isolates were rapid growing mycobacteria (RGM) and 52(60%) isolates were sl 
rob->...cteria(SGM). Seventy-seven NTM isolates were obtained from 250 W3ttt samples,. out of which 3 5(45%) W'l 

55%) were SGM. Amongst aJJ the RGM, we isolatedM. pore inurn. M. psychrotolerans. M. alscnase. M. arabineseanc 
n Indian environmental samples. M. fortuitum was the most commonly isolated species of all ROM. Out of 
i.aticum. M. yongonense, M seouense, M. szulgai, M. europacum. M.simhe and M. chimnem were isolated for the 1 

2.1 environment M. intraceJiulate was the commonest isolated of all SGM . 

.ence of M. leprae was confirmed by indirect immunofluorescent microcopy nnd PCR me~od from the same 
:>Ies Ph 1 · h wa·ns a close association between these NTMs nnd M. leprac m these sarnpl~s. Se' 

· y ogeneuc tree was s o . . 
~ rr' 1 ,. ... ,.rirc: along with M. leprne were tsolatcd from sot I nod pond water ~mplc 
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lern~tlonJI Symposium on Enrironmenl~l. Edutallon~l and Brolotlt~l Reswch lor Human Wellm {([8RHW-201BI 

In - ---;-;i"ioxld•nl 1nd lmmunom<~dulatory potentlll or Htol~n~-~r-ck-1~ -;;dJ;;;h, ,;~., erlraclln 'l/l~r~r albino r~l l 

Vl1h1l Khandelwal'', Pr~deop Chaudhary•, An)ana Goel' 1nd A.K.BiutiA' 
e···u,uon 0 I 

-----~~~~~·D~r-pn~rm~l;nl~o~IO:~~IOO~tn~o~~~Y~·~G~~U-n_N_~'-51-Iy-1-Jn_ll~tu_'~-(1-/P-)--~~~~~~--~~ 
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11~1 M~:ul~tory ~ch1ity. 2. 2-dlphenyl·l·picrylh~razyi(OPPtl)lreo rad•:·'' sc.<llcng•n1 ma·1 nv~IWl ar.tl sf)erv.r.yt~ cr c.J.f~r ~~n \ 
ln•~1U110 d' elhylilnazol·2·y1)·2,5-dlphen)11clr:uohum bromide (Mn) a1•~r w~s used lor delermrr.ahon ~r anlo?111anl 3~1MIJ ,lf'., 
DY 3-(~ 5 :lntory act1v•IY rpspecbvoly. StgniriCllnt (p < .011 nntioxidonl rot•:nh~l ·nas ;,ts~ n~lc~ .n ·~,,., •1! t-<:•~~~.- 1')': nr• t.·'l'ln ·.1 
rmmunom~ using DPPH free radical scavenging method at different con:~~lral•ons olllf,E wtten "'rr~ar'?'J .,.,~, asc~rtr: 3~·~ 01'1 , 

rrrcrnd~nhs~:oY)'lolucnc (OHT), HAE exhibllcd about 73.10'1. OPPH r:nlwt sc.t·,en'.l'"'.l ~tb•nt ·r '" r.l'lmpall!'l" 11 12 5~'·, 3'"1 ' 
tt~~'Y1~~ s!avcnglng ~clivity ol ascorbic acid and OIH respecltvely at same con~ntrabon (0 025 mgrfTII). '1/h~r \ 
1~ 72 '0 IOmgf0.20m!l per ml ccncentrntions were used the pe~ccnl~g•) tnh•b•lion ·mill HAE rn compJt~~on trJ J~r.Grt•c a'J1 an1 \ 
o.osmg• relatively more pronounced. Dose dependent percentage iolvllilton ,.,~s ~t•o llluM Th~ ~r·1dy w~s d~~~~n~ "": 
BH I 1~,,~ 10 assess Ute ellcc.t ol different doses ol HAE ol N. cadamha leilve~ on r:~1 splenocyte pr:;ltlerilbon. i'c.r m v!lro ctfecr c' 
condv•;e N. cadamb9 leaves 200 ~I ol 2x101 spleen celslweP were used and cullured •n rripl cnl~ tn RP~.II-11)41) m~ ~ll' 
HAE 

0 nled with 10% lelal bovine serum (FBS) in presence ol (5 pg.'ml) optimum cone. of ccnc~na•1at•n·A (a co•wenl!On~ 
suprleme . . d . I C • . lal• g substance for splenocyle proMera5on). In Vt(ro study revealed that HAE showed dose dependent '" u~~on o 'i~·'"· 
sbmlv d ~plenOC)'Ie plolileration. 500, 250, 100, 50 and 20 ~glml ol HAE CJuscd 258%. 195~, m·.; ~~ ~ · ·, 3r 1 jfj 1;', ~ 
ue~ ~ arion in spleen cell culture respectively. Study concludes antioxidant and immunostimulatort potential 'il H~E IJI .'1 cad am! a I 
II' 

1 ~and responsible phylochemicals present in HAE of N. cadamba needs lobe lurlher investigatfil 
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Novelty in <Xllor and 101m or the plant arc two of the import.anltrarls thatp:~rsuatle me consumer fo1 select•on of a pan tular l)pe c! ' 
omamental ~ant cullivar. Molecular breeding using recombinant DNA lrdm.ques offers ample opporluni~es to proouce omamenti!l 
cultrvars displaying novel nowes colours and lorm which are lar beyclld the range oltradrllonal breedrng merhao~. The roiC gene 
has been used in molecular research lo modify plant archilecture ot dvysanthemum. leading to 11S bushy habtl and rnduction o I 
smal flowers with compact stems. While in case ol petuni.l and pel<lr~onlum Induction ol tile roiC gene ·.'lith r1grollacte11um 
thizogenes resulted In lhe reduction in planl height, leaves. and Co"Ner sm The time lor flowenng Is also reduced in roiC transgar.t: 
plants. Application ol molecular breeding slrategies to mod fy Oavonoid bt0synthe5ts in cluysantnemum. cyclamen. cymbidium. 
lisianlhus. pelargonium, and pelunla Is also under study. Desprta the 5tgnif~canl potenbal ol genetic modification (GM)technctogy lcr 
omamentals, the high cosls or research, developl!li!nt and r99ulatory at:tproval. the ccs:s and dlf'~eulhcs ol ac•ass •.o 1nt~llar:1ua• 
property rights (IPR). and some market resistance p1esent significant chaUcnges lor plO~Iaotc appt•cahons Jf n:olec:;lar tre:!drn~ 
Although consumer resistance may be less for genel!caOy mod1fied ornamentals than ll1at lor load products. lllH at 111e sarr.e ~"~ 
narrowing the genetic base can put us in a bad Situation in future. Howe,er understanorng tnatltl<r<: tS a need tor novel ·ratls 1n;,1 
can be provided only by molecular breeding, the technology is sllll hkely lo haYc a mafor lmpatl on the tnduslr'ftl't the future. 
sKey;/OJds: Molecular Breedrng. roiC gene, ornamentals. navonolds 
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Two hundred lorry r:.shl samples, comprising various pailS of 170 ~:Jnt ;p2c~s o' 1!9 generJ b~lo~ ~~n~ :r 5~ ·3m:tcs, were 
screened againsl If··~ lest fungus col/ecto/richum falcarum. Onlr lh~ 1·1: : c•tra:t c• , : , :n'IJm wurr~r.v·· •_nr ~'r"::-11e<l tCO', 
hmgrlo~icily. O:her pl~rtl extracls showed eilher poor fungiloxicily or ~ ~rr• ?.:>:tl~ r a:<: th~ tn)C.:i'ill >"··:.-:.'\ c: ~e •l l~;rgJl Tr.c 
:•)'tlr?Cihanolic cdra~t of fruit was fractionaled by different solubinty rn~tr ··d ::~~ C"l·rth~ ~·.:!r~leum -:th~r .,,~, ~:t ·.~ as bunJ ~~ h.J1~ 
,ungti01lCily. I.IIC or the acbve fraction was worked oul (1200 PPM) ar.o.! :,! :· .s '~~. :~,:; l~.:n :1 1·.as tur.\;•:·J:J: ,11 t.Ji•Jre. T~e a:~·.c 
':

11011 
,;tt.IIC was able to wilhsland heavy inaculum density; killeo l':· ·~; : : J· · ~;~r 1r1 1 J(l ~ ·> .: t ~ ·res ·· ''' :c•viJ ~" tnlV* 

~ ect•~tl! uso:d a1 any pH between 4 and 9; had a broad antifungal ~~·!::r,,... :: ~; :·· · . ~ ,: !.• :•,, ; r.: ,"., ·~ , ., ..... , • ., . ... ,,,o, 

Su,g,ode~ l~e ml'e fraction proved Ia be nonphylotoxic Md it sl!n·~:•:,~~j ~ r i'·· : • ; p : u:::·.; . 1 -- ;·, 1 ~- -•!' •'; .; t• .. :- .-· 
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Abstract 

Xenobiotics are the chemicals, which are not found in 
nature and are said to be foreign substances in the 
atmosphere. These compounds are synthesized by human 

beings e.g. pesticides, that may be added in the soil to kill 
the harmful pests but in addition this, these pesticides 

also kill the beneficial microorganisms that are 
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ABSTRACT 

Chapter 38 

8-School Selection by 
Fuzzy TOPSIS and AHP 

Vivek Agrawal 
GLA University, India 

Vikas Tripathi 
GLA University, India 

Nitin Seth 
Indian Institute of Foreign Trade, India 

929 

Rapid liberalization of education sector in India has resulted in increased competition. As a result, 
we have witnessed rapid rise in number of management institutes. The student's evaluation about an 
institute/college is based on multiple criteria. Realizing the need a focused review on the literature was 
made to understand the subject. The review highlighted that conventional methods forB-school evalua­
tion are inadequate for dealing with the imprecise, uncertain or vague nature of linguistic assessment. 
To overcome this difficulty, due to MCDM problem, Fuzzy multi-criteria decision-making methods are 
proposed. The aim of this study is to use fuzzy technique for order preference by similarity to ideal solu­
tion (TO PSIS) and Analytical Hierarchal process (AHP) methods for the selection of better B-school. 
The proposed methods have been applied to a B-School selection problem of the students of NCR and 
results are presented. This chapter contributes to previous researches by adding a new avenue, where 
the MCDM technique can be useful. The selection of an institution for getting a professional degree is 
a very tough task for the students and as well as for their guardians. This method can help them to find 
a better solution by providing a quantitative framework. 

INTRODUCTION 

In this competitive environment parents ate very much concerned about B school selection after the 
completion of graduation of their wards. This study is intense on the best business school selection in 
NCR region in India. Liberalization and development of NCR region become the primary factors for the 

DOl: 10.4018/978-1-5225-5643-5.ch038 

Copyright@ 2018, IGI Global. Copying or distributing in print or electronic forms without written permission ofiGI Global is prohibited. 
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£\ . C<)Itlparative Aitalysis to Reve;;ll 
()11lit1.e Vs Offline Sl1.opping 
Patter:r1 Ainong Custotn,ers 

Shiv Kant Tiwari*, Prashant Tiwari*~- & Dt. Trilok Ptatap Singh;{·)['* 

( Abstract ) 

.Jill o.~s.mi::ation far· - chanae in the related environm 'rtf as a tesu/ t of chan es 
m the market and the ability for market satisfaction. Every orgat1izaJicm faces 
problem while entering into mrwmmket and fin.ds an opportunity for existing 
and potential market segment .. One ofJhesignificant ·aspects is consu.mers' 

. perception of online shopping. The pi1,tposeof this paper 'is to examine the 
online a·nd o1!line shoppingpatf:crns arnong consurners u1h0 shop franz tradi~ 
ficmnl stores as well as via smart phone and internet:. A survev ·was conducted 
in A.gm and lv1atltura region ofLlt:tar-Pracles71 .. Cronbach Alplw (a) reliabilil:y 
lest was applied to du~dc the reliatJility ofJhequestionncdre and mean at1d 
standatd d~;wiation t-ools hape rzpplied jo1· datr( analysis. The result shows r:t 

"positiveperception ofconsu.rners tozuard online shopping, the key factors like 
offers and discounts, variety ofproduct ap~rilable, jh;e hom.e delivery, tuebsitc · 
userresponshJeness r,md cash of delivery 07Jtion. U. crm be judged that nwst cj' 
the respondents 1.dould agree fo buyprocluct-o1· services online rather than 
.shoppmg" tnzditionaUy. While on the other hand, smne71eople also Itsed to 
buy mostly offline shopping and thml believe that tlwv have enough time fo 
pu.rchase as well as son-ze produ.cts -Zvhich can break in the ·way of delicxry 
the!frJr~fer to offline shopping. · 

Key lt\Tt?tds: ~Online Shopping1 Offline• $hopping~ .E-Cmnmerce. 

* A so, is! t I) · :. •. · . -- -- . - . . · ····:_ - . .... · · · . . . · . · . 1 · .. U l1 - ar1 lO!e~;or/ lnsttlute ot 13usmess Mnnagen:<ent, (,LA Uruvers1ty; tvt.:~t 1UIU1 · · • 
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