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Abstract 
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High packet error probability due to congestion and noise in Mobile Ad-Hoc Networks (MANETs) can 

cause high levels of distortion in transmitted video. Hence, modeling of the impact of packet loss on 

video quality and the resulting distortion is an important task. Many conventional distortion modeling 

techniques simply consider a linear relationship between the packet loss and distortion, which is 

inaccurate. The main contributions of the current work are twofold. At first, a probabilistic model to 

estimate video distortion has been developed and based on this model a feedback based routing 

strategy is proposed using smart mobile nodes capable of making decisions considering network­

specific constraints like congestion and signal-to noise ratio(SNR). Loss-induced distortion associated 

with a video source is targeted in the proposed protocol using cross-layer design technique. The 

experiment results are obtained and compared with contemporary rate-adaptive strategy. The results 

show improvement in video quality for most of the channel environments.© 20161EEE. 
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Abstract 
Observing last decades of emerging paradigms in technology, distributed system has played a 

significant role in new generation applications. Distributed systems in contrast with web services have 

paved a recognizable strategy for software development across the software industries. Web services 

participated in next generation application development through cross domain integration of targeted 

functionalities. Web services became an important component for the software generation globally by 

lay down on the principles of Service Oriented Architecture (SOA). SOA frames the casting of web 

services from independent developers in a single module keeping in consideration the Quality of 

Service constraint such as cost, response time and availability etc. On developing an application with 

the help of independent web services there is always a chance of service failure, which may directly or 

indirectly lead to the break in service supply by the overall integration. In such situations there may be 

the necessity to replace these failed services in spite of redeveloping a new application. Through this 

paper we are proposing an efficient algorithm for handling such run time service failures to support 

the system working. As configuring a new system in such failures is very expensive and a tedious task 
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Abstract 

Hindi is the regional language of India. Most of the people access, retrieve, and share documents in 

Hindi language. As all the natural languages possess property of being ambiguous, so does Hindi 

language, which creates obstacles in usage of information technology properly. In order to remove 

ambiguity from Hindi language, we need a system called Hindi word sense disambiguation (HWSD).In 

this paper, we present a supervised method, called HWSD using cosine similarity in which vectors are 

created for testing query and sense knowledge data for the ambiguous word by considering weights. 

Experiment is performed on dataset consisting of90 Hindi ambiguous words and it is found that this 

method outperforms Lesk's algorithm which is well known algorithm for Word sense disambiguation 

(WSD). We obtained an overall average precision of78.99% and average recall of72.58%. ©Springer 

Science+Business Media Singapore 2016. 
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Abstract 

Finding most striking region in an image is known as salient region detection. This area is becoming an 

area of research in recent years due to its wide applicability in computer vision, robotics and data 

transmission. To find salient region various parameters like color, texture, location, semantics etc are 

used. In this paper, a method is proposed which uses the fact that image boundary is rarely touched by 

salient object and then poisson distribution is used to find the probability of each pixel being part of 

salient object. Thus, the saliency map is obtained by computing the absolute difference of pixel 

intensity with the mean of boundary pixels. No former training is essential for this approach. 

Experiments are performed to evaluate the performance of proposed approach on MSRA dataset and 

compared with 4 recent state-of-Arts. Precision, recall and F-measure proves the consistency of 

proposed work.© 2016 IEEE. 
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Abstract 

Most of the traditional approaches of face recognition techniques use more than one training sample 

per person in training stage for feature extraction. In various face recognition systems like Aadhar-card, 

e-passport, drive license, safety certification, access control, and law enhancement may not have 

multiple samples. But these systems have only single sample per person (SSPP) in training database. 

So, various famous systems fail to give accurate results because in which enough sample are not 

available. To advance the recognition accuracy of single subject per person, this paper proposed a 

robust one sample image recognition algorithm. Firstly, the features extraction ofthe face is done by 

using Local Binary Pattern (LBP) which is less sensitive to scaling and illumination condition, after that 

classification is done. Then recognition is carried out using Euclidean distance to identify the face. 

Experiments are done on the Face94 data-set and our own dataset having different poses, illumination 

and age difference. The proposed algorithm's results shows improvement in recognition rate.© 2016 

IEEE. 
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Video Surveillance is a usual topic when it comes to enhancing security and safety in the intelligent 

home environments. With the advancement of technology in medical science over past decades. and 

large amount of increment in the population of elderly people. Falls is the one of main cause of injuries 

among the elderly people. Therefore, there is urgent need of such surveillance systems that are able to 

send a cellfmessagefalarm for help, in the case of some incident happens where a person slips and falls 

and is unable to call for help i.e. he/she loses consciousness. The proposed fall detection system is 

based on a change in human shape in daily activities. In the proposed approach, features are extracted 

from the human silhouette and a fall is detected by analyzing the change in its shape. The proposed 

approach also handles the problem of partial occlusion during the fall detection. The approach shows 

satisfactory results as compared to the sate-of-Art method.© 2016 IEEE. 
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Hand Gesture Recognition is one of the natural ways of human computer interaction (HCI) which has 

wide range oftechnological as well as social applications. A dynamic hand gesture can be characterized 

by its shape, position and movement. This paper presents a user independent framework for dynamic 

hand gesture recognition in which a novel algorithm for extraction of key frames is proposed. This 

algorithm is based on the change in hand shape and position, to find out the most important and 

distinguishing frames from the video of the hand gesture, using certain parameters and dynamic 

threshold. For classification, Multiclass Support Vector Machine (MSVM) is used. Experiments using 

the videos of hand gestures of Indian Sign Language show the effectiveness of the proposed system for 

various dynamic hand gestures. The use of key frame extraction algorithm speeds up the system by 

selecting essential frames and therefore eliminating extra computation on redundant frames. © 2015 

IEEE. 
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Abstract 

This research paper includes the use and explanations related to advantages of two "public domain" 

costing methods i.e., Function Point and Source Lines of Codes for size estimation. Research paper 

demonstrates the effect of deviation between SLOC and FP and use of homogeneous data can provide 

the acceptable results by reducing deviation as established. It is demonstrated and established that the 

combination of physical size and functional size using the LOC and function points can affect the 

productivity. Such estimates are of very high degree of accuracy.© 2015 IEEE. 
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Web services are the emerging techniques that allow the interaction of one application to the other 

and also enable the re-usage of autonomous services over theweb. As several web services provide 

similar functionality for a single service, so in order to select the optimized web service there is a need 

to integrate different web services. Integrating several web services leads to composition which is 

known as web service composition, which helps the user to execute complex business processes and 

transactions. QoS is one of the major issues in designing of composite web services. In this paper, a 

systematic service selection approach is proposed to select the optimal service. © 2015 IEEE. 
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Abstract 

There are about 3 billion indexed websites present in the WWW. Not all websites do not belong to a 

particular topic are indexed by a search engine say google.com, there are online platforms available 

where different users help the person asking for a (Universal Resource Locator) URL containing a 

topical information. To verify the authenticity and validity of the URL, an empirical methodology and 

its ranking to major its relevancy is presented through this paper. To semantically expand the search, 

topic ontology is used for the pre-processing of the focused crawler to make search more effective. The 

performance of our web crawler is further increased by using the ontology based learning which is 

constantly being updated by dictionary based learning and related words of the named entities. The 

harvest ratio is used which represents the ratio between the relevant pages and the crawled pages 

shows a significant improvement than the previous methods. © 2015 IEEE. 
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Abstract 

With the increase in the popularity of e-commerce, there is large amount of opinions available on the 

web. So there is a need to generate clustered summary of products based on features. Most of the 

opinions contain opinion words which has same polarity in all contexts. But there are some opinion 

words called context dependent words which have different polarity in different context. So there is a 

need to determine the polarity of ambiguous words (context dependent words) efficiently and 

effectively and then generate the aspect based summary. In this paper we used k nearest neighbor 

classifier to determine the polarity of context dependent words. Then short summary is produced for 

that particular product based on each feature. Experimental results show that our method gives better 

result in comparison to existing method.© 2015 IEEE. 
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Web now has become a great source of information now-a-days but this information is not 

sequentially stored rather stored in a hyperlinked form. The generic crawlers are not able to 

differentiate between relevant and related. So to improve over the results returned by the generic web 

crawlers, topic specific crawlers were designed called as focused crawlers. The focused crawler crawl a 

specific part of the web to retrieve the relevant resources. Here in this paper the comparative analysis 

of the various focused crawler is shown. It classifies two types of focused crawlers: the learning 

focused crawlers and the classical focused crawlers. The classical crawlers are again categorized into 

two as : Semantic focused crawlers and social semantic focused crawlers. The semantic focused 

crawlers combine ontology with the focused crawlers to get semantics of the search topic related to the 

web pages. The Social semantic works on the social network to get semantically related web pages 

shared between people of common interest. © 2014 IEEE. 
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World Wide Web is the collection of web pages which are linked to each other directly or indirectly. 

Through these hyperlinks among webpages, web graph is created by following these hyper! inks. In the 

field ofwebpage ranking, hyperlink analysis is used in most of the researches. Hyperlink analysis is the 

approach to analyze various resources around the hyperlink in the webpage. In hyperlink analysis, 

there are various resources or parameters are used which affect the webpage ranking, these are 

number of inlinks and outlinks, anchor text, anchor-related text, etc. Different researchers use these 

parameters in their research alone or in combination. This paper provides a survey on hyperlink 

analysis in the webpage ranking algorithms. In this paper classification ofwebpage ranking algorithms 

is also given based on different parameters and web mining techniques.© 2014 IEEE. 
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Abstract 

Software project risk can be defined as a various future harms that could be possible on the software 

due to some non-noticeable mistakes done during the development of software project. Analyzing the 

risk is required in order to reduce the risk before it can harm the quality of the project. This paper 

interprets an idea of software project risk factors classification which involves the use of support vector 

machines (SVM) i.e., machine learning approach to improve the accuracy of the results. Risk 

assessment is a crucial task as the projects are facing increased complexity with higher uncertainties. 

In order to make the risk assessment easier, it is necessary for the developers to identify the hardbound 

and less hardbound risk factors. Classifying the risk factors will help the developers to identify the 

most effective risk which will ultimately become easy for the software developer to take some 

mitigation actions as early as possible. Hence the proposed approach reduces the developer's effort 

and increases the accuracy in identifying the harmful risk factors.© Springer International Publishing 

Switzerland 2016. 
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Abstract 

Word Sense Disambiguation (WSD) is a vital task which provides the definition of particular words 

according to their sense or according to given context. Lesk algorithm is originally based on the gloss 

overlap that can be observed as the measure, semantics relatedness. Lesk algorithm is used to find the 

correct sense of ambiguous words. In India, the Hindi language is widely used for communication both 

in verbal and scripting. In this, research paper the Lesk Approach is applied for finding bigrams and 

trigrams words sentences written in the Hindi language, which contains the verb words as the 

polysemy words. Manually 15 words of the verb are used which are ambiguous in nature from Hindi 

Wordnet. These verb words on evaluation, provide the overall average precision ofbigram words as 

52.98% and trigram words as 37.04% and an overall average recall ofbigram word as 33.17% and trigram 

words as 18.56%. © 2016 ACM. 
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Abstract 

Opinion mining is the field of study that analyses people's thoughts, sentiments, emotions and attitude 

towards entities, product, services, issues, topics, events and their attributes. There are many different 

tasks such as opinion extraction, sentiment mining, emotional analysis, review mining etc. The 

important aspect of opinion minion is to gather the information from reviews, blogs, etc. and then 

finding out the behavior of that information, i.e. the information is related to either positive or negative 

context. The positive and negative reviews or blogs deal with a numerical value. The value is to be 

calculated using SentiWordNet 3.0. The opinion words are mainly adjective words such as "good," 

"better," "awesome." But there arises several problems because identifiers negation words and the 

extension of the opinion words such as "very very good" are not considered. In this paper, details about 

opinion mining, how the polarity value deals with positive and negative and how to deal with Roman 

language reviews and blogs is discussed.© Springer Science+ Business Media Singapore 2016. 
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Abstract 

With the increase in the use of Web 2.0, there are lot of opinions on the web about any product. Most 

ofthe opinions contain opinion words which has same polarity in all contexts. But there are some 
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A6rtroct-In eogaitive radio network speetrum 1en1ing is a 
fu.adamental element to detect the praeace of primary uer. ID 
this paper cooperative spectrum seDBiog aclleme is employed to 
optimize the performance in fadina channel eDVironmen'bi. ThiJ 
paper will focua on A WGN, rayleigh ud riclaa fadiag ehaanels 
to compare the error ra1es for 'n' avmber of copitive Ulerl. 
Neyman's hypotbe.sis testin1 and data fiuion rula are used to 
satilfy and compare the error bouad1 in a large aetwork for 
differeat value• of SNR. Fiaally error rate• are compared by 
consideriag different threshold value~ ud keepiag the SNil as 
ftud. Tbi1 comparative ualysi• eo be exteaded further for 
double tbreahold eaergy detection aeheme. 
Keyw~ ~m Smalltg, Fllfll~eg ClttUUUI.J, 

{)ptbttktlllon, Total Error I'UU 

I. INTRODUCTION 

In wireless communication Cognitive Radio (CR) is an 
exceptional approach in which radios are inc01porated with an 
outstanding level of intelligence and dexterity. One key aspect 
of CR network is the prospective to fmd out its adjacent radio 
environment which is performed by the spectrum sensing. 
Cognitive radios have an unprecedented ability to reconfigure 
their own characteristics to the matching conditions after 
precisely observe, sense, and detect the operating conditions of 
environment [1], [2]. Spectrum sensing is one of the most 
critical components of cognitive radio which includes serving 
the users by filling up the spectrum voids without causing any 
interference to primary users. But the re-appearance of primary 
user also leads to interference. So the cognitive radio must 
continuously sense the spectrum used to serve other users and 
after the detection of primary user, CR must release spectrum 
instantly to avoid any interference [3]. 

A CR must possess the ability to observe the presence of 
licensed or primary user even if the signal received is weaker 
than the desired value which is generally observed in m.ultipath 
fading and shadowed environment. So to avoid the 
interference caused to primary user cognitive radio may 
collaborate the information obtained from multiple CR's in a 
network for successful conduction of spectrum sensing. In [ 4] 
it is shown that with the assistance of multiple secondary users 
can enhance the performance of spectrum sensing, but each 
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cognitive user has to send its own decision via conJrol channel 
to fusion centre located at the receiving base station. 
Cooperation of CR's has been extensively discussed in the 
literature [5-7] which provide detailed overview of its 
implementation, merits and demerits. The existed works 
mainly examined the receiver operating cbaracteristics in basic 
non-fading environments. The cooperative spectrum sensing 
performance in different fading environment and with 
diversity reception has been analysed in [8], [9] which 
investigate that by applying a combined distribution function 
for diverse and shadowed environments in real time 
environment the perfect prototype of the channel behaviour 
can be implemented. 

In this paper the optimality of cooperative spectrum sensing is 
evaluated using different fading channel environments. The 
cooperation of all the cognitive users will be considered in a 
CR network with the application of energy detection and 
distributed decision fusion. We deduce the optimal number of 
CR's required to minimize the error rate in different channel 
conditions. Further we evaluate and compare the target error 
bound in a large cognitive radio network so as to analyse the 
effect of SNR and threshold parameters on the detection of 
primary user. 

The remaining sections of this paper are organized as follows. 
The cooperative spectrum sensing scheme and its model is 
presented in Section ll. We have also discussed probability of 
detection for A WGN, rayleigh and rician fading channels. 
Section m will focus on the optimum number of CR's in a 
large network so as to analyse the target error bound for 
different fading channels. We also present some numerical 
results for the comparative analysis of error rates. Finally we 
conclude the paper in Section IV. 

II. COOPERATIVE SPECTRUM SENSING 

In the spectrum sensing system model, there is a primary 
user, K numbers of cognitive users and one receiving base 
station. All cognitive users are cooperating with each other 
needs to send their decisions to the fusion centre located at the 
receiving base station. For local decision, each cognitive user 
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Abstract-In this paper a high gain low noise Op-Amp has 
been designed. In designing of a high gain Op-Amp, for large 
values of coupling capacitor, gain will decrease. Since our 
requirement was to increase the gain, so we have designed a three 
stage Op-Amp. Our designed circuit provides gain of 78.4 dB, 
which is very much larger than two stage Op-Amp. There is a 
trade-Gil between various parameters like Phase margin, gain, 
slew rate etc. For example, to achieve larger values of GBW, PM 
will decrease. We have compared the results for two values of 
input common mode range. Improvement in the designed circuit 
is done to achieve the desired GBW by recalculating the 
transistor's WIL ratios and then simulating the results. Gain 
Bandwidth product of 176.9 MHz and Phue Margin greater than 
60 degrees is achieved but at the cost of power dissipation and 
area. The Op-Amp is designed in gpdk 180 nm CMOS 
technology. 

Keywords--GBW, PM, GM 

I. INTRODUCTION 

Generally a differential amplifier is used as the input stage 
of an Operational Amplifier. The performance of Op-Amp 
affects overall performance of integrated circuits. Depending 
on the application, proper design of Op-Amp is necessary. Op­
Amp has different topologies such as single stage Op-Amp, 
cascade Op-Amp, two stage Op-Amp, and three stage Op­
Amp. Single stage Op-Amp has limited gain. In two stage Op­
Amp first stage is designed to provide high gain whereas 
second stage is beneficial for high swing. Three stage Op-Amp 
achieves higher gain than two stage Op-Amp [1]. 

Noise is one of the important parameter to minimize as it 
will affect the minimum signal level of a circuit to be 
processed with acceptable quality. The noise can be either 
thermal noise or flicker noise that is generated randomly by 
the amplifier which provide nonzero output while there is no 
input signal is applied. So noise is the important parameter in 
the devices where high gain and high bandwidth is desired. 
Device noise can be classified into two categories, one is 
electronic noise and other is environmental noise [2]. 
Electronic noise consists of thermal noise and flicker noise. 
Noise can be minimized by choosing proper size and aspect 
ratio of the MOSFETs, bias current of the input transistors and 
by optimize selection of input transistors (transistor should be 
properly matched). Selection of input pair depends on the 
technology and the process used. If we are using CMOS 
technology then input pair will comprise an NMOS and a 
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PMOS transistor [3]. An ideal Op-Amp has the 
characteristics of infinite CMRR, infinite gain, infinite input 
impedance and zero output impedance etc. CMRR basically 
defines the capacity of an Op-Amp to reject the noise. As in 
the field of bio-medical engineering there is requirement of 
high level amplification so three stage Op-Amps are preferred 
over two stage Op-Amps as they fulfilled this requirement. 
Besides having the advantage of high gain three stage Op-Amp 
will require a large number of transistors and will result in 
increased power dissipation. 

II. CONDENSATIONAL OP-AMP 

Block diagram of a simple two-stage Op-Amp is shown 
below. It basically has four parts. These parts can be 
hierarchically designed in the form of separate modules and 
then recombined to form a single circuit. 

Fig. 1: Block Diagram of Conventional Op-Amp 

Method of designing a circuit depends on application and 
the chosen technology. Each topology wiU have its own 
advantages and disadvantages. 

Fig. 2: Structure of Two Stage Op-Amp 
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Abiltrad-Tke propo1ed daip of LNA u1ea eommou gate 
topoloiY as an amplifying 1eetion. Noue cancelling teehllique is 
UJad and spacial emphasJ1 illlid ou the u1e of acllve resistor• 10 
that overaD Noise fagure i1 minimized and gain il ellhaneed. 
Simulation i1 done on ADS tool Uli.Dg O.l8JUD. tecbnoloiJ. Power 
supply provided il 1.8V. Mu::imum gain achieved il 14.774dB. 
Noise figure acllieved il ldB to 1.6 dB over entire bandwidth. 
Bandwidth acbieved iJ 3-!JGIIz. 

Keyword!: MOSFET; Low Nol8e A"'ffiiJler; Ullra Wide BIDI" 
Noise Figure, Active rul8ton 

I. INTRODUCTION 

Wireless sensor networks (WSNs) have I'llpidly increased 
their importance and utility in a large number of applications 
such as in medical field for health care purposes, 
environmental monitoring, industries and agricultural field [1]. 
With the rapid advancement in the wireless communication, it 
requests for the systems that have integrated low cost devices 
with multi GHz bandwidth. UWB (ultra wideband) appears as 
a new technology which is capable of transmitting data at high 
data rates within short distances at low power [3]. Basically 
two approaches are used to exploit the spectrum ofUWB [10]. 
One approach uses the multiband OFDM which divides the 
whole UWB into 14 small sub bands and uses fast frequency 
hopping scheme [8]. Other approach uses impulse modulation 
scheme which includes the transmitting of short duration 
pulses with position or polarity modulation which results in 
signal spreading over multi GHz of bandwidth. 

The major challenge imposed by high frequency 
wideband communication systems is the design of wideband 
low noise amplifier. Since the LNA is the first active 
component in the receiver chain and is one of the most power 
hungry blocks, it is desired that it should offer low noise and 
high gain [4]. In addition to that good linearity, integrated low 
cost and low power consumption over 1he entire band of 
interest is necessary to meet the design specifications [2]. 

Due to certain advantages of MOS technology from 
integration and fabrication point of view, MOS technology has 
become quite prominent in wideband LNA design. Some 
designs employ the use of filters for matching purposes [7]. 
Generally LNA designs can be classified as multiband 
amplifier, distributed amplifier and broadband noise cancelling 
LNAs [6]. However common gate LNA suffers from high 
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noise figure and distributed amplifiers have high power 
consumption [1 ]. Also there is a tradeoff between input 
matching and noise figure which generally leads to high power 
consumption [12]. A combination of feedfmward and 
feedback networks can be used to achieve optimum 
performance but the extra stages adds the parasitic 
capacitances and limit the bandwidth of operation [5]. 

In 1his paper, the concept of noise cancellation technique 
is implemented with the help of active resistors and is 
extended to higher frequencies. Actual resistors are replaced 
by active resistors thereby overcoming the disadvantages of 
actual resistors. It is shown that the use of active resistors not 
only helps in increasing the gain but also in reduction of the 
noise figure over the entire UWB. 

The paper is organized in the following sections. In 
Section II, various aspects of the design of LNA and the 
approach employed in this work are discussed. In Section III, 
circuit designing part which consists of various parameters 
description is discussed. Section IV shows the simulation 
results of the proposed design. Finally, Section V states the 
conclusion. 

I. CIRCUIT DESCRIPTION 

The circuit diagram of conventional broadband noise 
cancelling technique is shown in Fig.l. At the drain of both the 
stages (common gate amplifier and noise cancelling stage). it 
uses a combination of the resistors and the inductors, thereby, 
increasing the power consumption and the die area. Also the 
gain offered by such an amplifier is less than 1 OdB and noise 
figure is greater than 3d.B. Hence, the above limitations of this 
design decides the motive of the proposed design which 
consists of reducing the die area by removing the inductors 
and to achieve a better noise figure over the whole bandwidth 
by rep1acing resistors with a device which offers high 
resistance and provides better noise performance over the 
whole bandwidth. 

This is achieved by the design of the LNA as shown in 
Fig. 2. Implementation of this design ofLNA is done with the 
help of active resistors. Supply voltage provided is l.SV. The 
proposed circuit diagram consists of PMOS active resistor in 
the form of load. In other words, it can also be referred to as 
diode connected load which provides high resistance as shown 
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A6rtrlrct-The expansioa of tile b.temet iD tile pallt yean has 
rapidly elllarged the aceea1ihility of digital data like dit;ital audio, 
images and video~ to tbe common commullity of people. The 
rapid development ill information technologie1 has givea aa 
extended and euy actell to digital data. Di&ital data is a major 
trend of buliDus commulliution today. Therefore, copyright 
protectioa of digital data ha1 been a signiflcut research iuue of 
information 1ecarity. Digital watermarking il one oftbe proposed 
solutioas for copyright proteclioa of multimedia ud it Is 
becomlag a major player not ollly for we in Images but also iD 
the latest teclmoloKY 1ueh as audio, imap and video. It al1o has 
applicatioDI iD. defense, tertificatioa of businas documents, 
diltribution, uti-forgery of the digital media. It ilu important 
area of lltudy in information hiding ud retrieval. Th.e secrecy of 
the ima1e may be adjUJted usia1 the level indicator (LI) 
illtroduced in tlli1 paper. Comparisoa of diflereut watermarkiag 
techniques for vario111 LI value• i1 accomplished in tbil paper to 
test robustna1. 

KeywOI'dt: Digittll Watn~, Simpk Water Mtriillg 
TeclurJqlu, Dlscrr!te Co.rllle Trfuuj'onn (DCT), Fast Foarle 
Tralufonn (FFI), Discrete Wavelet Tnltuform (DWT), Signal to 
Noise llJ1IIo (SNR), Levellntllcalor (Ll) 

I. INTRODUcnON 

Digital image watermarking is a technology that bas been 
made to protect digital information like images, 8lldio & video 
from prohtbited manipulations. The common characteristics of 
digital watermarking are: insensitivity, secrecy, and 
robustness. In Digital Image Watermarking the inserted 
watermark should not degrade the visual perception of an 
original image and must be robust. Therefore, it must 
withstand the atta.cks like JPEG compression, noise in the 
channel (during transmission) and common image processing 
operations and shall be secure to any attempt made by 
unauthorized user to tamper the watermark. Figure 1 is 
showing an image of Lena with three levels of watermark. 
Figl (a) shows a visible watermark, figl(b) shows a invisible 
watermark and fig I( c) shows a watermark considerably visible 
when picture is under a keen observation [7, 9 & 12]. 

This paper describes an image hiding method using 
Simple watermarking technique, OCT, FFT and DWT 
algorithm. The experimental results show that the quality and 
embedding capacity of watermarked image for this scheme is 
higher as compared to other existing watennarking schemes. 
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Fig. 2: IMage Showiag Lcua Pictmc with difl'crcot Levels ofWatcnnuk 

II. LITERATURE SURVEY 

Nowadays a digital data can be easily transmitted, 
received, duplicated or modified by using the help of Internet 
To restrict this type of things the copyright protection of 
digital data is necessary issue [I]. The main intention is to 
insert the watermark in the spectral/frequency domain 
coefficients of the original image [2]. The concept of digital 
watermarking is to insert extra data into the media. This can be 
used either to ensure that medium was not modified (such 
watermarks should be fragile i.e. they should be destroyed 
when the medium is altered in any way) or to allow copyright 
verification (such watermarks should be persistent i.e. removal 
of watermark should be impossible without damaging the 
watermarked medium beyond usability) [3]. 

The development of computer networks has increased the 
growth of the computer information technology area to a better 
degree through the internet and some other sources. Thus the 
secret digital information or simple infonnation which 
includes images, videos, text etc is available to anyone. It is 
necessary to take care to avoid the unofficial use of the digital 
images commen:;ially. People moved towards watermarking to 
protect secret images and data[4]. By applying this algori~ 
the experimental results have demonstrated that the proposed 
algorithm is imperceptible, because the average PSNR for all 
test images is 48.033dB. Moreover, the proposed 
watennark.ing system is more robust, because it can keep the 
image quality well and achieves optimal NC values against 
many common image processing operations like adding 
various noises, image compression, and image rotation and so 
on[5]. 
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Ab.r~A fuDy dynamic latched comparater bu been 
designed to meet tbe requirement of blgh speed ud low power 
couumption. Such com.paraten are u11ed in high speed data 
converters. I:a tllis work, d)'llamie compuators are de.!ligned in 
two dift'ereat technologies and compued on the basil of delay, 
offset voltage ud power coasumptioa. Tbe1e comparator• work 
on tbe conupt of eharge allarina. Main foa.• il given towards 
reduction of both propagatioa delay and tile power dluipatio11., 
which wiD be beuellcial in im.proving performance of tbe 
comparator. 90mn CMOS technology is U!ed to !imulate the 
design with 1 V supply voltage. Hspi~ il used for designing and 
functioaal verification. 

Kqwor'f8-H¥Jke; Dyllllllfir: Comptmttor; Simldation ad 
lb!suJta 

I. INTRODUCTION 

A comparator is an important building block in modem day 
applications. It is widely used in analog to digital converters. In 
modem data processing instruments., high speed is desired. In 
order to meet this requirement, comparators are designed using 
methodologies that provide ultra high speed. As the Il8llle 

indicates this circuit is used to compare two input signals and 
provides the output based on which input is larger [1]. 

In recent years focus has been given towards the design of 
high speed comparators wi1h low power dissipation. As device 
size is getting reduced day by day, large number of 
components can be accommodated on a single chip. But 
reduction in device features also results in reduced supply 
voltage. So for low voltage and high speed applications power 
dissipation is one of 1he major concern [2]. As power 
dissipation increases in proportion of the frequency, a trade off 
exist between speed and power dissipation. 

Although there exist a lot of le(;hnique to design 
comparators such as open loop comparator, preamplifier based 
comparator, dynamic latched comparator etc. Among these 
techniques, dynamic latched comparators are preferred for 
high speed applications. Dynamic latched compamtor wmks 
on the principal of positive feedback that's why they are also 
known as regenerative comparator [3,7]. Positive feedback is 
provided with the help of one pair of back to back connected 
inverters. These back to back connected inverters are known as 
latch and convert a small difference in input voltage to a full 

978-1-4673·7541-2/15/$31.00 A 2015 IEEE 

scale output which is digital in nature, in a very short period of 
time. Along with the advantage of high speed these 
comparators has the drawback of larger offset voltage due to 
device mismatch. Device mismatch can exist due to variation 
in current factor ~. threshold voltage V m and in parasitic 
capacitance. To reduce this mismatch large devices are used in 
the latching stage but at the same time this will increase the 
delay and power dissipation. So trade otT must be taken 
between these two parameters. 

ll. DESIGN CONSIDBRATIONS FOR VOLTAGE COMPARATOR 

Comparator is used to compare two inputs. Inputs can be 
both analog and digital. Output of the comparator is digital 
one. Comparators can be voltage comparator or current 
comparator. Since voltages distribution is easier than current, 
most converters employ voltage comparators. A voltage 
comparator can be simply treated as a 1-bit analog to digital 
converter as shown in figure 1. 

Fig. 1: Comparator Symbol 

Parameters taken into consideration while designing a 
comparator are speed, accuracy, offset voltage, CMRR and 
power dissipation. 

ffi. RESISTOR DIVIDER COMPARATOR 

(LEWIS GRAY COMPARATOR) 

The comparator shown in figure 2 has input transistor 
MlA MlB and M2A and M2B operated in ttiode region and 
therefore acl as a voltage controlled resistors. This comparator 
is also known as "Resistive Divider Comparator"[4]. Figure 3 
shows the simplified fonn ofthis resistive divider comparator. 
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A.6.stracf--Duri the Jut two deades, there is a rapid growth 
iD demaad of data nte aod quality of service. AI in wireleas 
eaviromnent, lipals undergo fading, multipath delay spread and 
iater symbol interferellce due to frequeocy selectivity at the 
reeeiver side tbat'a why lingle carrier mobile eommuieation 
s)'ltem• are not preferred. This Ieadl to a higb probabiHty of error 
aod degrade the symm'1 overall performance. Tb.e solution to 
theae problem• is the 01e of multiearrier IYifem 1ueh u OFDM 
(ortb.ogoul frequeDcy division multiple:Dag). Tb.e reason of using 
OFDM system is itllow complexity implemeotation for higb speed 
syst\ml compared tv siap carrier teclmiquea. This paper will 
evaluate the performaoce of OFDM llyltem llliog Space-Time 
diversity tec:bnique. Performaoce evaluatioa of OFDM lyRem is 
measured in terDu ofBER w. SNR simulation bu been done using 
MATLAB. 

Keywont.-BER, BPSK, Diversity, SNR, STBC, OFDM 

I. INTRODUCTION 

One of the special cases of multicarrier transmission is 
OFDM, which uses multiplexing and modulation. In OFDM, 
single data stre1101 is transmitted over a number of lower rate 
subcarriers in order to enhance the robustness against the 
selective fading. In single carrier system, the fading of signals 
lead to whole link get diminished whereas in multicarrier 
system, few of the subcarriers will be affected 

The entire signal bandwidth was divided earlier into K 
non-overlapping frequency sub-dumnels and every sub­
channel was modulated as a separate symbol [3]. K sub­
channels were frequency multiplexed. To eliminate the inter­
carrier interference {lCI), general practice to avoid spectral 
overlap of sub-dtannels was applied as shown in Fig. 1 (A). 

Fig. 1: Spoctrum ofFDM lll1d OFDM 

This result is inefficient use of existing spectrum. In the 
mid-1960s, the idea was proposed to deal with this 
wastefulness by the development of frequency division 
multiplexing (FDM) with overlapping sub-channels. In order 
to overlap the sidebands of the individual carriers without 
causing ICI, the sub-<:hannels were arranged in a manner as 
shown in Fig. 1 (B). To achieve this, the carriers must be 
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orthogonal to each other. This give birth to Orthogonal 
Frequency Division Multiplexing (OFDM) was born. 

In OFDM, the signals first divided into separate symbols, 
modulated by data and then again multiplexed to create OFDM 
carriers. It is the frequently used case of Frequency Division 
Multiplexing (FDM). 

High spectral efficiency and transmission rate are the 
challenging requirements of future wireless communication 
systems. High data rate transmission is achieved by the 
deployment of Multiple Input Multiple Output (MIMO) 
technology in multipatb wireless channel. These are the form 
of spatial diversity. Space time block coding is an effective 
and practical way to approach the capacity of MIMO wireless 
channels. In space time block coding, transmission data 
reliability is increased by coding in space and time, as original 
data redundant copies are sent over independent channels. 
Then, to extract as much infonnation all the signal copies are 
combined at the receiver in an optimal way. 

Space Time diversity.OFDM is one of the popular 
combination of MIMO and OFDM. In this to enhance the 
system performance inherent in MIMO-OFDM, Space Time 
diversity technique is applied across multiple OFDM blocks 
[l]. In coding symbols are distributed along different transmit 
antennas and time slots. In this context, STBC-OFDM is the 
promising system configuration adopted for 4th generation 
communication systems. Simple linear decoding and low 
complexity are the few advantages which make it popular 
choice for the future wireless communications. 

II. IMPLEMENTATION/ SYSTEM MODEL 

A. OFDM System 

According to Fig. 2, OFDM is implemented, block by block 
and then interconnect all of them to form complete OFDM 
system. The simulation of Modulator, Demodulator, IFIT and 
FIT blocks are done in MA 1LAB. The results are shown in Fig. 
7, 8, 9, 10, 11(a), 11(b) respectively at the paper end. 

Fig. 2: OFDM System Model 
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Abstract-This paper presents the UWB LNA UJiD.g 0.18JUD 
CMOS teelmoloay. The proposed dreuit iJ simulated for the 
frequency ra.np of3.1GHz to 10.6GIIz. By applying the resiltive 
feedback topology, the noise ftgare of the circuit caD be improved. 
The 10urce depneratioa techDique helps in balaaeiag the effect 
of paruitie eapadtaaee. The propolled cireuit hu the eueade aad 
easeode connections of the transiston helped ia the increment of 
the pia. The aimalation resultlabows that tbe highat piD of tbe 
cimait is 19.98ldB at 8.66!'iGHz & the pin is appruimately 
eoutaat throughout tbe frequency ra.nge. The minimum noile 
figure iB l.l70dB at 3.1GBz and the muimum noile figure ia 
3.4dB at 10.6GIIz. 

Keyword!: LNA. UWB, Nome Flpre 

I. INTRODUCTION 

LNA is the first block of the receiver system which is 
used to increase the strength of the signal and lowering the 
effect of noise. The output of LNA is applied to the next block 
called as mixer which is used to multiply two signals [5]. The 
performance of the LNA determines the performance of the 
next block in the receiver system. The parameters which are 
used to measure the performance of LNA are noise figure, 
conversion gain. Su, S22 and linearity. Generally there is a 
tradeoff between these parameters. So maintaining all the 
parameters at the reasonable value is a vezy challenging task in 
the designing of a good LNA. The main requirements for a 
good LNA are low noise figure, high conversion gain, low 
value of 8 11 and ~- The other requirement is the low power 
consumption of the circuit [4]. 

Today' s demand is the high data rate and high speed. The 
FCC has given the licensed in the frequency range of 3.1 to 
10.6 GHz for UWB system [1]. The requirement of UWB 
system is low signal power so that it does not affect the signals 
which overlaps with the frequency band of UWB. In UWB, 
the data can be transmitted at rate of 1 OOMbps and uses the 
bandwidth of greater 1ban SOOMHz [2]. 

There are various techniques for improving the 
performance of LNA. The shunt feedback topology helps in 
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improving the noise figure and stability of the LNA but this 
technique degrades the gain [4]. The current reuse topology is 
used to reduce the power consumption of the cin:uit but it also 
decreases the gain [3]. Stagger technique, gm-boosting 
technique and peaking technique are also very helpful for the 
low power consumption of LNA circuits. By using the body­
bias technique, the requirement of low voltage can be 
achieved. The gain can be increased by using the cascode 
topology and this also increase the bandwidth of the circuit by 
n:ducing the miller effect of C&d. The cascade topology is also 
used to improve the gain. The impedance matching at the input 
is obtained by the source degeneration technique. 

II. CIRCUIT DESIGN 

The proposed LNA circuit is shown in Fig. 1. The 
transistor M 1 is oonnected in common source configuration, 
M2 is connected in common gate configuration which is used 
to amplify the signal. Mt & M2 are connected in cascade 
connection which increases the bandwidth of the circuit. M3 & 
Mt are also connected in cascode. The transistor M2 & M3 are 
connected in cascading while M4 is working as current source 
which will help in biasing the~ transistor. 

~c. yv, 
Fig. I: Tbc Proposed Circuit 
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A6rtnlct-In this paper, Wi-Fi Enable ALU on 90nm based 
Virtu.-4 FPGA is analyzed usiog thermal&c.aliDg aod frequeaey 
&ealing. It is Wi-Fi enable because we are operatiDg our ALU with 
frequencies of diflerent IEEE 802.11 W~Fi ChllllDel Frequeaey 
scaling and temperature scalillg result. in power coosumptioa 
variatioa aad finally 1aving of energy. Clock power, logic power, 
lipal power, lOs power, leaka1e power all are dependnt on 
frequency and temperature. The ALU il analyzed to work 
efl'll:ieatly at Wi-Fi c:hllllDel ah, Uviag frequeaey arollDd 03GH.z. 
We are abo ac:hievio1 reductiOD in rup of ~0% for leakap 
power u1ing frequency scaling and thermal scaling. For further 
reductio& of power diaaipation at bigh frequeaey raage, we are 
abo uling dill"ereat Clock Gatiag tec:hn.iqua. 

Keywordf--Fi'eqrle~~cy &alln.g, 111el"llllfl(v Toletvble, WI-FI 
Buble, 32-/Rt ALU, 9thtm FP6A 

I. INTRODUCTION 

ALU is an essential component used in central processing 
unit (CPU).In this paper we have proposed and implemented a 
32-bit ALU which performs 32 different arithmetic and logical 
operations. Arithmetic operations such as addition, subtraction 
and logical operations like AND, NOT ,NAND, NOR ,XOR 
are used to make 32 different operations .We have designed a 
high range temperature compatible ALU which is capable of 
withstanding highest world temperature and also at lower 
temperature equivalent to water freezing point . Also the 
device is tested and proved to work efficiently at maximum 
temperatures ever recorded in month of April of Delhi as 
shown in TABLE 1. Different dynamic power analyses based 
on thermal and frequency based, are performed. And it has 
been observed that power dissipation has a direct relation with 
temperature. By performing frequency analyses we observed 
that our design is also Wi-Fi Channel (802.11) compatible as 
shown in Table 2. 
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TABLE 1: TEMI'HRATUJU! Oll DIFFHRHNT REGIONS 

Place Temperature 
Delhi (max,in april month ) 49.1°C 
ShiiTIIa(J.TJaX) 29.tJ'C 
Worli(max) s6.'f c 
Delhi (min,in april month) 26.S'C 
w llll:r th:eziag point O"C 

We are using 90nm technology based Virtex-4 FPGA and 
Verilog hardware programming language. For thermal aware 
design, we are scaling ambient temperature and frequency 
scaling (by operating our device at different Wi-Fi chaDnel 
frequencies) to achieve energy efficiency. 

TABLE 2: FREQUENCYOFDIFPEllENTWI ·FI CHANNBL 

Wi-Fi Cllnn nei(~02.11 Protocol) RekaiCd Date Frequeo1cv 
big Sep 1999/JUD 2003 2.4GHz 
ac Dec 2013 SGHz 
ah Est. 2016 0.90Hz 
a SCD 1999 3.7GHz 

In section 3, power and thermal analysis of ALU on 90nm 
based Virtex-4 FPGA is analyzed .In section 4, thermal and 
power analysis of ALU using Clock Gating techniques is done. 
In section 5, functions and schematics of ALU is added In 
section 6, result is concluded. In section 7, future scope of our 
high range ALU is discussed. 

II. LITERATURE REVIEW 

In [I], researchers worked on thermal aware design of 
Vedic multiplier with LVCMOS 10 Standards. We are also 
designing thermal aware ALU design but with IEEE 802.11 
Wi-Fi Standards. There are only 16 arithmetic and logic 
functions in global reset a/U [2]. But, we have enhanced the 
functionality of ALU and om function count reaches to 32. 
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AIMtrad-In tbill paper, we have tried to make energy 
efficient ALU on 90nm based Virtex-4 FPGA uing different 110 
standards, as witb tbe scaling of technology power dissipation bas 
become a major concern for bigb performance ALU design. As 
50% of tbe total power of ALU is dissipated only in clock and 110 
pads, hence in order to make it energy efficient clock gating 
technique ill introduced and the analysis of power dissipation bas 
taken on different 110 atandards. It is Wi-Fi enable because we 
are operating our ALU on frequenciel of dill'erent IEEE, We are 
analyzing tbe value of power dislipation using different 110 
standards ud on different Wi-Fi channel frequencies. We are 
achieving reduction in total power dissipation to ~.13% with 
LVCMOS15 and 95.18% with LVDCI_15 and after introducing 
Clock Gating we are achieving reduction in total power 
dissipation to 95.35% with LVCMOS_15 ud 94.99% witb 
LVDCI_lS. 

Keywonb-10 slfUidard, Qoc/c Gatlllg, 9011m based FPGA, 
Wl-FI enable 

I. INTRODUCTION 

All the arithmetic and logical operations, which are 
executed in cen1ral processing unit is done by ALU 
(Arithmetic Logical Unit). It performs operation on 2 inputs 
and generates a signal output And the operation which is to be 
performed is selected by the select lines. Here we are using 32-
bit ALU, which perfoimS arithmetic and logical operation out 
of 32 operations selected by 5-bit select line, on two 32-bit 
inputs and generates a 32-bit output as shown in Figure. 

We are using different 110 standards on 90nm based 
Virtex-4 FPGA to analyze the minimum power dissipation. 1/0 
standards match the impedance of line, port and device in 
FPGA in order to avoid transmission line reflection. We are 
also introducing Clock Gating technique which is power 
saving technique. Clock Gating switched off the module which 
is not active by introducing a gate and hence increases the 
efficiency of the targeted device. Here we have used Latch free 
clock gating technique. In latch free clock gating technique we 
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use "AND" or "OR" gate for gating the clock signal in 
sequential circuits as shown in Fig. For negative edge 
triggered sequential circuit "AND" gate is used and for 
positive edge triggered sequential circuit "OR" gate is used. 
After analyzing we had seen our device is Wi-Fi enable 
because it is reliable to operate on Wi-Fi channel 802.11 
frequencies that is at 0.9GHz which is an estimated ah 
channel, 2.4GHz which is band g channel, 3.7GHz which is a 
channel, SGHz which is ac channe~ and 60GHz which is ad 
and estimated ay channel of Wi-Fi. By doing the analysis of 
power dissipation at different 10 standards, variation in power 
dissipation at different frequencies is found. The variations in 
values due to change in frequency is because of the direct 
relation of power dissipation with capacitance, frequency and 
square ofvoltage (Fig. 2). 

ALU32Bit ,. ~ 
lnput1 (3 1:0) ALU Out(310) 

lnput2(3 1:0) 

4:0) sel( 

Car ryF 

Clk 

~ 

~ ..4 

ALU32Bit 
Fig. l. Top L~el Schematic of32-bitALU 
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Abstract-Artificial intelligence, pattern recognition and 

computer vision has a significant importance in the field of 

electronics and image processing. Optical character recognition 

(OCR) is one of the main aspects of pattern recognition and has 

evolved greatly since its beginning. OCR is a system which 

recognized the readable characters from optical data and 

converts it into digital form. Various methodologies have been 

developed for this purpose using different approaches. In this 

paper, general architecture of modern OCR system with details 

of each module is discussed. We applied Moore neighborhood 

tracing for extracting boundary of characters and then chain rule 

for feature extraction. In the classification stage for character 

recognition, SVM is trained and is applied on suitable example. 

Keywords-OCR, SVM, chain rule, Moore neighborhood 
tracing, feature extraction 

I. INTRODUCTION 

In Optical character recognition (OCR), Visual data of 
text (videos, images, scans, etc.) is converted into machine­
encoded character information by using numerous techniques. 
OCR is considered as a major technique for computerization of 
text from a handwritten, printed or typewritten text. Main use 
of computerization of text are text-to-speech translation, 
machine translation, biometrics, electronic data searching, text 
storage optimization, identification, data mining, etc [1]. 

One of the early OCR was used to help blind people. In 
this, a handheld scanner was developed which moved across 
any text, produces tone corresponding to scanned text. Even 
before that, the OCR was designed for telegraphy. The first 
OCR system designed to detect characters and create standard 
telegraph code with the audio support. Now a days OCR 
system are used in a very routine manner. Almost every 
scanner manufacturer provides support system to convert 
scanned document into various other fonnats viz. PDF to 
word, jpeg to word etc [1], [2]. 

In OCR system, its performance is highly dependent on 
the type of text of scanned documents. In general, text can be 
categorized in three types of text i.e. handwritten text, printed 
text and typewritten text. Printed and typewritten text are more 
predictable for any OCR system and can be read in a more 
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precise manner attributing to the fact that they represent the 
combination of a fmite number of different characters. 
C haracters can be of different fonts depending on the properties 
of printer or typewriter. Variations of character fonns depending 
on the font change are not critical: every font preserves basic 
structure of the character. So, any character can be found in 
various different forms. While handwritten text may have 
infmite number of forms depending on the handwriting of the 
person. This leads to a less accurate result in recognition of 
handwritten than printed and typewritten text [3]. 

In this paper we propose an algorithm which works on 
basis of the feature recognition based OCR. The proposed 
algorithm extracts details about the lines or curves which the 
alphabet is made of, and then based on the extracted details, it 
takes a decision about the alphabet in the image. Moore 
neighborhood used for boundary extraction and then chain rule 
is used for extracting features of characters. Here we use 
databases to compare with the image alphabets then training 
done by SVM mechanisms. 

OCR system consist major five steps namely document 
scanning, pre-processing, segmentation, feature extraction, 
classification and recognition. These steps are discussed one 
by one in detail in the next section. 

II. THE PROPOSED METHOD 

This section describes the major steps of OCR system and 
the proposed recognition system. The main diagram of the 
proposed system is shown in Fig. 1 

Fig. 1. Proposed OCR System 
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Abstract-Monitoring and analysis of industrial flames is 
becoming progressively important to achieve comprehensive 
understanding and successive optimization of combustion process. 
This is becoming increasingly a prominent research field in order 
to increase combustion efficiency and to decrease toxic pollutant 
emissions. Now, in recent years, with the arrival of digital image 
processing techniques, CCD (Charge Coupled Device) or vision 
based analysis, the characterisation of combustion flames have 
been developed. This paper presents GLCM (Gray Level Co-
occurance Matrix) based two-dimensional (2D) imaging technique 
to measure various geometric & luminous parameters from the 
radiation images of a pulverized coal flame. LBP (Local binary 
Pattern) based edge detection of red color component of radiation 
images at different temperatures is carried out. With the help of 
GLCM of radiation gray scale images, various statistical image 
features are calculated & correlated with certain flame 
parameters. Experimental results provide a visual inspection to 
predict flame parameters variation with respect to the 
temperature through the analysis of statistical features of the 
image. 

Keywords- combustion; geometric; GLCM; luminous; statistical   

I.  INTRODUCTION 

 
In many countries, maximum part of the used electrical 

energy is generated through fossil fuel power stations. These 
power stations burns fossil fuel such as coal, petroleum, or 
natural gas to produce electrical energy. The burning of a fossil 
fuel in the presence of an oxidant usually atmospheric oxygen 
is called combustion process. Although environment pollution, 
problems related to health, increasing cost of the fuel are some 
non beneficial facts which are related to combustion process, 
but its dominance in near future cannot be ignored. In such 
combustion process, excellent operating conditions are 
required to minimize CO2 and other toxic byproducts emission. 
It is possible to obtain desirable optimal conditions if the 
quality & performance of combustion process could be 
analyzed properly. Instantaneous information about the 
combustion efficiency is provided by a flame, which is a 
central reaction zone of any combustion process.  
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Therefore, flame monitoring i.e. flame parameters analysis is 
necessary to get in-depth interpretation of fuel required for a 
pollutant free combustion process. 

A number of techniques are widely used in many power 
generation & thermal industries for flame monitoring [1-3]. 
Techniques based on ultraviolet & infrared are generally flame 
failure detectors. Some flame diagnostic methods have been 
developed as in [4] for the proper operation of the boiler but 
unable to provide an elementary information due to lack of 
suitable sensing techniques. Earlier methods like two color or 
multicolor pyrometry, thermocouples, thermistors, etc are used 
for flame analysis by measuring the non contact temperature 
[5-7]. However, these pyrometers do not measure accurate 
particle temperature of high emissivity flame. Optical fiber 
sensor probes as in [8, 9] have also been used but these probes 
can measure only single point temperature when they are 
properly inserted in the combustion region. Proper depiction & 
continuous monitoring of flames become feasible with the 
advent of image based or visualization based systems. In 
digital imaging, flame monitoring is done by extracting certain 
geometric parameters (shape, size & location), luminous 
parameters (brightness & non uniformity) and thermodynamic 
parameters (flicker & temperature). Many researchers explored 
pulverized coal flames by acquiring a flame image with the 
help of CCD cameras [10-12]. 

Edge detection can be proved a crucial image preprocessing 
step before flame features extraction if edges could be detected 
clear and continuous. In general, edge detection act as the 
foundation in almost all the applications of digital image 
processing. Edge detection is done at the preprocessing stage to 
reduce the time taken to simulate data and computational 
complexity. This is one of the reasons that why flame edge 
detection is necessary before parameters extraction. Instead of 
complete flame image, only flame edges are considered. Other 
reasons include elimination of background noise & calculation 
of various parameters significantly. 

In this paper, flame radiation edges at different temperatures 
are detected through LBP and thresholding approach [13].  

 
 
 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



978-1-4673-6540-6/15/$31.00 ©2015 IEEE 
 

Performance Analysis of Current Starved VCO in 
180nm  

 

          Mr. Ashish Mishra                                                   
     (Asst. Prof.) E.C.E. Department 
                S.R.M.G.P.C.   
               Lucknow, India  
       ashishrohit08@gmail.com 

Mr. Gaurav Kumar Sharma 
(Asst. Prof.) E.C.E. Department 

                                G.L.A. University  
                                  Mathura, India  
                         gauravkr.sharma@gla.ac.in

 
 
 

Abstract�This paper depicts a comparative study of different 
topologies of Current Starved Voltage Controlled Oscillator (CS-
VCO) of (3-stage, 5-stage and 7-stage) on the basis of power 
dissipation, phase noise and centre frequency parameters with 
the variation in number of inverter stages. This comparative 
analysis observe that the power dissipation can be reduced up to 
28.53% for 3-stage topology w.r.t. 5-stage topology and can be 
reduced up-to 36.89% w.r.t. 7-stage topology of VCO. In such 
context a design methodology for robust and optimal current 
starved VCO is implemented. The circuit performance is 
validated using 0.18µm CMOS Technology.   

Keywords�PLL; CMOS; CSVCO; P-Noise; PSS; LPF 

I.  INTRODUCTION  

VCO is an essential part for wireless communication 
system. The designing of such kind of VCO involves many 
trade-offs among power dissipation, oscillation frequency, 
phase noise and switching speed. So for a designer it is 
important to evaluate all these parameters accurately. For 
designing the modern IC�s, it is important to construct the 
VCO of low power dissipation. In this contrast, an effective 
method to reduce the power dissipation is by reducing power 
supply voltage.  

 
Fig.1. Basic Block Diagram of PLL 

Phase Locked Loop (PLL) plays a crucial role in many 
electronic communication systems which consists of phase 

detector, low pass filter (LPF), charge-pump, voltage 
controlled oscillator (VCO) and a divider circuit as shown in 
figure 1 [1], [2], [12]. 

VCO is one of a major block of PLL system operates at 
high frequency. Low power VCO design is important for PLL 
design with reduced power. There are basically two types of 
VCO which is widely used in nature: LC oscillator and ring 
oscillator or current starved VCO. LC oscillator shows better 
phase noise performance but occupies large area due to on-
spiral inductor winding which is undesirable for design cost 
and also the tuning range is less or limited for LC-VCO while 
for CS-VCO, the phase noise performance is not too good as 
compared to LC-VCO but the tuning range is much large and 
also the area occupied by CS-VCO is very less [3], [4]. The 
wide tuning range produced by CS-VCO is helpful to 
overcome the variation in the process. The main motivation 
behind the design of such kind of several stages CS-VCO is to 
reduce the power consumption, area occupied by the PLL and 
to reduce the phase noise performance for PLL circuit as well.  
Two types of noise are in nature: first one is long term jitter 
which is generated due to deviation over time in the output 
clock edge from those of an ideal one which is perfectly 
periodic and other one is periodic jitter which is due to 
variation over time in the output clock period [9], [5]. VCO is 
an important part for many RF transceivers for frequency 
selection and signal generation. PLL dependent RF 
transceivers require programmable carrier frequency. PLL 
generally has less precise oscillator in feedback path which is 
a function of control voltage at the input. For ideal voltage-
controlled oscillator, there is always a linear relationship in the 
controlled voltage and oscillation frequency. Most of the 
application requires tunable oscillator [17]. 

In this paper, 3-stage, 5-stage and 7-stage CS-VCO is 
designed with the variation in inverter stages. It is observed 
that 3-stage CS-VCO consume less power for proper circuit 
operation as compared to other two configurations because 
according to the relation, oscillation frequency is inversely 
proportional to the number of inverter stages. So according to 
that relation for 3-inverter stage CS-VCO, the oscillation 
frequency will be high as compared to other two CS-VCO 
configurations (5-stage and 7-stage) because the number of 
inverter stages in 3-stage CS-VCO is less as compared to 5-
stage CS-VCO and 7-stage CS-VCO. It is advantageous to 
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Abstract
power dissipation, low phase noise and high oscillation frequency 
based three stage Current Starved VCO (CS-VCO). In this 
design approach, 3-inverter stages are cascaded to achieve an 
optimal power dissipation of (7.48508 mW) for fundamental 
frequency of (3.9955 GHz). The simulation results depict that 
such VCO has linear voltage-frequency characteristics over a 
wide tuning range. The circuit performance is validated using 
0.18µm CMOS technology. The analysis also shows that for 3- 
stage CS-VCO, the phase noise is -80.17dbc/Hz @1MHz offset 
frequency and -105.31dbc/Hz @10MHz offset frequency.    

Keywords�PLL; CS-VCO; CMOS; Low Power; Phase Noise; 
Oscillation Frequency; dbc/Hz 

I.  INTRODUCTION  

Phase Locked Loop (PLL) is an important part in modern 
transceivers for wireless communication. VCO is one of a 
crucial component in PLL which itself plays a key role in 
many transceivers. In the present scenario the most important 
thing which has major concern is the ability of VCO to 
perform with reasonably low power dissipation, high 
oscillation frequency and low phase noise performance [13]. 
There are mainly two types of VCO: LC- VCO and Current 
Starved VCO or Ring VCO. In case of LC-VCO, better phase 
noise performance is gained but due to spiral inductor in the 
design it occupies a large area which is the point of concern. 
Also such kind of VCO is suitable for narrow range of 
frequencies, not for wide range [3]-[5].  

In this paper a CS-VCO of 3-stage is designed to 
overcome the problems occurred in LC-VCO. Three-stage 
means 3-inverter stages which are cascaded to produce high 
oscillator gain at the output with high oscillation frequency. 
As we know that the oscillation frequency is inversely 
proportional to number of inverter stages (N). So when 
number of stages is reduced the oscillation frequency will get 
increased. Here in this context the number of stages are three 
(N=3). So the main advantage of using 3-stage VCO is that the 
oscillation frequency produced at the output will be increased 
due to reduced number of stages as compared to higher order 
stages, also power dissipation is reduced with improved phase 
noise performance. This architecture requires less number of 

transistors, occupy less area with cost effective performance 
[1], [2], [12]. 

The oscillation frequency is achieved at the output 
according to the variation in the controlled voltage at input of 
the VCO. PLL design consists of phase detector, low pass 
filter (LPF), charge-pump, voltage controlled oscillator (VCO) 
and a divider circuit as shown in figure 1 [16]. This paper is 
divided into four sections: Section II: describes the 
architecture of 3-stage (CS-VCO) and its test circuit, Section 
III: describes design equations for the sizing of (CS-VCO) 
transistors, In Section IV: Simulation results are shown, 
finally Section V: draws the conclusion.    

  Fig.1. Basic Block Diagram of PLL              

II.  CIRCUIT DESCRIPTION 

Figure 2 shows the schematic of three-stage (CS-VCO). In 
this design approach, the MOSFETs placed in the middle 
stages behave as different inverter circuits connected in 
cascaded manner. The MOSFETs (M1) and (M4) of VCO 
circuit behave as current sources. The role of current sources 
is to limit the current available at inverter stages or in other 
words we can say that inverter is current starved. For 
MOSFETs (M0) and (M3), the drain current is same and is 
produced by the control voltage at input side. Currents in 
MOSFETs (M0) and (M3) are mirrored for each inverter 
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Abstract�As the scale down the feature size of transistor, leakage 

important factor .One of the major area where leakage is effective 
memory to reduce the leakage power in memory. In memory to 
reduce the leakage dissipation there are different types of 
technique were used in 6T Static RAM. The technique that can be 
implemented includes gated Vdd, Source basing, Sleep stack and 
MT-CMOS the technology used for 6T memory is 90nm using 
Tanner Tool_V13.0_LND. 
 
Keyword- Gated Vdd, leakage power, MTCMOS, source biasing, 
sleep stack, 6T static RAM. 
 

NOMENCLATURE 
 

SRAM Static random access memory 
DRAM Dynamic random access memory 
6T Six transistor SRAM bit-cell 
BL Bit line 
BLB Bit line bar 
WL Word line bar 
PMOS P-Channel metal oxide semiconductor 
NMOS N-Channel metal oxide semiconductor 
Vth Threshold voltage 

 
I.INTRODUCTION 

 
The ever-more increasing the necessity for huge data 

storage ability has driven the fabrication technology. Maximum 
data storing capacity in single chip double every year[4]. In 
semiconductor memory that can be classified as the level of 
data stores and access .Memory basically allow to modified 
stored information (writing) of data and retrieval (reading) on 
requirement, there are two categories (i) Volatile and (ii) non 
volatile Memory) [2]. 

The widest example of volatile memory is RAM and 
ROM is the widest example of non volatile memory. Volatile 
means   data stored in present of supply and in the absence of 
the Supply, data to be stored.RAM (Random Access memory). 
 

 
 

Fig. 1. SRAM leakage current with technology scaling [1]. 
 

II NECESSITY OF LOW POWER 
 

 As the requirement of portable devices in the market 
(cell phones, laptop, pacemakers, wristwatch etc.)that depends 
upon battery-life and battery life is related to the power 
dissipation. Most of the factor no. of transistor increased that 
support Moor�s low .there are different �different sources of 
dissipation of power[4].In digital systems, first is dynamic and 
second is the static power dissipation, in dynamic short and 
switching power dissipation .In static dissipation there are no.  
of leakage includes Subthreshold, reverse-biased diffusion 
leakage current. During logic transformation of charge and 
discharge of capacitance in dynamic ,power dissipation is 
directly related to the voltage level of supply . 
 

fcVddp
loadswitching

2

                                   (1) 
Second power dissipating source is short circuit power that 
directly flow from Vdd to the GND while nMOS and pMOS 
n/w works simultaneously. 
 

IVddP
shortckt

*    
                                                                                               (2) 
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Abstract

Feature size of the transistor is shrinking by the rapid progress in semiconductor technology in deep sub-micron (DSM)

technology. At the present time; these days's leakage power is more important in hardware's and microprocessors. Memory
contains large number of transistor in advanced computer system. Mainly the leakage dissipation is directly related to the
no. of transistors. As technology scaling static random memory in standby leakage power is becoming one of the more
important concerns for low power application. In this paper we have study of different leakage components of sram cell and
some leakage reduction techniques like Gated Vdd, MTCMOS, transistor stacking, source biasing and negative word line
scheme approach to optimizing low leakage in sram memory cell. © 2016 IEEE.
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ABSTRACT 
In this work, we proposed simulation of RAM memory using 
different IO Standard technologies on 28nm feature size FPGA. 
LVTTL and Mobile-DDR IO standard is used for designing RAM 
circuit, power consumption by this Memory has been calculated by 
applying two different technologies i.e. Mobile-DDR and Low 
Voltage Transistor- Transistor Logic. Both IO Standards are 
compared with each other to find out the most power efficient one. 
We validated our circuit with different IO Standards and on 
Different frequency range to obtain a most power efficient circuit. 
In our work, there is 28.05% power reduction when LVTTL is 
replaced with Mobile-DDR on 1 GHz frequency and 47.93% power 
reduction at 4GHz operating frequency. To design this energy 
efficient memory circuit, we are using Verilog as HDL, Xilinx ISE 
14.2 simulator with Artix-7 FPGA.   

Keywords 
FPGA; IO Standard; RAM; LVTTL; Mobile-DDR; Low Power. 

1. INTRODUCTION 
In now a day under the world of VLSI there is trend of Low power 
VLSI. Selecting the more power efficient family among the various 
different families plays key role to develop a most efficient circuit. 
These various families of IO Standard having different IO 
configuration such as Single ended stage, differential 
configuration, push pull configuration etc [15]. every IO standard 
has specific range of operating voltage as well as operating 
frequency, so according to particular application one can select 
easily IO Standard. As there is trend of low power VLSI, means 
low power consumption, size of device is to be compact, VLSI 
Engineer is interested reducing the size of transistor, according to 

 [12]
basically differing by feature size such pas Artix- 7and Kintex-7 
FPGA (28nm), Spartan-6 FPGA (45nm), Virtex-6 FPGA (40nm), 
Virtex-5 FPGA (65nm), Spartan-3 FPGA (90nm) etc. All Xilinx 

such as buffers, dedicated multiplier, Global clock buffer etc [7]. 

   In this paper, our design is implemented on family Arttix-7 
having feature size of 28nm FPGA using LVTTL and Mobile-DDR 
IO Standard. Artix-7 family of FPGA supports various family of IO 
standard like HSTL, LVCMOS, and SSTL etc. The motivation 
behind this work is to realize a most energy optimized designing of 
circuit to save the energy. In order to get the better performance in 

device and also lower cost and area, manufacturer scale the 
geometry of IC [9]. During scaling manufacturer must remember 
one thing with each reduction parameters of IC [13]. Under the 
shadow of the electronics industries day by day as the 
semiconductor technology is booming. LVCMOS supply voltage 
and interface standards for decreasing voltages have been defined 
by JEDEC. The basic memory element holds the data; Memory can 
be volatile or Non-Volatile in nature. RAM is a very essential part 
of any computer system. RAM is basically directly accessed by the 
Central Processing Unit. It is used for both read and writes 
operation quickly [8].  

Depending upon how exactly the data is stored in RAM, the RAM 
can be broadly classified into 2 types. 

 
Figure 1 Classification of RAM 

SRAM is a kind of static memory while DRAM is kind of Dynamic 
Memory. SRAM uses bunch of flip-flops for storing data, so data 
stored in binary form [14]. while DRAM stores data in form of 
charge i.e. by using transistor and capacitor. For storing single bit 
of data SRAM uses 6 transistors while in case of DRAM for storing 
single bit it uses 1 capacitor and 1 transistor, so SRAM is costly 
then DRAM [11].  

2. NOMENCLATURE 
 

IOB  Input Output Block 

CLB  Common Logic Block 

IO Standard Input Output standard 

PI  Programmable Interconnects 

Mobile-DDR Mobile- Double Data Rate 

LPDDR Low Power Double Data Rate 

SSTL Stub Series Terminated Logic 

HSTL High Speed Transciever Logic 

HSUL High Speed Unterminated Logic 

ICCCNT '16, July 06-08, 2016, Dallas, TX, USA 
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Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



2015 International Conference on Computational Intelligence and Communication Networks 

Tarun Agrawal, Vivek Srivastava, Anjan Kumar 
Department of Electronics and communication 

GLA University 
Mathura, India 

tarun.ag.l506@gmail.com, vivek.srivastava _ ec 12@gla.ac.in, Anjan.kumar@gla.ac.in 

Abstract - This paper contains designing of energy efficient 
memory circuit using two different IO standard i.e. L VTTL and 
Mobile-DDR on 28nm (Artix-7) Field Programmable Gate Array. 
We are using Xilinx ISE simulator version 14.2, Verilog 
hardware description language and Artix-7 FPGA. The design 
has been tested at different operating frequencies of Latest Intel 
processor that are at Intel I-3, Intel I-5 and Intel 1-7 to check the 
compatibility of the design with processors available in the 
market and to find most efficient 10 standard at different 
operating frequencies. 

Keywords - ROM, Power Efficient, Low Power, L VTTL, 
Mobile-DDR, FPGA, 10 Standard. 

I. INTRODUCTION 

In VLSI industries designing of any circuit the aim is behind 
that is to make circuit with faster speed, less power 
consumption, more efficient and also today there is trend of 
Low Power VLSI. The Selection of best IO standard is very 
essential to design any digital circuit. Digital circuit may be 
combinational circuit or sequential circuit. The aim behind 
choosing the 10 standard for designing any digital circuit is to 
save power consumption of circuit in our work, we 
implemented Read Only Memory (ROM) circuit design on 
28nm Family Artix-7 FPGA using Low Voltage Transistor­
Transistor (LVTTL) and Mobile Double Data Rate (Mobile­
DDR) Logic family of IO standard. Artix-7 FPGA supports 
various family of IO standard like HSTL, HSUL, SSTL, 
LVCMOS, Mobile DDR and LVDCI. Artix-7 FPGA requires 
very less input power and result into very high performing 
circuit. Mobile DDR (mDDR) is also known as LPDDR (Low 
Power Double Data Rate). Normally LVTTL operates in three 
different operating voltages that are first is 1.8-V LVTTL, 
which defines DC parameters for low voltage and high speed 
digital circuits. Second is 2.5-V LVTTL, which also defines 
DC parameters for same as 1.8-V LVTTL. And third is 3.3-V 
LVTTL, which also defines DC parameters for same as 1.8-V 
LVTTL and 2.5-V LVTTL but here the voltage range is from 
3.0V to 3.3V driving or driven by Digital Circuit. These three 
ranges are also shown in figure-!. 

978-1-5090-0076-0/15 $31.00 © 2015 IEEE 
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LVTTL 

1.8-VLVTTL 

2.5-VLVTTL 

3.3-VLVTTL 

Figure 1: Different LVTTL Operating Voltage Region 

In our design we implemented our logic on a ROM chip. 
ROM stands for "Read Only Memory". It is Nonvolatile 
memory which means data will not be lost after switching off 
the system or supply as the name suggest Read Only Memory, 
we can't write, can only read. ROM is classified into basically 
3 categories which are shown in Figure-2. 

PROM EPROM EEPROM 

Figure 2: Classification of ROM 
PROM stands for "Programmable Read Only Memory" in 
which is programmed at the manufacturer end and it can't be 
erased or programmed at user end. EPROM stand for 
"Erasable Programmable Read Only Memory "in which we 
can erase the data by use of UV rays. EEPROM stands for 
"Electrical Erasable Programmable Read Only Memory" this 
type of memory is erased with the help of electricity. ROM 
has potential to use in the software defined radio [7]. In our 
work we are using Artix-7 Family with L VTTL and Mobile­
DDR 10 standard FPGA. And we tested our ROM circuit at 
two temperatures with operating frequency of 2.0 GHz, 2.1 
GHz, 2.5GHz, 2.9 GHz, 3.1GHz and 3.5 GHz. these 
frequencies are of INTEL processors that are of Intel-13, Intel­
I5 and Intel-I7 latest processor. 
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Abstract-In this paper, Wi-Fi ah channel enable 32-bit ALU on 
40nm based Virtex-6 FPGA is designed using voltage scaling and 
Capacitance scaling. It is  Wi-Fi  ah channel enable because we 
are operating our ALU with frequency of 0.9 GHz which is the 
frequency of  ah  Wi-Fi channel estimated to be released in 2016 . 
We are analyzing effect of Voltage scaling and capacitance 
scaling which are two of the different factors responsible for 
variation in power dissipation.  We operated our ALU at 0.9 GHz 
at different voltages by also using capacitance scaling. Then we 
also analysed our design to work on different voltages 
irrespective of capacitances. In this Verilog is used as Hardware 
Description Language and XPower Analyser for Power 
calculation and Xilinx ISE Design Suite 14.2 as simulator. 
 
Keywords- Voltage Scaling,Capacitance Scaling,40 nm 
FPGA,simulation,Wi-Fi enable,Wi-Fi ah channel. 

I. INTRODUCTION   

ALU also called as math-coprocessor is a basic element used 
in central processing unit.(CPU).We designed and verified  a 
32-bit ALU with 32 different logical and arithmetic 
operations. We made use of logical operations like NOT, OR, 
AND, NAND, XOR, NOR and basic arithmetic operations to 
make our ALU work with 32 different operations.  

 
Fig.1: Different Operations Of ALU 

 

We scaled our design for different voltages: 0.5V, 0.8V, 1.0V 
and 1.2V and for different capacitances: 5pF, 15pF, 25pF, 
35pF, 45pF.   

 
Fig.2:Voltage Scaling 

 
And power analysis based on voltage and capacitance scaling 
is done it is observed through analysis that power dissipation 
has a direct relation with capacitance and voltage. We used 
frequency 0.9GHz throughout our analysis which is the 
estimated new Wi-Fi standard called ah standard estimated to 
be released in 2016.  
 

 
Fig. 3: Components Responsible For Power Dissipation 

Above relation  in Fig.3,was verified by doing power analysis 
using voltage and capacitance scaling for ah band. Output load 
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I. INTRODUCTION 

   VLSI industry in the recent years suffers from the critical 
challenge in the management of power consumption. With 
the scaling down of the CMOS the supply voltage and 
threshold voltage is scaled down respectively. Leakage 
current has an inverse relationship with the threshold 
voltage the more and more threshold voltage is scaled, more 
is the leakage power dissipation [1].40% of the total power 
consumed by the device in active mode is dissipated by the 
leakage current [1]. With the aggressively scaling 
down of CMOS and need of multiple operations we are 
putting more and more transistors on a chip. With this 
increasing transistor density the leakage current dominates 
the total power dissipation of the chip. On the other hand 
leakage current is the only source of power dissipation when 
device is in standby mode. 
 
 
 
Sneha Solanki, Anjan Kumar and Richa Dubey, VLSI Design Lab 
GLA University, Mathura. 
 
 

   
   

 

 

Abstract High rate of power consumption in the digital In portable device leakage current need to be managed as 
integrated circuit is the major field of concern in the it directly affects the battery life of the device. Leakage 
development of VLSI circuits. Demand of higher speed, needs to be reduced for the longer battery life. There are 
multiple operations and smaller process geometry contributes several leakage components which overall result in leakage 
in the leakage power. So today leakage power consumption is power dissipation. The Leakage components in the deep 
the most important source of power dissipation rather than 
run time power consumption. Previously many techniques submicron technology are depicted below in the figure.

have been proposed for the leakage reduction. Amongst all 
MTCMOS technique carries the property of being most
efficient in leakage reduction. In this paper we are going to 
analyze the different types of low power adder circuits with 
different types of low power design methodologies. The 
comparison results have also been displayed in this paper. The 
circuits are simulated in 90nm CMOS technology using tanner 
EDA simulator.  

Index terms Active mode, Combinational circuits, Leakage 
current, Multi-threshold voltage CMOS, Standby mode, 
Threshold Voltage

 
 
 

 
 

Fig. 1. Leakage components in the deep submicron transistor 
 
I1= Reverse bias p-n junction diode leakage  
I2= Sub threshold leakage current 
13= Gate oxide tunneling current 
14= Hot-carrier injection current 
I5= Gate induced drain leakage current 
I6= Channel punch-through 

 
Fig. 2. MTCMOS Technique (Dark Line shows High Vth) 
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Abstract�A low voltage, low power CMOS down-conversion 
mixer is presented for Ultra-wideband (UWB) systems. The 
proposed mixer is designed for a 3.35 GHz input RF signal and 
250 MHz output IF signal in 0.18 m CMOS technology and 
simulated using Advanced design system (ADS) software. The 
proposed mixer is based on the conventional Gilbert cell 
architecture with bulk driven technique. Two element LC 
matching topology is used at the LO switching stage to 
improve the performance of the mixer. The proposed mixer 
exhibits maximum conversion gain of 7.10 dB, double side-
band noise figure (DSB NF) of 2.5 dB, IIP3 of -2.2 dBm, 1 dB 
gain compression point of -20.6 dBm. The power consumed by 

the circuit is 0.195 mW at a DC supply of 1V. 

Keywords� Down-Conversion Mixer, UWB, CMOS, Gilbert 
Mixer. 

I. INTRODUCTION 

In 2002, the FCC formally approved the UWB 
technology with official authorization for unlicensed use of 
spectrum. UWB spectrum has bandwidth of 7.5 GHz from 
3.1-10.6 GHz frequency band and its output power for 
transmitting the signal is limited to -41.3 dBm/MHz [5]. 
UWB is peculiarly suitable for indoor dense multi-path 
places such as high-performance wireless access and 
defense communication applications. 

The paper is structured as follows. Proposed mixer 
circuit is discussed in section II. Simulation results are 
presented in section III and conclusion is provided in 
Section IV.  

II. CIRCUIT DESIGN 

In mixer design, double balanced Gilbert cell mixer is 
preferred as a core of many mixers due to benefits, such as 
higher linearity, reduced even order distortion and decent 
port to port isolation. The basic double-balanced CMOS 
Gilbert cell mixer has three stacked stages namely RF trans-
conductance stage, LO switching stage and output load 
stage as given in Fig. 1 [10]. 

 

Fig.1. Schematic of conventional double balanced CMOS Gilbert cell 
mixer [10] 

RF and LO stages are operated in saturation region 
to provide higher gain and as a result power consumption 
increases. One of the issue with basic Gilbert cell mixer is 
that it has low voltage headroom across the output load 
stage. To increase the voltage headroom and to reduce 
power consumption, the bulk-driven technique can be used 
which allows the RF trans-conductance and LO switching 
stages of the core of  basic Gilbert mixer to be merged to a 
single stage, consisting of only four transistors, as shown in 
Fig. 2 [11]. Bulk-driven technique lowers the threshold 
voltage, therefore, the condition of is relaxed [14]. 

Input RF signal is applied to the bulk terminal of 
the LO switching stage transistors to regulate the threshold 
voltage, and turn the transistor ON and OFF [7]. Local 
oscillator (LO) signal is applied to gate terminal of LO 
switching transistors while the output IF signal taken out 
from the drain. The bulk driven mixer uses the bulk terminal 
of the switching stage transistors as the RF signal input, as a 
consequence, number of stack stage transistors are reduced 
and therefore requirement of bias voltage supply is  reduced 
[6, 13]. 
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 Abstract� In this paper, a high gain as well as highly 
linear down-conversion mixer is presented for UWB applications. 
The proposed mixer circuit is implemented and simulated in a 
0.18 m CMOS technology using Advanced Design System (ADS) 
software. The core of the proposed mixer is based on the Gilbert 
cell (double-balanced) mixer with source degeneration (inductive) 
at the RF driver stage and the inductors between the RF (or 
driver) stage and the LO (or switching) stage. An LC type 
impedance matching network is employed at the RF port to 
minimize reflections at RF port. The mixer circuit is designed for 
a RF frequency of 3.35 GHz, LO frequency of 3.60 GHz, and IF 
frequency of 250 MHz. The proposed mixer circuit achieves a 
conversion gain of 11.679 dB, an IIP3 of -1.536 dBm, 1dB 
compression point of -12.764 dBm and a single sideband noise 
figure of 5.460 dB while operating at a DC supply of 1.8V. 

 Keywords� Gilbert cell; trans-conductance stage; 
CMOS; down-conversion mixer; UWB. 

I. INTRODUCTION 

Ultra wideband (UWB) is a new attractive wireless 
communication technology which is used to transmit data over 
a huge bandwidth (>500 MHz). It fulfils the need of low-power, 
high-speed and short range wireless communication [6]. In 
February 2002, the Federal Communications Commission 
(FCC) opened up the licensed-free use of 7500 MHz spectrum 
in the frequency band of 3.1-10.6 GHz, known as the UWB 
frequency band [5]. 

An RF receiver is typically composed of many important 
blocks such as LNA (low noise amplifier), mixer and filter etc. 
Among all these components, the down-conversion mixer plays 
a vital role in wireless communication systems. The down-
conversion mixer performs the multiplication of RF and LO 
signals to convert the RF signal into the IF signal [8]. The 
designing of mixer requires trade-off among its different 
performance parameters like conversion gain, noise figure, 
linearity, power consumption and so on [3]. The high gain 
mixers have the issues of low linearity and high power 
consumption while highly linear mixers suffer from the low 

conversion gain and degraded noise figure. Since the linearity 
of mixer affects overall linearity of the receiver, therefore, the 
designing of front-end transceivers require a highly linear 
mixer. A typical RF front-end is shown in Figure 1. 

 

 

Figure. 1. RF Front-end  

This paper proposes a down-conversion mixer with high 
gain as well as high linearity for UWB system. The rest of the 
mixer is summarized as follows: the Gilbert cell mixer and the 
proposed mixer circuit design is briefly described in section II. 
In section III, the simulation results are presented and finally, 
the conclusion is given in section IV. 

II. CIRCUIT DESIGN 

The most commonly used mixer topology is the Gilbert cell 
mixer which is shown in Figure 2. It is composed of mainly 
three stages: the trans-conductance stage which is formed by 
the bottom two transistors, the switching stage which is formed 
by the upper four transistors and the load stage. The trans-
conductance stage is used to amplify and convert the RF voltage 
signal into the RF current. Then this RF current gets 
transformed to the load stage by using LO switching transistors 
and then the current of the loads generate the desired IF output 
voltage [3].  
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Comparative Analysis of Digital 
Watermarking Techniques 

Neha Bansal, Vinay Kumar DeoHa, Atul Bansal and Pooja Pathak 

Abstract In this paper various techniques used for digital watermarking such as 
least siglrificant bit (LSB) technique, discrete cosine transform (OCT), discrete 
wavelet transform (DWT), and back propagation neural network (BPN) algorithm 
have been compared. These techniques are used to embed and extract a watermark 
of an image. The performance of these algorithms is evaluated using various 
parameters such as mean square error, peak signal-to-noise ratio (PSNR), and 
normalized correlation (NC). Parameters for each technique are compared for 
various noises like Gaussian noise, Poisson noise, salt-and-pepper noise, and 
speckle noise. Based on comparison it is suggested that BPN gives better result in 
terms of PSNR and NC. 

Keywords Digital watermarking • Least siglrificant bit (LSB) technique • Discrete 
fourier transform (DFI) • Discrete cosine transform (OCT) • Discrete wavelet 
transform (DWT) • Back propagation neural network (BPN) · Counter propagation 
neural network (CPN) • Normalized cross-<:orrelation (NC) • Peak signal-to-noise 
ratio (PSNR) 

1 Introduction 

Digital watermarking is a method to prevent illegal copying of digital content as it 
can be copied and edited easily. Digital watermarking can be done in various ways. 
It can be done in spatial domain using least significant bit (LSB) technique. It can 
also be done in spectral domain using various transforms such as discrete fourier 
transform (DFI), discrete cosine transform (OCT), and discrete wavelet transform 
(DWT). Another method of digital watermarking is based on neural network. 
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PREDICTOR BASED UNKNOWN NON-LINEAR DISCRETE 
TIME DELAYED SYSTEM USING SLIDING MODE CONTROL 

Parmendra Singh1, Vishal Goyal\ Vinay Kumar Deolia\ Tripti Nath Sharma1, 

1Department of Electronics and Communication Engineering, 

GLA University, Mathura, India 

Abstract-Sliding Mode Control (SMC) technique has 
been used in an extensive manner in many practical 
applications especially in motion control systems. This 
paper investigates non-linear discrete time systems 
accommodating input delay. Firstly, input delay is 
removed by introducing a smith predictor that converts 
the original discrete system into delayed free version of 
the system and makes it solvable. Then, for an effective 
control "reaching law method" is used to design control 
law and construction of sliding surface for the delayed 
free system. The Chebyshev Neural Networks (CNNs) 
are used to approximate the unknown non-linearity. 
Simulation shows the robustness of the control scheme. 

Keywords- Chattering, Chebyshev Neural Network 
(CNN), Sliding Mode Control (SMC), Smith Predictor, 
Variable Structure Control (VSC). 

I. INTRODUCTION 

There are various undesirable parameters in control 
engineering that degrades the system performance 
which results in the slight deviation from the 
equilibrium state of the system. Some of the 
undesirable parameters are parametric and non­
parametric uncertainties, disturbance, non-linearity 
and time-delay. The main cause of time-delay is 
transportation lag. In industry, the material has to be 
transferred from place to place in course of operation 
and material transfer flow of liquid movement takes 
time. This is called transportation lag. The SMC has 
been proved to be robust under above non-linearity. 

In early seventies, SMC has been studied and 
developed by [1]-[3] under the name "variable 
structure control" (VSC). The time-delay system's 
control problem has been studied by many 

978-1-5090-0210-8/16$31.00 © 2016 IEEE 
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researchers via predictor-based controllers [6]-[11]. 
With the introduction of predictor controller, the 
original system which has delayed input is converted 
into delayed free version of system and makes this 
control problem solvable [12]. In [11], a predictor has 
been used for balancing the time delay input and 
leading to the derivation of control law, thus, proving 
the existence of sliding mode. A delay dependent 
SMC is used for effective stabilization and has a 
reaching motion at t s > to + r , where t s is the 

reaching rate, f 0 is the sliding mode's initial time and 

r is an input time delay of the system. SMC is well 
established for both continuous time system as well 
as discrete time non-linear systems. It is insensitive to 
external disturbances, plant uncertainties [4] and 
parametric deviations [5]. Good transient response 
and fast response [ 13 ]-[ 14] are some attractive 
features of SMC. The chattering problem is more in 
continuous time SMC compared to discrete time 
SMC. It is not easy to directly implement discrete 
time SMC from the continuous time SMC. 

Smith predictor [17] has been frequently used in 
continuous time for balancing an input delay by 
removing the time delay from the inner closed loop 
of the system. This paper uses discrete time predictor 
for balancing delay in input. A predictor helps in 
converting an original discrete time delayed input 
system into delayed free version of system and the 
new states known to be predicted states [ 17] of the 
constructed design of the control system. Then, the 
predictor based sliding surface is designed with the 
help of new predicted system's state. The designed 
control law has to assure the existence of system's 
trajectory on predicted sliding surface by taking help 
of Gao's reaching law [15]. The neural networks are 
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Multi Carrier PWM and Selective Harmonic 
Elimination technique for Cascade Multilevel 

Inverter 
I k ttwrtt Gupta. Arvind Yadav, anjay Maurya 

D..:p<~rlltt<.:tllot' Eh:ctrkal Engin..:c:ring. GLA Uni~ersily, Mathura, India. 
(e-m;nl· h..:nt:nn gupta mtcc I I a gla.ac 111. arvmd.yadav(t~gla.ac. in, : skmaury· a icee.or~;) 

Abstmct - T his paper (liT>t' llts lill' 111 111ti ca rrin pulse 

width modulation (1\IC' I'\\ \ I ) ::ud odcc tin ha nu nuil' 

climi11ution (Sll£) h 'd1u iquc fur ca.c:u.l~ lu ult ilt\'cl 

inverter (CMI) tu n •ducc the tutal l~annonic 

distortion (TIJD) of the uutput \C >II:Il!,C 1\:1\cl'unu. r\ 

com1>al'ison h:lS bccu d uau.· lJl ll\l''' ll tile ~ I ll·: anti 

MCPWI\1 tcchniqu(' to 'lt1111 t h~ :tll\':tutagr nf $11 [ 
techniq ue over the 1\ICI'\\ \1 tcchui't""· Tu liull rhe 

accur:tcy of total h:II'Uitlllk Ji~t"1·tiou ( I'IIU j l><' lll cen 
the 1\ IC I'\VM and 3 111: k~lu1i4u•' is acili<'H' tl by 

com pot ring the FFT b:t~•·tl onull li11· uiur lc1 l'lt':"t':u.lc 
multilevel in,•e rter. 

Jut/ex Terms- Casc1111.: mu/;i/,·. ,•/ illl'.:rta, ,1/u/ri 

Cflrrier pulse width 11/0lh,Ju/iuu, Sdi•t·tit·,~ huruwuiL· 
e/iJUi llti/JOJifeCfiiiJQ/11!, ·/ ,,;,,/ ftii1"1Houi1· i/i.\' /urtitJII. 

M ULTILEVEL in1cn.-rs ar.: om: of tht: 
exLensively ~tudi..:J r..: .••. r..:h ;.m:a 1>1 puwc:r 

convc:rters. The ntuhik1 ..:1 i111 ..:t t ~.:r i' '"''" to 
produce sinusoidal 1 ,l .. , .. -: 11 ~ .. ,.,;,rm fnlnt "-'vera! 
levels of de voltage. li,n1.;1 -:r. ill ll-kl ..:l 111ltage 
source: converter it ll:ap:•hk tn ~<.:t goud '~ s!l::m 
perlonnance and clli..:i,·•h·y "'.·it .,_ optitn"'" liltcr 
sile. THO and loss.:,. 111..: i, , r. 11 eJ pcrl()il llancc 
and cllieicncy or l!i!!l• 111!, .,·..: s)~tc:nt can be 
achiev~d by the us~.: t,t· 111ttitik1 .:I im~o:rt~.:r 111. With 
increased number ul 1..:1 l'is i ca~..:ad,· nutlt ilevcl 
inverter, the output l<)lt:tg<.: 'i .. tin~ in.:r..::.,.;s in 
terms of total han ... ,... di . ti.111. ~; '' ·. the: 
number Of levels iii \TI.'.t •..:s. l11..: 11 I i..:aC) 1d l <lnlrol 
schemes and voltag..: i.tll•.l""''-..: .:,onditi<lll " '·,· .rs. 
Among the thre.: <.:111 tu..:rc:i.d t<>polo; ·~ of 
multilevel voltage S>>un:..: i111 ,n;r ,u..:h a, : n..:utral 
point clamped, <:<Jsc.llt-: 111 .. i -:1 -:I i111 ..:n..:r and, 
flying capacitor, u-.-: , ,1 (' \,1 r..:sults itt higher 
output voltage and (WIICt I, 1 .:h und :tr•' more 
reliable due to its muJulur lotl.•. , . .1 121. 
TI1e levels in a CM I ;u·.- ,; ... ,n,!l ,-;d us 1.. 1 ' + I. 
whert: k defines th<.: lllll .t pit .. , 1 .oltag..: In ..:I and 
s delines the: numh..:1 " .t-· s ... ,, . ., u~..:d i1 ,ingle 
phase. The use or llllllid.·ll'l ;,II .:tl<.:l' it;,., I great 

978-1-4673-971 ~ , I •I '·' I 

cmhu~e to reduce of voltage stress on the switching 
devic..:s [3J. less harmonic distortion, producing of 
~maller common mode voltage, less 
cll:ctromagnetic compatibil ity problems and 
capabk to produce higher vo ltage with reduced 
dc1 i..:..: rating. 
Th..: C\111 is a good solution due to its modularity 
and ~implicity in control mechanism. Fig.l shows 
the basic structure of CM I. in which four cells are 
conm:dcd in series to get nine level of output 
voltagc per phase. 

F•r I Thr~~· phase nine-level CMI 

II . CA CADE MULTILEVEL INVERTER 
TOPOLOGIES 

Th~.:rc arc 'arious CMI configurat ion available for 
both single-phase and three-phase application as 
~ho11 n in fig.2. The single phase cascade hal f 
bridge is a one leg converter consisti ng of two 
switc:hing dement is used to produce two level 
output of the voltage source converter. The cascade 
II bridg..: iuvcrtcr uses string of single phase full 
bridge invet1Cr connected in series to construct 
multiple phase leg [4]. Cascade H bridge topology 
allo11 s a low voltage rating of the semiconductor 
devices. The operating voltage and manufacturing 
cost plays a important role to decide number of 
power cells in cascade H bridge invverter. For 
instam:..:. a nin..:-level inverter will use low rating 

Authonzed licensod usc IIIIi" d ' ,. l .. L ,, U• llo't-":1 ·l) IJIIul •!tJtJUt:d un November 22.201'1 (Jl 06:04:03 UTC rrom IEEE Xplore. Restrictions apply. 
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On the. ~ ;ect of Feature Extraction and ... 

Classilicatjon of the ECG Signal 

SautJll ll I I ~'l• 
Electrical Engin..:c. 1 I k 1 

GLA Universit) .l\!1 11 1.1 
&mail ld: sautan11 h.• ... '(> .. 

,, um.:nt. 
1'., India 
llaii. t.:Lllll 

Abstract- T he electrocunliu;!r:n1 pro • , h:s a ph·""·ia n with a 
view of the heart' s activity tlu u u,.l• .-J, ,.,,;..a t ,ign.1h generated 
during the ca rdiac cycle :md nn' " " "''d " 1 h extuu:d •·lcctrodcs. 
Becnusc o f the high mortalit)' r:11\'' 111 J, ,•art Lli,.-a , ,·, fa ithful 
detection a nd classi fica tion of H ,; .11'111_1 1hmia> ;, ,-,w ntia l for 
the treatment of patients in the rf i . •\1 rh) lh mi;~ rt :~ ,~ifica t ion 

is one of the most important res~ · . "d m· .. u, or •·un•putcr aided 
medica l systems. The authu• , ,,. :uk a u n ploratory 
investiga tion of the classilicatiuu 1. • ( l. ; ::11al. ll \\ t (Discrete 
\ \'avclct Transform) method h.,, . ,.,... •l'll lu d•·ll·r m inc the 
wavelet coefficients which wc•·c " ' '" · .11· .. ' •t h r., ~ 1.-:.t ur es. The 
featu res were ranked by usiut: "'·"' <'I' ll':luilit l <'1'1h•ria . The 
a uthors have establi hcd the han 11o1 1.1.1 py " ' '" '~ ur t he most 
SUitable fea tures for the purpO~l' 10 '• S>l . ·• li<Jn. 

Keywords: Fea/1/re, Cltt.\1}• ••. n 1lauA. lrrliythmi(IS, 
Wa11elet Tra11sj'urm 

I. I :TRtJo • \II\ 

II is well nigh impossiblt: .u ·1 ... ,rat.: 1c· .. 111 liJr every 
biomedical signal recording 11 11 t 1 11 b d I'Osed by 
medical monitoring equipme1.t 1l-- :.. En.;. I G signal 
gets corrupted due to exterua . .... 1 . ,c·rnal . rferences. 
Electrocardiogram is a well est·.. .. , 1 , • .i!!.llu,tl,· t.,..,J. Many 
algorithms have been develu1 · tv• ,lw ,• 1ion and 
classification of the ECG sigu , 1 j. A .' pi1·t d. ~ifiaction 
task iS tO separnte the health) 1 r liS f < Ill J ,·,.·;, ,\.' patients. 
ECG siguals need be classifi ... u -.. 1.-t·fl·,l i'L·:n ••.. , " hich will 
provide faster a11d most cost e 1.. ~· l .d'"" . . .I a be tier 
understanding of the under I) i11 1 • ' ''' hat .. ,. tcs data. 
ECG features can be extractt'd , 1 nc· •m ... '· 1 l,·quency 
domain or represented as s ..• , 1. .d .• ·:"u'. ' 1 1. These 
methods show impressive resu ' ' ·l. • ~ l,h,, ' 111 tasl..s. 
but they usually lack in discr 1 . .JI I 1 ,, •\\ ;1 •hout all 
types of ECG beats. Waw 1..: uaslu• 1ath>t ungs to 
another category of metl10ds. 

II. FE!\TUKI \ 'I 

The authors have emplu 
extraction method becausL· 
Transform) provides good titlll' 
and good freq uency resoli .a 
decomposes a sign:~! into si 
Features extracted from 11 

characteristics of the original s1 · 

978· 1--1673-7541-2115/SJI.OO 0 201 ' I I 

\', .. c· l.·t ht f feature 
i,, • · Wavelet 

lu 1. · ;:• I • ··: quency 
11 ucy. It 

111 •rsencss. 
COt' ·,~I o >ict the 

111 d i l Ill 

Yusuf U. Khan 
Electrical Engineering Department, 

Aligarh Muslim University. Aligarh, U.P., India 
E-mailld: yusufkhan l @gmail.com 

For our study 13 ECG records were selected [3]. These records 
contain 6 ECG beat types including the Normal beat (N), the 
LeO Bundle l3ranch Block beat (LBBB). tl1e Right Bundle 
Branch Ul01.:l.. beat (RBBB), the Atrial Premature beat (APB), 
the Premature Ventricular Contraction beat (PVC) and lhe 
Paced beat (PB) (Table I). 

T IDLE I : TYPE Of ECG BEATS rs RECORD Nt..~IBER 

Herord .'lo. Typt 
103 N 
107 PO 
109 LBOO 
I ll LBBB 
11 3 N 
11 5 N 
118 RBBB 
ltiJ PVC 
124 RBBB 
209 APB 
2 17 PB . 
22 1 PVC 

'-- 222 APB 

It is well known that tl1e QRS complex is one of the most 
importnnt LCG components, in the sense that it is associated 
with electrical ventricular activation. The QRS complexes 
were seg111cutcd from the ECG data files as suggested by Yu 
and heu [4]. Based on the R-peak position identified in the 
annotation fi le provided by the MIT/Bil-l database 64-point 
QRS scgmcuts centred at R peaks were extracted from the 
record. Th~ DC value of each 64-point QRS segment 
was remu1 cd. 

It \las decided to initially use for empirical determination two 
level D\\''1 decomposition where each QRS signal is 
decompo!>t:d into three sets of wavelet coefficien~. high 
frequeuc) detail coefficients D I, D2 and low frequency 
appro.xi1nate coefficient A2 covering frequency bands 90-180 
Hz, 45-90 Hz and 0-45 Hz respectively. 

To limit the process of feature selection only five features 
namel:r lntt:r Quartile Range (IQR), Median Absolute 
Deviation (MAD). Shannon entropy. Energy and Variance 
were si.!lccll: 1[5] and they were associated with each wavelet 
coeff1Cil'nt. Titus there are 15 features in total and they were 
ranked b) the method of class separabil ity criteria[6]. Ranking 
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A Comparative Study of Control Techniques 
of Distribution-STATCOM under 

Abnormal Source Voltage 

Mohit Bajaj Sllldt!lll Jh!mber IEEE. Chetan Bhardwaj and Mukcsh Pushkarna 

Abstract- The most important ~on~cn1 regarding n 
power system is the qua lit) of its pu\1 cr. I he main cause 
of most of the issues is nonlin~:. 1· luall> only. D­
STATCOM ha turned out to be a good solu tion to solve 
this IJroblem IJecause of its ability to coulpcn~ate reactive 
power and harmonic componcuts dcmaud of the 
nonlinear loads. This pllJ>er· Jll·e:.cuts <'OII IJJ rehensive 
analysis of comparison the pc.-fonnancc of live cont rol 
technit] ues for· reference cun cuts cAtradion of D­
STATCOM under IJalanced, uu-1Jal:111nd aud distorted 
voltage condition. T he algo rill1111~ to u~ cou1p:rrctl ar·e 
symmetrical components b:r:.cd algu1·ithw, I Rl> theory, 
gcncraliud IRP theory, RF method, a !HI >) uchronous 
detection method res1>ectinl) t:1o:.c are '"dcly used in 
0- TATCOi\1. The e all :rlgorit hms ir:n l' Lt·tn ·imulated 
in Matlab/Simulink erwironmeuL The tllcurdicol study 
and imulntion testing shOI\S the pe.-J'onna nce and 
accuracy of considered :1 l goritlun~ in ~:bl' of balanced 
unbalanced and distorted source voltage routlitions. 

Key words- Rtwctive curre111: C JJIIIJll.!ll> tll i iJn current; 
lnstallfatleom Reactive Power; l.JJ:11.<<:fiou : 1/armouics; 
Reference Frame; Simulatio11. 

I. I TRODUt flO.\ 

P 
resent-G..:ncration consum.:r upplian-:.: 11 ith power 
electronic devices and pp-h:.scd coutrols. are 'Cl) 
sensitive to quality of pn11 <!r 11 itlt n:spcct to 
conventional appliances Ill. I ht: increasing 

importance of efliciency or distrihuti<lll s) ~t..:n1 has resultetl 
in constant growth of use of de' il:..:~ lur C\,llllplc drivt::s of 
variable- peed molor and shunt caput:itor~ ..:.mn..:ction for 
impro1 emcnt of power-factor 111 ntinimi/c tntnsmission 
losses (2-4j. Further this has gh ~.:n ri:>t:: to bigga levels of 
harmonic on transmission S) stl!l ll' a11d "'' a . .J re~earchc~ 
arc worried about the future elli.:..:t on ..:"p:tl>ilitk~ of po\\Cr 
system. Due to higher po11 cr and 1 tlh;lgc conducting 
capacity of present po1~er-..:k..:tmnic~ tkl ices. their 
application i> 1 el) common iu indu~tr) ;utJ in domestic 
purposes also [5). Although the~<! IA:uctit> .1r-: >urely good 
but such extr.:m..: usage ofpo\\ Cr-.:Jcctronk kbcd devices is 
a serious dill1culty itself that b protlm:tiun ul n:active power 

Mohu Bajaj and Chcwn Ohard11aJ 1:. 1111h ikl'·" ' "'""l nf Flecrric.al 
En~1neenng, t)IT Um,crsity, t)du~Jouo-~ I~O:J'I tuJoa (e-mw/:­
thcbcsloojaj~gtnall com. chelan ceeW '' covall .voo•, 
Mul.csh Pushlurnd IS "'''' Depanm~nl o' 11 .. :.111.:~1 t::n~:meennt:. 
Quanrum ln>llluh: of Tcchnolog). l<t~<.u~,·..:-2~76o/ luJ •a (c-mw/­
e.r__push~arna(uyahoo com) 
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and current harmonics in the modern power syslem. 
Conseqm:ntly. the voltage of several buses and PCCs of 
system m:tworks is becoming distorted and the consumers 
connected to those PCCs are not being functioned as 
designed 161. The too much VAR drawn by load results in 
greater than before transmission losses and greater than 
before utility charges due to poor power factor [7, 81. 
D TA TCOM is implemented using smart circuits to detect 
the rc:.u.:ti vc power and harmonic components demanded by 
nonlinear loads then inject that itself in IO the load aficr 
tracking so that it may not be supplied by the source L9J. 
Aller injecting tracked reference current at PCC, the ideal 
sine '~ave like source currents is obtained. Thus. togeth..:r 
harmonic as well as compensation of reactive power of the 
nonlinear loads are completed. 
The detection of reference current is one of the vital core 
technologies of D TATCOM, for effectually enhancing lhe 
power quality by D- TATCOM and mostly in case of 
abnormnl source voltage; the precision of detecling 
refen.:ncc current becomes particularly crucial. That is why 
current detection technique analysis has much significance 
sine.: "ith \Hong deto.:ction of current Compensator could 
become the source of power quality problem lor the system 
itself. As a load compensator lhc performance of 
D TA TCOM is determined by the control algorithm that is 
preci,o.: e\traction of the load current components (I 0]. 
Henc.: the detected compensation current components are 
according tu the compensation purpose required. and those 
components arc taken out o f the load current. As per the 
'ariation between objectives of load compensation in 
distribution system. the components of detection nrc also 
different up to some extent. This work mainly discusses the 
det.:ctions which comprises harmonic and reactive detection 
respectively. DSTATCOM is a device that can be used for 
compensating reactive power and load unbalance in 
disLribut ion net\' ork. The enacrment of D. TA TCOM being 
a load compensator is innuenced by the control technique 
that is the exact taking out of the reactive and hannonic 
current components [I I). Aimed at this objective various 
control techniques was recommended in the literature. In 
this worl.. live broadly used control techniques for reference 
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Abstract- Thi paper <Jc,~rihc' :111 improved RF 
ynchronou' Rerercncr Fr:unt•) ba"''' •·onl rul technique ur 

16 algorithm ror time vurying I>O~> er llun wul rul :o llll uplimum l n~td 

1.., com pen ation of non-linear loadin(t umko aiJnonual or distu rbrd 

18 source voltage by 0- TAT 0 \1 dcsi(tncu for th rre-t>hase three 
l q wire systems. The imprO\'Cd ai)!Orilluoo i basco un the active 

power separation and ima~,;inur) >) oolloot•trie:tl componeuts of 
20 voltage and luts been comp:tn·u " ith ··onHntiuuul IIU' based 
21 algorithm to ;,h0\1 the prcti,cnrs> in tindin~ the reference 
!.}. current for a OS I'ATCOi\1 umkr almurm:tl i.r. a ) mmetric and 

distorted source voltngc. lnlli1idu:oll) the al~:u ri thms ' ' ere 
24 implementtd uud simul:ttcd nuder \1 \ l'L.\1.1/!.imulink. The 
25 simul:uiun rc oils also sh0\1 " hich :ol)!uo illun ca n :tccu t·atel) 

26 
detec t the hnnnonics and rcucti1 c Cl""llull cn t uf luau curreut 

'2.'l C\Cn un<!tr the asymmetric and di,llu'tcd >llloi'(C volla~c 
condition. Additionally by tht· ~o n trul looup uf •·rurtivc power uf 

~8 intproHd algorithm. load rracti\ c IHJ" ~~ c:tn br COtllpensulcd as 
!•J \\ell as regulute<.l under \ari:u ious vf lu:od. I hw, thi :tdditional 
{0 control urrangcmcnt cau help >ptcon upcr:nurs improve overall 
3 J system 1>crformanccs. 
32 Keywords- Comprehensive, ub11umwl w11rce mlwge, 
13 power st>pamtio11, asymmetric, tfi>lort~til. fJilli't!f cumrolloop. 
··l 

·~' I. I ·m otH C t 10'\ 

actit•e 

36 p RESENT-C.ENERATIO'\ ..:uoo~to •~• appli.1n.:es. \\ ith 
p p<mcr dcctronic d~' io.:.:~ and Pl'-has.:d .:ontrols. is very 
{H sensith e to quality of pm' .:r "ith r.:spo.:ct tl) convt:ntional 
Jt1 appliances [1]. The incrca:.ing imp.1. ,ut<.:.: of dliciency of 

ll global po"t!r ~y~tcm has cau,.:d th..: su,taim:d gm" th of use of 

11 devices such that 'ariable-~p.:.:d m1ll<" dri' cs and connecting 
·I..:! shunt capacitors lo r pot< cr-l~t.:tur inoprtl\•t.:nt.:nt to minimi~..: 

transmission losses (2-4). Funh.:r thi~ ha~ re~tiltcd in increased 
'l3 leve ls o f hannonic on tnlnsnlb!>iu,a :;\:,t..:ln~ anJ se\eral 
• 1 re earchers ar.: worried about th.: tutu·, ~ lli.:..:t on capabilities 
·~5 of power system. Due to high.:r flO\' .:1 and 1 oltag.: conducting 

' capacity of pr.:~ent power-el.:t.:li\Hti..:~ uo..' ic.:~. th.:ir applie<ttion 
·r' is very common in industl) ami in J unl..:,tic purpuscs also (5]. 
·1 ! Although these b.:ncfits arc smd) )!l>oJ hut sudt cxtr.:mc use 
·~'.! of power-electronic devices is a :.crit•<h prohlt.:111 itself that is 
50 gt:neration of current harmonics und r.:actil.: po11er in the 
5 J modem po11t:r S)Stem. Consequent!~. til.: \Olt.tg.: of SC\ era I 
r;z buses and PCCs of system nw,orks b l,_;..:omin!l distoned and 
c; :~ the consumers connected to tho~..: t>C(.\ an: not being 
'i·l functioned as designed [6]. Th.: hlll nu.-·11 V.\R dnm n by load 

n:sults in grcat.:r than before tran"tu "''n Ill~~.:' and greater 
·'' than before utility charges du~ to ()I.H1r 1~1\\1.. r ~~~~tor f7. 8j. !i(, 
!'i 
60 
61 

b< 
ti4 
65 
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D 'T A 1 COM is implemented using smart circuits to detect 
the COillfllllt.:nb o f harmonic and reactive power drawn by 
nonlinear loads and inject that itself to the load after tracking so 
that it ma) not be supplied by the source (9). After injecting 
tracked refi:n:nce current at PCC, the ideal sinusoidal source 
currents are obtained. Thus, both harmonic as well as ~active 
power comp..:nsation of the nonlinear loads are achieved. The 
detection or reference current is one of the vital core 
technologi.:s or DST ATCOM, for effectually enhancing the 
power quality by D-STATCOM and mostly in case of 
abnormal source voltage. tht: precis ion of detecting reference 
current I.J..:comes panicularly crucial. That is why current 
detection to..'l.:hniquc analysis has much significance since with 
wrong d..:t ..:ction of current Compensator could become the 
:.ourcc orpo\\~r quality problem for the system itself. 

The D- "I A TCOM based on the Improved Algorithm takes 
the challenge and provid~s t:xaet results under unbalanced and 
distorted ource voltage. compared to D-ST ATCOM based on 
conventional control algorithms. Additionally by the reactive 
po\~er control loop of modified algorithm load reactive power 
will be colllpl!nsated as well as regulated under load variations. 
Thus thi~ additional control arrangement can help system 
operator~ improve overall S)Stcm perfonmmces. Tht: algorithm 
proposed has been simulated under environment of MATLAB 
using ' imulink. 

II. YSTEM CONFIGURATIO 
The 0 - TATCOM mainly consists of a three-phase PWM 

comrolkd voltage source converter (V C) of six IGBTs. DC 
capacitor and an inductor. Capacitor acts for acti' e filter 
energy storage. As per according to the switching algorithm, 
inverter obtains direction of transmilling energy between DC 
capacitor and nct\\Ork by inductor. Pig. I is showing lhe basic 
compensation principle of a distribution static compensator. It 
is made controllable to draw and supply the compensating 
current i, li·om/ to lhc compensator, so as to eliminate current 
components or harmonics and reactive power on the SQurce 
sidt:, th.:r.:by making the source side current purely sinusoidal 
and in phase with the source voltage also. 
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19 Abstract- This rmper pre>cnH. :1 muditicd i"-i" llascd control 
20 algorithm for time varying arth·~ nnd rcnc ti' e po" cr control ancJ 

load harmonics com pen ation 1.1~ I)~ I \ 1 ( 0 \1 uncJer load 
Ouctuollious. The proposed >chcmc uf •·outrul ul;;uo·it hm h:ts been 

:!.> introducccJ for enhancing stcatl) -stat•· fH'rliJtlll:lnccs in addition 

21 

£4 to useful elimination of po"co· qu:~lit) di,turb:lnec>. £mplo)i ng u 
lC: preexisting 0-S'I'ATCOM to llll:lill th C>c :H.Idtll l'ullti'OI purposes 
:,!(, can nd~aotage ;ystem hanllling uper.1tuo' tu oua\iul iLc complete 

respon e of the system. F'ur rc~ulutinc, the riou•· ':tr) ing aclh e 
and r~liCiiH fJO"er COntrOl, llll C\ tr:o CUI'I'CIIt Cliii ii'UIIoop system 

2B is providecJ Hnd conscqucntl~ cump•·i,•·ll iu th•· runtrol block. To 
.!.Y vulicJatc its application, a 200-\ cfc,·rricit) fcnkr with n J-phasc 
30 rectifier as a non-linear loucJ '>:1> iu1ulatct.l. l~c ults obtainccJ 

.'1 
i2 

pro-ed thai addition of un '' 'tru cuutrol loop of curn·nt 
component of I'Carrh•r po" cr can n·):ulatc ncth e as well as 
rcartii'C po,>er dra"n on rontrolll'll fnJ•·r cuonpldcl) under the 

~ .> Ouctuations of loud. 

Keywortl<- Hurmouics; Rt:liCt io·,. olll"rt'll/; IIISif/11/0IIeottl 
·~(> Retl ctil•e Power; compe11Slllio11 £'11rreut: II I TL,-t/J limu/(1(/ou. 

!8 I. 11 TROUl ( 110 '\ 
~9 
~ll p RES!:. T -UENERATION t•onsun":r appl iances. with 

41 
power electronic dcvict:s anJ pp· has..:J .:onti'Ols, is very 
sensi ti\'e to qual ity o r flO" .:1 "ith r,·~p.-..:1 111 conventional 

12 appl iances [ I). The increas ing iutport.uK..: ol' d liciency ot' 
•1 ·: global power S) stem has cau~t:tl 1h.: \U~t.tiu.:J gro11 th of use of 
·~·t dc\ices such thut variable-~pcctl lllOlor Jri11.:s anti connecting 
'~5 shunt capacitOr!> for p<l\\er-l'ilt:tllr impru' \.'111\.:nt to minimize 

' transmission losses [2-4). Funh..:r thi' II " r..:~u ltc:tl in in~:rcascd 
le\clS of harmonic on tr:llhmi"i"n '>''"Ill~ und ~cvt:t<t l 

·ll:l rcsL'ai'Chcrs arc worried about tht: lttlm.: dl~cl lllt capabilities 
·~'.1 or po\\Cr S}SICm. Due 10 higher j)l.lllcr <liiU IUitagc conducting 
!lU capacit) of pre~cm po\ler-ckctrunh;, J ..:, t.:.:,. thdr applicat ion 
:) 1 is 'Cr) common in intlu~ll') and in J o111.:,t1c purposes also [5 j. 
~, 2 Although these benefits arc surel) goud hut such extreme use 
!"d or powcr-elct:lronic device~ is a s..:rillll~ fllllhkm itself that is 

5
.1 generation or cum:nl harmonics uuJ r..:at:th c pol\cr in the 

modern po11 c:r system. Consequc:nll> . till: 'oltagt: of several 
SS buses and P Cs of system net\\orb i' l>c,·t~llli ng di~toned and 
!",6 the consumer~ connected 10 thu~e I'Cl' an: not being 
57 functioned a.~ dt:signed [6). Tht: lm> 11111dt VAlt tlmwn by loud 
60 
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results in greater than before transmission losses and greater 
than bcforc utility charges due to poor power factor [7. 81. 

D TA'I COM is implemented using smart circuits to detect 
tit..: components of harmonic and reactive power drawn by 
nonlinear loads and i11ject those itself to the load after tracking 
so that the) may not be supplied by the sourcc[9]. After 
injecting tracked reference current at PCC, the ideal sinusoidal 
source cun·cnts are obtained. Thus. both harmonic as \\ell as 
n:activc plllver compensation of the nonlinear loads are 
achieved. I he detection of re fe rence current is one of the vital 
core technologies of D TATCOM. for eflcctually enhancing 
the po"er quality by D- TATCOM and mostly in case of 
abnormal source voltage. the precision of detecting reference 
current be.:omes particularly crucial. That is why. current 
detection technique analysis has much significance since with 
IHong detection of current Compensator could become the 
source of' po1,cr quality proble111 for the ~ystem itself. 
Mor-.-ovcr under normal operating conditions. compen ating the 
load b) D· TACOM, it can have various objectives for 
example. powe1· oscillation elimination. improvement of power 
factor. removal of harmonic current, etc. til l certain criteria 
must be f'ullillcd to optimize the whole system performance 
that is lor condition of non-linear loading technique can 
guarattlt:.: only single optimal criterion or in other words during 
compensating load harmonics by D-STATCOM reacti ve pow~:r 
cannot b.; compensated or regulated under load fluctuations. To 
fulfil l this purpose so many control schemes which have been 
proposed and are described in the litemture and two of these 
arc the Instantaneous Reactive Power Theory (IRP). 
ynchronou~ Reference Frame Theory (SH.F) which are most 

broad!) used. 

In this paper a modi licd id-iq based control algorithm for 
ti111e 1 OJ) ing acti' e and reactive power control and harmonics 
compensation or load by DSTATCOM under load 
fluctuatiom, is implemented for three-phase three wire systems 
and has bt:en compared with conventional synchronous 
reference fi·amc (id-iq) based algorithm. A MATLAB based 
simulat ion analysis of these two control algorithms of 
D TATCOM is presented. Simulation results compare and 
validate the cnicacy of these control techniques to compensate 
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Abslruct- When 0-!>T,\ IT O \I "hich stand ro,· 
OISTRI6UTI0 1 TATIC ('0;\ II'E~S.\ I OH is used ror lo:nl 
compensation, the accur:tC) uf id,·utif) iu:; 1l1c compensa tiuu 
current needed by lhe tract-ing >~ Sh'"' i> ,·cr~ e>scntinl for 
crfcclive comp<nsation under poll ul<d 'u ur~ ~ vulwge condition 
:tnd that rurthcr depends UIJIIII t h~ cuntrul all!uritluu npplicd. At 
r>rcscnt there i" se\cral cont rol a i!!U' itluu' pr"'''ntcd in literature. 
This paper de.cribcs and aual) tcs the ha,ic uf the •·on,·cntionnl 
IRP based control xlgorithm :tnll lll',·,t·nt and >imulale :111 
impro\'Cd instnntaneous rearth c po11c1 (I HI' ) ba, ed cont rol 
algo1·ithm to cliu1inate the error. caus,·d b~ cunHutiun:ll cont rol 
algorithm, and thereby O\ cnu111t> th< short comings or 
couveutional algorithm. Thl''c both al:.:u,·ith Ill> 11 ere simulated 
1111\ICr I\IATLi\ 11/ imuliuk. 'l in: thcun·tical c'plura tiou :111\1 
simulation results ill.ustr:1tc the pcrfonu:uan anllact·uracy of the 
proposed algorithm undc1· as) uuu~tri •· and di>tOrtcd sou rce 
voltagr. Hence the results obtai m•ll L) ,i ou ul:lliun abo >hOII 11 hich 
algol"ithm cau accurntcl) det e~t th•· ha rn1uuie>. rcacti1 e 
component of load current n n a uauk r th~ :~ ~ynluiCII'ic ''"d 
di tortrd source voltage cuntlitiuu, :1 ud tl1c t~r•·•· isiuu and 
ltdvn rllage the or control algori thn~> arc ' ,.,.ilicd '" 11 ell. 

Keyworcl H tm111mlcs, Reactire ctiiT t'lll, /u.\/1111/lllli!tiiiS RelrCti•·e 
Power, compeus/1/ion C11rreut, M 171 . .f IJ .lilllullllimr. 

J. II\ I IWiJt (" I I,;"\ 

PRESENT -GENERA TI0'-1 t:lll t~unh~;. appl ian.:.:s. 11 ith po11 .:r 
electroni~.; devices and IIP·h.,,.:d .:omrob, is \ Cry 

sensitive to quality or p.m..:r 1\ ith ,,;~p..:<.:tto .:,mvemional 
appliances [ lj. The inerea-.in!' illlp• nanc..: vf cllicicncy of 
global pOI~I!r ~) stem has cau~.:J th.: ~,.,raim:tl p ull th of use of 
devices such thut variable-~p..:..:d mohH dm ~.:~ and connecting 
shunt capacitors for power-la.:wr impr,n ..:tm:ru to minimiLe 
transmission losses (2-41. Furth..:r this II:" r-:~uhctl iu inera;a~..:d 

levels of harmonic on '""'""i"i,>n "'>ICIII\ and several 
researchers arc worried about th.: lutur.: ..:li~..:t on cap<Jhiliti..:s or 
power system. Due to high..:r pom.:r and \uhilgc conducting 
capacity ofpresem powcr-clc,·trut•ic, .!.:1 i.:c>. thci1 applicat ion 
is very common in industl) .mJ iu J,lln,·~tic fHII'JX•~..:s abo (5]. 
Although thes.: benefits ar..: ,ur..:l~ g.,.ud but ~u..:h ..:'l.ln.:lllc usc 
of power-electronic dcvicl!s i ~ J s..:ri,hh probkm ihclf that is 
gena:ration of current hanmHti.:' and r,·o~..:tl h' rx>~~ ..:r in t h~.: 
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modern r:xma;r system. Consequently. the vo ltage of several 
buses anti PCCs of system networks is becoming distoncd and 
the con, umcrs connected to those PCCs arc not being 
functioned a!l designed [6]. The too much YAR drawn by load 
results in !U'eater than before transmission losses and greater 
than bcli.m: utilily charges due to poor p<ll\t:r factor (7, 8]. 
D TA J'COM is implemented using smart circuits to de1ec1 the 
componcms of harmonic and reactive power drawn by 
nonlinear loads and inject thm itself to the load afler tracking so 
that it ma) not be supplied by the source L9]. Aller injecting 
track!!d rdi:rcnee current at PCC, the ideal sinusoidal source 
currems art: obtained. Thus, both harmonic as well as reactive 
power compensation orthe nonlinear loads are achieved. 

The Jctcct ion of reference current is one of the vital core 
technologi..:~ o f DSTATCOM, for effectually enhancing 1he 
l:lO\\Cr qual ity by D- TAT COM and mostly in case of 
abnonn:1l source voltage. the precision of delecting reference 
current becomes part icularly crucial. Thai is why current 
detection technique analysis has much significance since with 
\HOng detection of curren1 Compensator could become the 
ource or power quality problem lor 1he system itself. As a load 

compensator the performance of DSTATCO~I is determined 
by the control algorithm that is precise extraction of the load 
curr.:m components. Hence the dc1ected compensation current 
cornpom:nt:, arc according to the compensation purpose 
required. ;~nd those components are separated from load 
curn:nt. This paper mainly studies the detections which 
comprises harmonic and reactive detection respectively. 
D TA fCUM is a de.vice that can be used for compensaling 
n:acli'c [>IJ\\t:r and load unbalance in distribution system. The 
performance of D T ATCOM as a load compensator is 
influa;ne..:tl b) the control algorithm that is the precise taking 
OUI ol' lhc .::urrent componcms. For this purpose so many 
con1rol techniques have been proposed in the literature and two 
of thc~c arc the Instantaneous Reactive Power Theory (IRP) 
[4]. . ) nchronous Reference Frame Theory (SRF) [5 j which is 
most broad!) used. 

In this paper a modified Instantaneous Reactive Po,~er based 
control algorithm for load compensation under polluted supply 
sysl~m b) DSTATCOM, is implemented and has been 
compan:tl \lith convcmionall RP based algorithm. A MATLAB 

Author•zed hce11sed use hnl.lhllO: cu, IJ• .vt·rsoly lJov111loaded on November 22.2071 a1 06;06·49 UTC from IEEE Xplore. Restrictions apply. 
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Abstract 

In this work Genetic Algorithm (GA) Approach is used for the optimization of the major process 

parameter of Electric Discharge machining (EDM). GA is used to determine the optimal level of 

process parameter of EDM during machining of Carbon fiber based two phase epoxy 

composite. Tool wear rate (TWR) and Material Removal Rate (MRR) are two input variable. 

Peak current (lp), gap voltage (V g), pulse-on-time (Ton) and duty cycle (11) are considered as 

the four major parameter. In this work effect of these parameters are calculated on the TWR. 

MATLAB is used for the better convergence of GA. GA is run for 15 generations using MATLAB 
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Abstract 

Nanofluids are exciting new materials came into existence due to innovative idea put forth and 

research performed by Choi. In fact nanofluids are colloidal suspension of nanopartides in 

base fluids. Lot of research has been done and going on since ils incep tion in early 

1990s.Advanced heat transporting medium is requirement of m odern technologies and 

efficient devices. In order to increase efficiency ofheat absorbing and t ransporting devices, 

efficient working fluid can drastically change the economic and manufacturing scenario. In 

absorption of solar energy, performance of nanofluids a~ reported by researcher is very 

promising. Since performance of nanofluids as heat transporting medium depends on various 

parameters such as thermal conductivity, density, viscosity, convectional heat transfer 

coefficient In characterization of nanofluids for experimental work authors have 

exper imentally analyzed that how thermophysical parameters ofSi02 fwater nanofluid vary 

with respect to base fluid with temperature and volume concentration and particle size. 
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Abstract 

X 

ln lhe present study, t he authors emphasized on characleriza.ion, heat lranskr :1nd exergetic 

performance ofnanofluid in plate heat exchanger (PHE) experimentally. The characterization 

of nanofluid incorporates lhe systematic measurement ofthermophysical properl!es of 

nanofluids. The heat transfer performance incorporate the beat transfer rate, con,ective heat 

transfer coefficient, pumping power, exergy loss and exergetic efllci ency ofn:mofhnds. In this 

work, two types ofnanofluids namely Ce02fwatcr and ZnOfwatcr arc employ~d. The 

experimental outcome~ are compared with water and between nanoflu ids . 'flH' cxpcr imeu lal 

results revealed the bcsl heat transfer performance is shown by ZnOfwater n anofluid. The 

vo lume concent ration of the nanofluids varied from 0.5 - 2.0%. I·low rate of cmL1 ~varied from 

0.5.0-2.0 lpm at 2lpm ofhot fhdd. The inlet temperatures ofcold and bot fluid a rc 25° C and 

50° C respectively. 
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epm:y (L'r )56) were fabncaled at di1ten.nl filler loading levels T he · H;-l-C. r load 'ng ~..:mploye.J 

in the_ nanocompos1tes were C.2S, 0 '), 1 0 and 2.0 wt%. Mort·over, trrow~h ITll:chJnical testing 

was found that functionahzed nanocomposiles shows better merhanic:1l pro11e rtH a• 
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Abstract 
An attempt has been made for comparing the Al20 3/ water 
and hybrid (AI20 3+Culwater) nanofluid as a coolant on the 
basis of heat transfer characteristics and exergetic 
performance in a chevron- type corrugated plate heat 
exchanger (PHE) experimentally. The 1.0 vol. % was 
chosen as tested concentration under different coolant 
volume flow rates (1.0, 2.0, 3.0, and 4.0 lpm) at 3 lpm of 
hot water voh,Jme flow rate. The inlet temperatures of hot 
water and coolant (nanofluids) were sooc and 20°C 
respectively. Based on experimental data, heat transfer 
coefficient, pressure drop and exergetic performance 
(exergy destruction and exergetic efficiency) have been 
studied under different conditions. Based on these data, 
the heat transfer coefficient is amplified by approximately 
8.38% and 22.28% as compared to AI20 Jwater nanofluid 
and water respectively with sl ight penalty in pressure drop. 
The experimental results also revealed that hybrid 
nanofluids indicate 6.06% lesser exergy loss along with 
5.96% higher exergetic efficiency than AI20Jwater 
nanofluid. 
Keywords: Hybrid nanvjluid; chevron angle; heat transfer coefficiem; 
ext!rgy loss; exergetic efjiciency. 

I. INTRODUCTION 
Various engineering applications have to deal wi th the 

phenomenon of heat exchange between two flui d mediurr.s, 
separated by plates due to temperature grad ient. The device 
which enables transfer of heat from one medium to another is 
called plate heat exchanger (PHE). A PH E consists of corrugated 
meta ll ic plates with specific chevron angle. Each of the two 
corrugated plates has port holes at its comer making route for 
fluid flow, which results in heat transfer between them. 

anofluid. which was developed at Argonne National Laboratory 
(A L), USA in 1995 by Choi [I] have an enhanced abi lity of 
heat transfer despite pressure drop penalty, have attracted 
researchers for the last two decades[2]. 

1 

Hybrid nanofluids. which are the composition of two or more 
dissimilar nanoparticles in a base fluid, sre a new generation 
nanofluids. The hybrid composi te has the abi lity to achieve the 
physicochemical properties of its constituent nanomaterial. 
Generally, the mono nanoparticle does not have all favourable 
propert ies (therm::l properties/rheological propert ies) required for 
pract ical applicati•m. 
Huang el at. PJ i:~vest i gated pressure drop and heat transfer 
characteristics or AI20 1/water and multiwalled carbon nanotubes 
(MWC T)/water :1anofluids in chevron type PHE. Their 
observation re-. ealed that on the basis of constant flow velocity, 
MWC T/water nanofluid shows greater deterioration in heat 
transfer due to enhancements in viscosity. Khai rul et a/. [4) 
studied the perfcrm<hlCe of heat transfer and exergy analysis of a 
PHE using CuO/water (0.5- 1.5 vol.%) nanofluid. They obtained 
valuable in formation from their experimentation and found that 
18.5- 27.2% enhancement in HTC along with a 24% reduct ion in 
exergy loss by the use of CuO/water nanotluid. 
Huang et a/ f5] investigated the effect hybrid mixture 
(AI~01+ IWC 1Tfwater) in PHE experimentally. They revealed 
that the HTC of the hybrid nanofluid mixture was higher than 
that ofthe Al-0 ,/warer nanofluid and water. 
In the present wod:, a thermo chemical process has been 
employed for synthesizing AI20 3+Cu nanocomposite powder. 
Afterward, the :1fon:said synthesized nano composite powders 
were dispersed in d!!mineralized water (OM water) for preparing 
the AI~03+Cu /water hybrid nanofluids. The objective of the 
present investigation is to srudy a compara tive analysis of hybrid 
(Cu+A(zOi water) nanofluid with Al20 :v'water nanolluid and 
water in terms of the heat transfer rate (HTR), heat transfer 
coefficient (HTC), overall heat transfer coefficient (OHTC), 
pressure drop, exergy loss and exergetic efficiency under 
difTcrent operating conditions. 

II. Experimentation 
A. Materi~ls and method 

Water based nar.ofluid was prepared by using commercially 
avai lable alumina (,-\120 3, 45nm) procured by Alfa Aesar. The 
C.:.pper (Cu, 30n:n) nanoparticles dispersed in Ah01/water 
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Biodiesel Production from Waste Cooking Oil and Its Characterization 

Naveen Kumar Gupta 1, Shailendra Sinha2 
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2 Department of Mechanical Engineering, JET Lucknow, India 

ABSTRACT 

Biodiesel, a clean renewable fuel , has recently been considered as the best substitute for a diesel 

fuel because it can be used in any compression ignition engine without the need for modification. 

In present research article waste cooking oil is used as a feedstock for biodiesel production. 

Mechanical Stirring and Ultrasonic Cavitation techniques were used for biodiesel production. A 

comparative study has· been done for the maximum production of biodiesel yield using both 

techniques. Characterization of biodiesel shows that biodiesel can be good alternative of 

petroleum-based fuel and it can be used in any compression ignition engine without any 

modification. 

Keywords: Biodiesel, Waste cooking oil, Ultrasonic cavitation 

1. INTRODUCTION 

In the age of modernization, technology is upgraded continuously. The consumption of energy 

increases rapidly. Petroleum reserves are limited and available in specific locations. The 

combustion of petroleum products increases the air pollution. Air pollution reached in alarming 

situation. The availability of fresh air for human being is now a big issue. Limited resources and 

environment concern both are big challenges for humans. Therefore importance of alternative 

fuels is increases. Biodiesel is a good alternative of conventional diesel. It is environment 

friendly and its engine performance is very close to that petroleum diesel. Biodiesel is considered 

as a mixture of methyl esters and fatty acids. It can be derived from edible and non-edible oils, 

animal fats, waste cooking oils (WCO) etc. The cost ofbiodiesel depends upon the cost of 

feedstocks. So the cost of feedstock should be low as much as possible. The properties of 

biodiesel and yield % depend upon the type of feedstocks. Also, the yield and properties of 

biodiesel products produced from different feedstocks would be quite different from each other 

[ 1]. 
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Development of Genetic Algorithm {GA) Model for optimization of Tool 
Wear Rate (TWR) for 6 Layered Carbon Fiber based Epoxy composites 
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ABSTRACT 
Genetic Algorithm (GA) model developed for the optimization of TWR of 
Electric Discharge machine (EDM) electrode. GA is used to determine the optimal 
level of process parameter of EDM during machining of 6 Layered Carbon Fiber 
based Epoxy composites. Peak current (lp). gap voltage (V J, pulse-on-time (Ton) 
and duty cycle (T\) are considered as the four major parameter. In this work effect 
of these parameters are calculated on the TWR. MATLAB is used for the better 
convergence of GA. GA is run for 25 generations using MAT LAB 2010 and the 
algorithm is converged to the objective function value of 0.0000127. TWR is 
decreased to 70.24% using the optimum values of parameters. 

Keywords: EDM, GA, TWR, MATLAB 

1. INTRODUCTION 

EDM is the thermal erosion process in which metal is removed by a series of recurring 
electrical discharges between a cutting tool acting as an electrode and a conductive work 
piece, in the presence of a dielectric flu id. Electrical discharge machining is a machining 
method primarily used for hard metals or those that would be very difficult to machine with 
traditional techniques. EDM typically works with materials that are electrically conductive, 
although methods for machining insulating ceramics with EDM have also been proposed. 
The process parameter if EDM play the very important role in the optimization of EDM 
machining process for EDM especially for the 6 Layered Carbon Fiber based Epoxy 
composites. In this paper author developed Genetic Algorithm model for optimization of 
TWR. 

2. MATHEMATICAL MODEL USED 
In this work the functional relationship between the process response (MRR and TWR) 
and four machining parameters (Peak current, Gap voltage, Pulse-on-time and Duty 
cycle) is established using regression analysis (M. Chandrasekaran et al. , 2014). The 
linear fu nctional relationship between the process response and different machining 
parameters is predicted from the MIN1T AB IS statistical software using the 
experimental data. The multiple linear regression equation for MRR and TWR are 
given as, 

MRR = 0.0003667 + 0.0002875 lp + 0.0000101 Yg- 0.0000021 Ton - 0.000703611 (I) 

TWR = 0.0000176 + 0.0000794 lp + 0.0000024 Yg- 0.0000014 Ton- 0.000040411 (2) 
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Game Analysis of Risk of Contractual U nderperformance in Engineering 
Contracts 

Abstract 

Sunil Sharma1*, Subhash Panja1
, Atri Sengupta2 and Titas Nandi1 

1Mechanical Engineering Department, Jadavpur University, Kolkata, India 
2lndian Institute of Management Raipur, India 

*Corresponding Author: sharmask iO@yahoo.co.in 

Construction or engineering projects involve repeated and multiple interactions 

between contractor and procurement officials giving rise to opportuni ty of cooperative 

strategies which may induce collusive corruption. This may lead to acceptance of 

perfonnance lower than contractually agreed. Though contract execution phase plays a 

critical role in achieving the desired level of contractual perfonnance, it remains under 

researched. Quality of supervision is a lso considered to have a major influence on the risk of 

under-perfonnance. Various factors like insufficient numbers, low level of supervisor' skill 

and suboptimal use of limited human resources affect quality of supervision. These factors 

need to be studied because effective procurement contract management can help in furthering 

economic, social and environmental development, protecting and supporting national 

industry. The paper therefore establishes a game model of the collusive behaviour and 

relationship between human actors of different level; owner, contractor, and supervision unit. 

The results indicate that supervision is necessary though supervisors and contractors may 

co llude. Further project complex ity and supervisor's knowledge deficit increase the risk of 

coll usion and underperformance. Effective use of human resources by combining random and 

regular inspection may not only help in reducing the supervision cost but also in reducing the 

risk of collusion and contractual underperfonnance. 

Keywords: contractual underperfonnance; collusion; complex ity; Knowledge deficit; 

supervision cost. 

Abstract 

Computer Assisted Industrial Ergonomics: A Review 

Harish Sharma*, Pankaj Sonia and Piyush Singhal 
GLA University, Department of Mechanical Engineering, Mathura, India 

*Corresponding Author: harish.shrma@gla.ac.in 

Ergonomics involves multidisciplinary approach that requires knowledge from several 

branches of engineering and sciences. The paper proposes a literature survey on computer 

integrated techniques for the identification of industrial ergonomic factors. The motivation 

behind the paper is to review the applications of software packages in research papers of 

26 
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Sustainable Ergonomics Study: Different Causes of Musculoskeletal 
Disorders (MSDs) and their Prevention 

Abstract 

Rahul Goswami* and Piyush Singhal 
GLA University, Mathura, Uttar Pradesh, lndia 

•Corresponding Author: rahul.goswam i@gla.ac. in 

With two important ergonomics research terms Biomechanics and kinesiology we 
found lot of things which are related with human body (workers) movements and the analysis 
of the body parts. In this paper we will cover the different parts of the human body which are 
affected by Musculoskeletal disorders, the work related and non work related factors causes 
MSDs, MSD risk factors, the important occupations for MSDs and the solutions, preventions 
and control the ergonomics risk factors. This paper also describes the different training and 
ergonomics program for reducing the MSD hazards. The purpose of this research study or 
paper is to reduce the injury rates of workers, increase productivity, increase worker safety, 
reduce worker fatigue and improve worker morale. 

Keywords: Musculoskeletal disorders; Biomechanics; Kinesiology. 

Ergonomic Evaluation of Bar Benders in Construction Industry 

Drisya S}, B. B. Dast and Ratri Parida2* 
1Department of Civil Engineering, National Institute ofTechnology Karnataka, Surathkal, India 

2School of General Management, National Institute of Construction Management and Research, Pune, India 
• Corresponding Author: ratriparida@gmail.com 

Abstract 

Construction industry is one of the riskiest industries in which the chances for 
developing musculoskeletal disorders (MSDs) are very high among the workers as it is more 
fragmented and labour intensive. Mor~over, the construction labourers are the most neglected 
workforce in terms of the incentives towards comfort is concerned. In addition, not much 
research is reported in detail and ava ilable that specifies the actual causes of their 
musculoskeletal disorders or discomforts. Among the various categories of workers in the 
construction industry, a special and skilled workforce which is normally neglected is the 'bar 
benders'. This paper investigates the prevalence of symptoms of MSDs and also attempts to 
build a relation of working postures and MSDs through postural assessment tools, among the 
bar benders in the Indian construction industry. 

A questionnaire survey was carried out for twenty five bar benders to assess the 
MSDs and also the associated psychosocia l factors that affect them in a routine manner. It is 
found that the shoulder, knee and upper back were the body parts most commonly reported 
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of the predominant arm. Maximum grip strength was observed to be at Flexor9o· , Elbow 

Flexor120· , Wristo•. The Heart Rate monitor was used to evaluate the physiological stress of 

different work postures of the workers in radial drilling machine. Based on this study, it is 

concluded that risk of worker is evaluated and compared with the modifed posture by 

reducing the wMSD to improve the performance of workers and increase productivity. 

Keywords: Musculoskeletal disorder; Surface Electromyography; Heart rate monitor; Radial 
drilling machine. 

Ergonomic Design Analysis of Welding Workshop of Educational 
Institutions 

Abstract 

Bharat Singh* and Piyush Singhal 
Mechanical Engineering Department, GLA University Mathura, Uttar Pradesh, India 

*Corresponding Author: bharat.singh@gla.ac.in 

Ergonomics is the science of biotechnology or human engineering deals with 

designing and sequencing the things people use so that we can re?uce human fatigue and 

enhance efficiency. From literature it has found that few attempts have been made to study 

ergonomics of welding at educational institutions. From studies it has been observed that 

while students observe the welding experiment, sometimes due to wrong ergonomic design, 

students have to stand in awkward body posture which tends to have musculoskeletal 

disorder i.e. pain in their neck, backbone and waist etc., thus not able to concentrate on 

experiment followed by lose in interest to learn. Repeated exposure to same conditions may 

cause Relative Stress Injuries (RSis). The fatigue I RSis caused by above stated problem also 

interfere while students carry out other daily activities. With the increase in time duration of 

experiment, this problem increases rapidly and may cause serious injury. The objective ofthe 

current study is to find correct Ergonomic Configuration so as to elimi.nate the related 

problems. A thorough study is done to identify and analyse the factors responsible and, thus, 

are designed to get best ergonomic configuration. Results and observations, made while 

students are observing the process from a lab technician/ instructor, are also shown in the 

study. 

Keywords: Ergonomics principles; welding table; welding; instructor-students posture; 

MATLAB. 
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Dynamic Optimization of Health Care Supply Networks under Multi­

disruptions using Model Predictive Controller 

Abstract 

Rajkumar Sharma* and Piyush Singhal 
Department of Mechanical Engineering, GLA University Mathura (U.P.), India 

·Corresponding Author: raj .sharma@gla.ac. in 

Organizations dealing with health care and allied services have some kind of supply 

networks behind them. These networks play a very crucial and pivotal role in growth and 

survival of the health care organizations. The utmost aim of these supply networks is to take 

care of client's demand with full satisfaction along-with ideal system cost. This aim seems 

hard to achieve due to presence of unavoidable and inherent disruptions in inventory 

networks such as delay in transportation/generation, instability in transportation/creation, 

degradation/deterioration/harming of the item in storage/transportation, cancelation of 

backorders, and so on. This requires a way to manage store networks issues and taking right 

choices to minimize the impact of inventory network disruptions. Numerous analysts have 

been observed to handle store network challenges by utilizing distinctive decision support 

mechanisms such as fuzzy, neural systems, artificial intelligence and many more. 

In this paper an effort has been made to develop dynamic optimizer as a decision 

support mechanism of the supply networks to handle multi disruptions utilizing Model 

Predictive Control. It is observed that any kind of production network can be demonstrated 

and simulated with eight conceivable choices. In this study each of the eight options is 

rigorously analyzed and demonstrated by implying MPC. It is noted that if number of 

products in a s ingle node multi-product plant and number of nodes in a multi-node single 

product supply chain are same, their nature will be s imilar and they both have the same 

modeling effect. Reenacted results indicate possibility to meet a ll the requests with fewer 

inventories at various echelons of the system under concealed and unavoidable 

circumstances. 

The paper provides a specialized and tested framework for Inventory Managers and 

Store network persons for taking decisions for right choices at right time under various 

disruptive and unavoidable events which in tum results in smooth running of organizations 

and enhancing the revenues and save human life. 

Keyword: Health care; Model Predictive Control; Supply Chain, Uncertainties; Dis ruptions; 

Delays 
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Work Related Musculoskeletal Disorders (WMSDs) Risk 
Assessment For Different Welding Positions And Processes 

Bharat Singh and Piyush Singhal 

Abstract-Work related musc uloskeleta l disorders (WMSDs) 
a rc the result of handling the heavy objects manually and 
repetitively especially in confron ting tas k such as welding a nd 
fabrication. Welding process is an over laying of material over a 
parent metal by using welding torch in diffe rent positions such 
as horizo ntal, vertical and overhead. T herefore Ergonomics 
assessment for product design, process layout, welding postures 
is the key approach to prevent musculoskeleta l disorders which 
sign.ilicantly found a mong workers dur ing manua l welding. 
Various studies repor t that these musculoskeletal disorders 
risks can be preventable by ergonomics design. In this paper, 
an attempt has been made to assess the ris k in structural steel 
weld ing especially injuries of the muscles, tendons by field 
observation and motion study d ur ing manual handling of 
welding. Assessment observa tions at soft floor in some 
construction and manufac turing industr ies have been made 
during ' 'arious welding tasks. Ergonomic study a t soft floor is 
a lso ca rried out by the a pplication of motion study by video 
recorder. We ha\•e a lso observed th e common kneeling a nd 
bending positions of a welder . These hybrid observations 
including posture analysis strongly revealed that work related 
musculoskeletal d isorders such back pain, fat igue, muscle 
inj uries, tendon inj uries, a re adverse effects of awkward 
posture, overuse of the muscnloskeleta l system acti vities which 
are freq uent and repetitive. Work rela ted musculoskeleta l 
disorders are depending upon workplace elements and 
methodology of welding a nd environmental factors. Less skilled 
welder has more risk of WMSDs during welding tasks. A vital 
part of the ergonomic process is a per iodic review of the 
facility, specific workstation designs and work practices, and 
the overa ll prod uction layout, from an ergonomics point of 
view. Welder should train in such a manner to recognize the 
WMSDs and early reporting of WMSDs symptom. Proper 
ergonomics design for different welding positions required . 

I. INTRODUCTION 

Ergonomics is the science of biotechnology or human 
engineering deals with designing and sequencing the things 
people use so that we can reduce human fatigue and enhance 
efficiency. It has been observed from literature that Work 
related musculoskeletal disorders (WMSDs) are commonly 
found in welders engaged in manual handling (MH) tasks, 
e.g. structural steel welding trades. Several research studies 
and industry reports revealed that such risks are mostly 
preventable e.g. through relevant ergonomic assessments, 
facilitating arrangements and job/ workplace redesigns. Most 

Bharat Singh Assistant Professor GLA Universi ty Mathura Uttar Pradesh 
India 281001. Mob: +91 8273113063; e-mail: bharat.singh@ gla.ac.in). 
Piyush Singhal Professor and Head of Department Mechanical 
Engineering GLA University Mathura Uttar Pradesh India 28100, 
Mob:+9 1-94 12624 713; e·mail : Piyush.singhal@gla.ac. in 

freq uently used approaches for ergonomic risk evaluations 
of manual handling tasks in workplaces are: 

(i) Experience based information 
(ii) Soft floor observations, 

It is found that these approaches have some limitations and 
challenges, therefore, applying Rapid Upper Limb 
Assessment (RULA) technique with kinematic motion 
captures and simulation studies in virtual environment have 
been additionally considered in our research. This hybrid 
approach has conventionally enabled and will provide 
reliable data for the MSD risk evaluations 
This study results will be useful for further developing 
WMSDs related decision support system. 
Rapid Upper Limb Assessment (RULA) is very versatile and 
has employed for ergonomic evaluation, especially for work 
related musculoskeletal disorders (WMSDs) during 
structural steel welding tasks in construction and 
manufacturing industries. 
Assessment of manual handling (MH) with reference to 
ergonomics is very vital because these have strong relation 
with work related WMSDs. Through a hybrid research 
approach including field observalions with different tools of 
assessment with advanced risk assessments is being carried 
out in current research. 

II. BACKGROUND 

It is observed from literature that 43% of manual handling 
related injuries in the workplace are sprains and strains of 
joints/ adjacent muscles and 33% WMSDs are due to 
muscular stress arise from lifting and handling the heavy 
objects (1 ]. In general, common forms of WMSDs such as 
back pain and joint injuries are associated with muscular 
stress from M H tasks, fatigue and other effects from 
repetitions, risks of awkv•ard postures, adverse impacts of 
force and frequency of tasks [2]. 
RULA- Rapid Upper Limb Assessment is usefu l frameworks 
(6]. Our current research employed a present-day hybrid 
approach including motion captures, postural analyses as 
well as qualitative research from literature, assessment tools, 
discussions and expert consultations. 
In this paper, A basic model of RULA study for assessing 
MSD for arc welding process with different welding 
positions are presented. The risk of injury is also related to 
the activity duration, frequency, or a combined exposure to 
risk facJors. The effect of various factors i.e. psychological 
factors, whole body vibration, fumes and UV radiation and 
environmental factors are not covered in our current 
research. 
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Review of Literature on Methods for Identification of Basic 
Ergonomic Considerations that Affect Employees in Workplace 

Environment 

Harish Kumar Sharma, Piyush Singhal and Rahul Goswami 

Abstract- The paper proposes a literature review on 
methods for identification of ergonomic considerations that 
affect the effectiveness of employee in workplace. The purpose 
of the paper is to review the findings of research papers of 
various authors to develop the considerations that affect 
employee in the workplace environment. T he analysis of the 
literature reveals diversity in the content of the scientific 
approaches due to the different methods and tools which have 
been applied by several researchers to improve the efficacy of 
humans in their workplace environment. 

I. INTRODUCTION 

Ergonomics involves multidisciplinary approach that 
requires knowledge from several branches of engineering 
and sciences. New open doors for advance show up when 
distinctive concepts are consolidated. A review of recent 
ergonomics studies in last two decades reveals new concepts 
and approaches proposed. The purpose of the review was to 
enlist and compare available methods in occupational 
ergonomics. This paper summarizes the results of analyzing 
109 papers, articles, and books. Contributions from this field 
are documented as a set of findings and recommendations. 
Both Nationally and Internationally available scholarly 
journals, papers, articles and publications related to the topic 
of this review have been considered by the authors. 

The increasing complexity of workplace environment is 
continuously evolving new challenges for the researchers. 
Ergonomics aims at safety, health and efficiency of worker. 
Therefore, the accessible evaluation instruments and 
strategies should risk chance variables that are in charge of 
musculoskeletal issue. It's important to check just the 
accessibility of techniques and apparatuses that consider the 
most up and coming. The article wil l subsequently break 
down and evaluate the powerful materialness, specifically 
work settings, of the strategies for appraisal. In the light of 
these contemplations, the creators find diverse logical 
methodolog.ies in view of various standards. 

First step for the analysis is capturing body postures and 
movements and analyzed using standard analysis methods 
with or without the help of software and verified by 

F. A. Author is with the G.L.A. University in the depanment of 
Mechanical Engineering, Mathura, INDIA. (phone: +91-9259046343; fax: 
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S. B. Author is with the G.L.A University in the depanmcnt of 
Mechanical Engineering, Mathum, INDIA. (phone: +91-9412624713; fax: 
+91 -5662-241687; e-n1ail: piyush.singhal@gla.ac.in). 

T. C. Author is \\lth the G.L A. Uruversity in the depan ment of 
Mechanical Engineering, Matl1ura, INDIA. (phone: +91-8755200650; fax: 
+91-5662-241687; e-lll8il: rahul goswarru@gla.ac.in). 

biomechanical approaches. 
Section II describes Workplace assessment methods. 

Section III presents Standard Analysis Methods for the data 
collected from workplace assessment. Section IV reveals 
different computer aided tools and their modules. In the last 
section the conclusion reports contributions of the several 
authors. 

II. WORKPLACE ASSESSMENT METHODS 

A. Self-reports: 

Workers can self-report which is utilized as gathered 
information on work environment presentation. It can 
include physical and psychosocial components both. The 
strategies are not standard which can incorporate workers 
meetings and surveys. Information accumulation should 
likewise be possible independent from anyone else 
assessment of video movies of work undertakings or the 
utilization of questionnaires [12). 

B. Videotapes: 
It is an observational method by data recording in video 

tapes. 
Paola Cocca et al. [I ] broke down rehashed endeavors of the 
upper limbs on manual complex deburring workstations in 
an Italian organization working at the worldwide level. It got 
to be conceivable to decide the quantity of specialized 
activities performed amid handling by looking at tapes taken 
of the laborers. It empowered assessing independently 
errands including the two upper appendages in this way to 
decide.the successful time cycle. 
Raghunathan Rajesh et at. [2] broke down a venture of 
material taking care of movement in an assembling plant for 
decreasing the exhaustion for specialists. A field consider in 
light of work-inspecting which took over a month was 
utilized to recognize chance figures the plant. In this 
duration, videotapes were used for the recording of the 
details of movements and postures for the material handling 
activity. 
Pamela McCauley Bush et al. [61] did recording of a variety 
of tasks for the solid waste collection project. 
Das and Sengupta [15] provide the guidelines for reducing 
risk factors to design a good workplace by observing 
workstation procedures and collecting data by videotaping 
the operators as wel l by considering an application in the 
field of supermarket check-stand. 
Kadefors et at. [ 16] also used the same approach based on 
video tape for data collection. In this process the video film 
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Application of 10 Ergonomics Checkpoints for Improving Working 
Conditions and Productivity in Agriculture Sector of India 

A. Rahul Goswami, B. Piyush Singhal, and C. Harish Kumar Sharma 

Abstract-The Agriculture is a prima ry occupation in Ind ia 
which pro\•ides employment to around 70% of the overall 
popula tion. Despite provid ing employment to a large chun k of 
people, the working conditions of Indian agricultura l sector is 
miserable and the Indian fa rmers and workers are facing 
enormous challenges wit h respect to occ upational wellbeing. 
T hey regula rly work under extraordinary climate conditions 
and ha2llrdous surroundings a t different plane a nd remote 
localions with difficult land, scantily designed tools, poor low 
quality nutrition, lack of access to proper drinking water and 
sanitary facilities. T hey a lso face low standard medical and 
health services in agricu lture settings, accidents in t he 
agricultural workplace have unfort unately become a very 
common phenomenon. All these things a re resulting in decline 
of worker 's productivity. Keeping these things in consideration, 
this paper will focus on the ergonomics checkpoints which can 
be applied to the farmers and workers of Indian agricult ure 
sector in order to develop positive sign in the healt h, reduce 
accidenta l conditions and improve working environment and 
thereby increasing prod ucti vity. 

I. INTRODUCTION 

Ergonomics An incorporated approach to agricultural 
labor or workers ' fi tness, security and health' is an 
significant factor in rural improvement guidelines and 
initiative. For reducing the accidents and ill health in rural 
and agricultural areas it is needed to take practi cal actions, it 
is also important for improving the producti vity and li ving 
conditions. For improving the working conditions and 
reducing the obstacles in agricultural settings there are two 
organizations. The International Labour Organization (ILO) 
and the International Ergonomics Association (rEA) have 
teamed up and mirroring the basic ergonomic philosophy 
required in horticultural and country settings, essentially in 
creating nations [I]. The principal version of Ergonomic 
Checkpoints in Horticulture, distributed by the ILO as a 
team with the IEA in 2012, plots 100 unmistakable check 
focuses, with detail case of practical , effective and ease 
change. Therefore, take I 0 selected important check points 
for Indian farmers and labors for improving the working 
conditi on and health and reducing the accidents level. First 
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Mechanical Engineering, Mathura, INOlA. ( phone· +91-8755200650; 
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fax: +91-5662-24 1687; e· rnail: rahul.goswami@gla.ac.tn}. 

section will describe the introductory part of importance of 
ergonomics checkpoints in agriculture .Section II shows the 
economics checklist for farming according to the Indian 
agriculture farmers or workers. Section Ill describes the 
different selected checkpoints, approaches for advance 
participation, some more indications and focus points. 
Section IV presents increasing development proposals and 
organizing follow-up activities. In the last Vth section the 
conclusion reports of working conditions and health of 
farmers working in agriculture field. 

II. ERGONOMIC CHECKLIST FOR FARMING 

A. Significant the place of work 

First we must know about the different products and the 
method of production, the strength or numbers of farmers, 
the time spending by the farmers or workers and the 
problem of the workers or farmers. 

B. Describe the work area which has to be checked 

Depict the work zone to be checked in dialog with the 
administrator and other critical gathering. On account of a 
little venture, the whole creation territory can be checked. 
On the off chance that there is a greater wander, particular 
work ranges can be clear for individual checking. 

C. First walk-through 

With the assistance of perusing the checklist, and invest 
some energy strolling through the work territory preceding 
begin to check, by the checklist. 

D. Characters of check outcome 

Carefu lly invest each . If required, ask the questions to the 
farm worker or farm owner. 
- If the evaluation has previously been taken accurately 
mark NO under. 
- lfthe evaluation would be valuable, mark YES. 

E. Collection conversation regarding the confirm 
outcome 

In the group discussion check the results with all members 
who have been part of walk- through .. Correspond with 
owner of farm and labors about the workers about the 
planned actions, and pursue on their accomplishment. 

Ill. 10 CHECKPOINTS 

A. Checkpoint I 

For the movement of people and materials the transportat ion 
route must be plai n and in good in quality 
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Abstract: In nuclear water reactors, zirconium alloys are extensively used as fuel cladding· material 
and in other structural applications. Uniaxial hot compression tests were performed to understand 
thl' ck fnrmation hchavior of Zr-1 b al loy. Therefore, hot compression tests were performed in the 
l1. 111pl.'1.1 flll l.' I Jllgl.' of 700- I 050°C, \\ hich envelopes v.-plwse, (v.-rfJ) phase, and fJ-phase. True 
strcs -strain curves, processing maps, microstructural observation and kinetic analysis were used to 
discuss the deformation behavior of Zr-1 Nb alloy. Deformation at a strain rate of 10·2 s·' reveals 
softening at lower temperatures and steady state behavior at higher temperatures. Processing map 
also reveals domain of high efficiency at I o·2 s-1 strain rate for a wide range of deformation 
temperatures. The flow softening and high power dissipation efficiency predicts dynamic 
recrystallization or dynamic recovery during the hot deformation of studied alloy. 

Introduction 

Zirconium alloys are extensively used in fuel cladding and other in-core structural components of 
water - cooled nuclear reactors due to their relevant mechanical properties [ I]. The mechanical 
properties are fully dependand on final microstructural of material. The complex two phase 
behavior of Zr- alloy provides variety of microstrucuture (i.e. fJ- transformed lamellar or martensitic 
to equiaxed a- fJ microstructure), and bears a lot of challenges in microstructural control during hot 
deformation to get desired component properties. The microstructural mechanism operated during 
th..: ditlerent deformation conditions can be observed using flow stress data and microstructural 
nh-;cr~ mion . 1\dditionl'tl ly. proce sing map approach is helpfu l to identify ing the safe deformation 
1.'\lnd i 1 ion for hot \\ orking. In the pre cnt '\\Ork, hot deformation study of the Zr- 1 Nb alloy is made 
using flow stress data, processing map approach, microstructural observation and kinetic analysis. 

(b) 
_ ,., _ ,..., .. 

~ -------------------··-·- ·- · -- - ·-CI ... .C) .C.l 4.4 ... 41 

:. .. 
Figure I. (a) Microstructure of undeformed Zr-1 b alloy, (b) True stress- true strain curves 

at constant strain rate of I o·2• 
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Abstract 

Extravagant use of conventional cutting fluids during conventional wet machining and wrong 

methods ofits disposal can affect human health and the environment badly. This has led to the 

development of new class of cutting fluid enriched with nanoparticles having better thermo 

physical and tribological properties. In this work, three different nanofluids are prepared by 

mixing Titanium dioxide (Ti02), Silicon oxide (Si02) and Aluminum oxide (Al203) nanoparticles 

in vegetable oil-water emulsion at room temperature in different volumetric concentrations. 

Furthermore, its thermal conductivity, specific heat, density and viscosity are measured at 

different temperatures for various nanoparticle volumetric concentrations. The results reveal that 

increase of nanoparticle concentration in base fluid increased its thermal conductivity, viscosity 

and decreases its specific heat. The thermal conductivity, density, specific heat and viscosity of 

three different nanofluids are compared with each other and found that addition of nanoparticles 
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Abstract 

During metal cutting operation, cutting fluid plays a vital role by cooling and lubricating the 

tool-work piece interface and removing chips from the cutting zone. As a result, a cutting fluid 

may significantly affect the tribological conditions at these interfaces. However, human health 

and environment both are affected negatively by the excessive use of conventional cutting fluid. 

This has led to the development of a new class of cutting fluid with superior thermal and 

tribological properties to restrict its extravagant use during machining. A colloidal mixture of 

metallic or non-metallic nano meter sized particles in a base fluid is called nanofluid. For the last 

one decade, nanofluids have attracted the attention of researchers due to its improved thermal 

conductivity and heat extraction capability. In the present work, a new nanofluid is prepared by 

mixing Al20 3 nanoparticles in conventional cutting fluid at different concentrations. The 

prepared nanofluid is characterized for its thermal conductivity and viscosity at 
. FEEDBACK 0 
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A co ll oidal mixture of' m etallic or non-melallic nanometer sized part it e..; i.P '1 b<ts ·fluid tS 

called nanofhud (Nf} In the present work a nanofluid wi th S' tp('l'ior tl ~ rmal ;11 I ··ihologic.d 

properties is developed by :nixing ' I i02 nanoparttclcs in vegetab le oil-\ ,ttcr t mLI'-IOn Ill 

different concentrations. The developed n anofluid is charactenn d f0r ;ts th t·· r, tl conductivity 

and viscostty for vanous nanopart1C1e concen trations at dificren tempera tures. Furthermore, 

1 s machining perfbrm.mt e is ex,mllned in turning of'AfS[ 1P4C -.It'~>] U'iPp l.Y"inimurr. Cll.tntity 

lubrication (\1QL) techn ique. The ubtaincd results are alsD comD;Hctl \\lth 1 •) f dry 

mJ.chining ·mu wel/MQL machin ing u sing ronventi on:1l cuttinp. tluid . f l e <· p{'('iment d sttld) 

clearly reveals that performance orTiOJ nanothnd m terms ofsnr6te rch ~hws,, tool \\t'ar, 

cutting force and chip morphology 1s found to be bet ter comrar d to d··\ r '1; hining, wct/MQL 

machining with com·c'ntional cutt1ng flu1c1. 
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journal bearings 
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l) D.:partmcnt of Mcchanr~al F.ngrnecrmg. Gl ,\ Lmversity \1athum 281406 (UPl 11\l>l ·\, 
·corn.~-.ponchng c-rn<iri npr)'.Jwrvetl11.a gla ac.rn 

Kcp,ord~ : -\>.r..rl gromc: damprng CllCfltcrcnt. stai'rlrty 

D) n<Jmic performance pm .rmctcr., mrd 
lrty of axial !!roovcd hybnd JOUmJI bo:..rnn!,!~ 

!pend on thl! dimcn~iun~ and orientation' of gromc 111 
•• rcat e\tcnt at higher speed,. In till" \\Or~ the 
:nolds l'quatron govcrnrng the flow of lubricant rn 

dearam:e ~pace l'll.'twccn hcanng and journal ha.; 
been 'ohed u~ing a fORTRAN program. The beannJ.! 

rfurman.c ch.rracrcri,tro.;!. h<l\ c hccn ,jmulatcJ ti•r the 
:trrou' dimcnsrons and onentatron nl groo\1.', l\orr 
near JOUm<~l .:entre traicctone' <ne Jr;t\1 n nr drltcrcnt 

R.)nolcb numh.:r tor ~tabilny anaJy,r~. It \\3!. tounll 
1 the ~maller £move length yreldcd IO\\ er lo.uJ 

~·apaCrt) :md the turhulcn,·e dccrea~e' th.: 

li\'TRODUCTIO~ 

~on rt-cc-.sed hybnd JOurn,ll be<Jring \\ ;th groow\, 
are ofterr u'~d \\herr applied load ,md ~halt 'fl"''tl arc 
a~h. Luhfl(\,nt i~ U'itt,tll) ~upplrcd m the Jl•unaal 
be~rin)! through ,, hoi~ or gmm e. 'I\~ in :;roovc journal 

annt:' :trc \1 idch ul.cd. el.pectaJI) \1 hen the JOurnal "' 
C\pc.:tcd (l) oi\..Uln~ hoth drrel.liun vf rotation. Monon Ct 

aJ [fl] pn:,l.'nt.:tl th inllucncl.' of groo'e' an b.:anng on 
h.: ~tabtlit~ .111d re,p..•n~t' of rotllting sy-.tem~. C t•%t ct 

( I] found that ,jngl.· .;roO\ c b..·:~ring fonlij,!uratinn 
pcrfcmn bo.:ncr wtth a grn<l\c located alon!' the lo.ad lrnc. 
Brrro ct al. (1-JI ha·.c 10\:!,ttgated th~· inllucncc c·f 
temperature. pre,~urc ami lc•ad ou the pcrturman~·c t.f a 
IWO·Il'dal !!1'<>0\'C' he<~nng lot·at.:J at ± 90·) to tn~· lt•ad 
mc. The} conclmlcd that th.: lltcrea'c tn ft<.'Jtn~· 

pre,,me ) tc iJ, an mo.:r.:,"e in oil llow rat..:. a decrca'c 111 

llterrper<rturc and -.Itght mcrl'<l-C 111 attrtudo.: angle anJ 
nununum lilrn rhrcknc~' Kuti et al. [51 oht:t incd the 
·l:lbr lrt) dmr.tc.;ll'l'l •tic' f'f \\8ter luhricated joornal 
bc.tring h~tvang three axtal grOt)\C~ thcorcncalh and 
obt.aincd 'ttlfnc.,, .u1d d.rmprng cnefficrcnt for \MiUll\ 

~arrng nurnbt•r nnd cc~·.:ntncity rauo. Du t\edi cr al.l7· 
\l) ha' studrcd the cCft!ct of turbulence on the fl}nami~ 
p.:rti.rrrnun~t: of accdcrated/cJect:lcr atcd hyurocJynamrL· 
bearing. They al-.o carric.<tl the stabtlity :malysr' nf tht• 
JOUrnal bcitnllg in Jrlfer..:nt no"' regrmes. 
In this paper the tnrlucn~e of the lcx::Jtinn •lf the grom '' 

rth r e~pe t to the l<'aJ line and rnflucnce of grl)O\ c: 
dimcn,ion~ on the )"l'rfornoan.:e par,unctcr \I<!IC 

ID\ c ugat.:d. The ettcd ol rurbulen..:c 1n term' of 
tahalny i~ .rJ,o <.llrdied. 

2. \1I.I HUDOI OGY 
Rcy m!ld-. cquHt ion. 11 hkh go1 ..:rn' llo" of 

luhricant rn the clearance 'pace: \Jf J JOUrnal bc.1ring. i) 
modified 1\1 ~rudy the IMrunar. transitiun <tncJ turbulent 
!lows. b) inrlucling 1llrbulcncl' cc•c llrcicnto, K;.; and Kr 

.r r fi tl~ c) r fi ""J 
tla ''"" ii;;' I + ij' II Kp Jii 
- - i1(x s·n u- 2 cos n) - x, cos (( 

- i' Stn ll (1) 

The \bon beanng approumalion ha' bccu u;cJ w "'he 
the Re) nold, equation. With the 'hlln l'l.'aring 
apprt•"(trnation. the clo~d form expre\~ion for pre,surc 
ha~ been obtamed b) rntegrarin!! t\\ICC the Rc~noiJ, 
cquatwn and using boundary conJiuon. Pn<.lli"e 
prc~~url' tC'Il~ b t'M . .rbli~hecJ h) cJdclrn!! prc.,,ure l>d"'' 
atnwsph<:rtl <~nbarnbienl ) unJ I IJO kl'<r wpph prno,ure 
(p) b tak~·n ,11 ~ntirc gntoll' .u e;, A rORlR \\, 
c0mputcr progr~1m wi th modified bound.lt"j C<>odit illn' 
'' a' de~duped for cakulati n!! preswrl' .It all grid p<>l'll. 

J. RE<\t;LT A ... "\D D£SCLSSIOI' 
The .. naly''' and ~olu:run itl~orithm \\Cr•· u •d tfJ 

compute the pre~surc profile. fluid film r..:Jctinn t•r lo.1d 
capacit) . flurd film <..u tfnc~ rml darnrn·~ octficJem•. 
Tht''-1! ~tudrc' ilrC ,·l•mluctcd t·~ takrn!! h.:.mng a'p.:d 
rail•> (UD 0 5 .md 0.~5 A''urning h~arm~ an~ J•>u:ncl 
:l.X:C~ p<tTiiJJd :md T:itll) of llllllllnal l'JC:llaO C ! 0 the 
JOUrnal mc!;u, 0.001 tCIR = O.()(llJ. 

/ 

L nc 

<.in."""'\-c ler.fth r.tl!O ta•1 t 

rl,lwr·· I ln:luet:<.C: ot );TOO\<: lent:!lh r 1110 ''" lnJd 
~ nm·•ng ,:.tp.:J .. it~ 

fig I. fi e 2 :Ult.l Fi:;. 3 o,how th.: cff.:cr <•I grotJ~L' k rr r:th. 
groon; \\ ,Jth Jnd ont"mauon of gro•>v.: mr :hl' lo .. d 
carrymg rap.r, it~ rc,pectivcly A" th~· k ngth of the 
gmm·e "'"~a.;c~ rhc- 'llad bearrP)! < Jp.:Cll) in<.'rcd'c' 
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-OLAR POWER PROFILE OF 1:\1>1:\: 0~ THE PATH OF SUSTAINABLE 
DE\~ELOP~IE~T 

Pushpeodra Kumar Singh Rathore 
Department of Mechanical Engineering 

GLA University 
Mathura, lndill 

pushpcndra.rathorc@gla.ac.in 

Being a country of dc\·cloping econom) and 

most populat~ country of the world, India's 

security has become the biggest concern for 

development. This article analyses the 

and
1
opportunity of solllr power in India, which 

pricing, solar hotspots in India, 

education & training and solar 

data . The paper also suggests some key policies 

belp to overcome some identified barriers to the 

of solar power in India. ft has been found that 

must be cst:tblishcd for more usage a nd 

of sular puwcr for sustainable growth and 

security. The solar alliance must be en\ is aged 

o-•• ,..,.;, . ., lying fully or partially between tropics to 

l . )NTRODt:G"rtO~ 

<! second most populated country· of the world the 
... ml!Jd of [ndia is continuously rising. In the In t 
-:! power generation capacity h:!S been increased to 

\It btch is almost t\\ ice the capacity before I 0 years 
•o continuous in.:rcase m demand country is still 

. power deficit and tbus, this capacity addition is 
tnt to meet the power reqUirement Going forward, 
~; to In1cmational Energy Agency report in order to 

security India will require 300 GW by 2017 
.!035 lndta must have mstallcd capacity of around 
[1}. To aclueve the above said target lndaa has to 
power g.:nerahon from conventional fosstl fuel~ to 

;;nentipnal energy b<..-cause the fossil market as 
:.ssly dcplctrng. Fossll markets are imporunt for 
'lg country like India. where around 60% of power 
'11 is coal based (3]. hut these fossil fuels arl! limned 

based which will necessarily deplete and run 
l.part from thi s the burning of foss il ti•e l leads to the 

Shailendra Singh Rathore 
Department of Mechanical Engineering 

lnvertis Umversity 
Barcilly, India 

production of greenhouse gasses, therefore it is necessary to 
switch the power production to clean energy resources like 
solar, hydro, wind and ocean. Hydro, wind and ocean have 
their own limitations in tem1s of where, how much and how 
quickly the capacity can be added. But if we search out 
India solar potentia l, by coutrrasr, is virtu:~lly limitless. Being 
a tropical cow1try and having around 300 sunny days/year, 
india's theoretically calculated solar energy i.ncidcuce on its 
land area alone, is about 5,000 trillion kalowatt-bours 
(kWh) per year (or 5 Wlllyr) [5). Of course the biggest 
drawba.ck associated with stand alone solar power plant is 
that the power supply is not continuous due to seasonal 
variation periodical variations, but this barrier is also 
overcome by mtcg.rating the stand :1lone solar energy system 
with 1,>rid [6] for continuous power supply. fn a country like 
India. where rhc rum! population doesn't have access to 
electricity, stand alone PV system can play an important 
role for rural electrification. The generation and 
transmission losses in a centrali.:ed power plant are more. In 
India the power transmission losses are 25% in urban area 
and more than 35% in rural areas [7]. therefore 
decentralized power energy system is required to minimize 
such losses wh ich may be in the fonn of standalone PV 
power energy source. In this article the author has attempted 
to show the potenti al of solar energy in India and various 
iuitiaiivcs taken by the central govemment for the growth 
and development of solar power in India. The article also 
shows key barriers faced by the solar power market in their 
growth. At the end the author bas concluded ~' ith key 
recommendation which will definitely help in the growth of 
the solar PV ~ector in India. 

U. M F.THOnoLOG v 
This research helps us in finding out bottlenecks and 
opportuniti.:~ of the ~olar power sector m India. lr usc!l 
certain toob lor data colledion from vanous somces, which 
are then analyzed for bener understnnding of the problem 
and suggestmg solutions or solution approaches. One of 
such tools i an exploratory research tool. Exploratory 
research often relies on qualitative approaches such as: case 
studies. in-depth interviews, pilot studies. and focus groups 
[8]. Th•s research artic le deeply analyses the already 
published statistical reports of various Govemmenrs/priVlltc 
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Compression and Elastic Behavior of nc-MgO 
under high pressure 
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monika.goyal@gla.ac.in ;brk.gupta@gla.ac.in 

 

 

Abstract-In the present study, a theoretical model is 
developed by presenting the empirically modified extended 
form of the usual Tait equation of state to study the volume 
compression and elastic properties in nc-MgO under pressure. 
It is found that the extended form of usual Tait equation 
yields results very close to the experimental data. The validity 
of modified equation and usual Tait equation are tested 
according to Stacey criterion [13, 14, 15] under infinite 
pressure and noted that the modified equation satisfies the 
Stacey criteria of stability while the usual Tait equation does 
not follow this criteria especially in high pressure range. Using 
modified form of Tait equation, we have thus determined the 
bulk modulus, shear modulus; Young’s modulus and 
Poisson’s ratio for MgO nanocrystal (7 nm) under pressure 
and the results so obtained are compared with the available 
experimental data.  The pressure dependent elastic constants 
C11, C12, C44, shear velocity and compressional velocity are 
also determined with varying pressure. A good agreement 
with the available experimental data justifies the validity and 
applicability of the present model theory to explain the elastic 
behavior of nc-MgO under the effect of high pressure 
successfully. 

Keywords: Mechanical compression; Bulk modulus; 
Equation of state; High pressure, Elastic constants. 

I.  Introduction 

Elasticity relates the microscopic and macroscopic 
properties of the solids under pressure. Elastic properties 
help in understanding the physical and mechanical behavior 
of solid materials. So, the study of elastic properties of 
material under high pressure and temperature has been the 
subject of great interest to researchers both from theoretical 
and experimental aspects. Pressure application leads to 
continuous modification of the interionic separation in bulk 
as well as the nano-object and helps to explore physical and 
chemical interactions inside the material. Several studies 
have been carried out to explore the various properties of 
materials with change in their particle size [1-3]. 
Magnesium oxide has been studied intensively by different 
research groups because of its stable nature up to very high 
pressure and also it is a major constituent of the earth’s 
deep mantle. The high pressure behavior of  MgO helps in 
understanding the deep earth geophysics [4] and therefore 
the elastic behavior of bulk MgO and MgO nanocrystal 

(nc) has been studied both theoretically and experimentally 
[4-12] during past years. 

Karki et al. [5] studied the structural and elastic 
properties of MgO periclase up to 150 GPa using the first 
principles pseudo potential method. Duffy et al. [6] carried 
out experimental studies using diamond cell measurements 
and found that the B1 structure of MgO remains stable up 
to 227 GPa indicating the absence of usual structural phase 
transition from B1 to B2 phase in this pressure range. 
Srivastava et al. [7] have developed an empirical relation to 
indicate the temperature dependence of thermal pressure 
for MgO and predicted thermal pressure in high 
temperature zone. The thermoelastic properties of MgO are 
also extrapolated in this study to understand its high 
temperature behavior. Rekhi et al. [8] carried out X-Ray 
diffractometry study on MgO with different particle size 
(100nm and 200 nm). Zha et al. [9] studied the elastic 
behavior of MgO using high pressure single crystal 
Brillouin scattering and XRD techniques. The Poisson’s 
ratio calculated from aggregate sound velocity 
determination in bulk MgO is found to increase with 
increasing pressure [9]. Marquardt et al. [10] performed 
high pressure synchrotron X-Ray diffraction experiments 
on nc-MgO compressed under both quasi hydrostatic and 
non-hydrostatic conditions in a diamond anvil cells. Data 
obtained from this study reveals that nc-MgO (20nm) is 8-
9% more compressible than bulk MgO under quasi 
hydrostatic compression. Also Brillouin scattering 
experimental technique has been used by Marquardt et al. 
[11] in nc- MgO. The evolution of both particle and 
crystallite sizes in nc- MgO powder under pressure using 
XRD line broadening analysis, high resolution SEM and 
TEM is monitored. The dynamic elastic moduli of nc-MgO 
ceramics crystallite were studied by Yeheshel et al. [12] 
using the acoustic wave velocities obtained by ultrasonic 
method at room temperature. 

The aim of the present work is to study the pressure 
dependence of volume compression and elastic constants 
of nc-MgO. In the present study, a simple theoretical 
model formulated by empirically modifying the Usual 
Tait equation is used to study the volume compression in 
nc-MgO under varying pressure conditions. The validity 
of modified equation and Usual Tait’s equation are tested 
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Sizing up the Form: A Study of 
Richard Flanagan's The Narrow 

Road to the Deep North 

Ravi Prakash Dubey 

The 20 t4 Booker winning novel Tile• Nnrrow Rond to tile 0<'<'1' 
North is a sensational saga of boundless love and limitless pain. 
The narrator's s tatement that "a great book compels you to reread 
your own soul" (27) is fully applicable to this novel. The s tory of 
the infamous death railway and its climax in August 1943 has 
been there since last 75 years or so. Novels, stories, poems have 
been written; f(lms and documentaries have been made on this. 
So the story is not new. What makes the story of the novel so 
special is not the s tory but the presentation of the s tory, i.e., the 
narrative technique employed. The present paper is a study of 
some of narrative tools used in the construction of this novel. It 
studies the following ideas summarily: 

1. The s tory-plot (fibula and suzet discourse) 

2. The narra tor and the localizer 

3. The imagery 

4. The language 

5. The art of characterization in the novel 

6. The use of poetry 

7. And other devices used in the making of the novel. 

Sizing..;} the Form: A Study of Richard Flanagan's 69 

The Plot of :he novel can be traced along with the three lines. 

!. The growth of Darrigo from a lost child to a war celebrity 
via an unethical and passionate lover of his uncle's 
young wile. 

2. The war, the japanese aggression, their fear of defe~t, the 
construction of the Line, the prisoner of wars and their 
deaths, japan's defea t and its consequences. <. 

3. The Amy-Dorrigo relationship which permeates and 
O"erlaps most of the events in the novel. 

The p lot of the novel uses the stream of consciousness 
technique. Here the reader finds all time present in one time and 
no time gone past ever. At which point on the time line the novel 
begins is tough to gauge precisely. The beginning is phi losophical 
and one that brings grea t curiosity in the reader. It also g•ves 
some h;nts dire.:tly and ironically that come true with the further 
reading of the novel. The beginning is worth quoting: 

Why at the beginning of things are there always light? 
Darrigo Evans' earliest memories were of sun flooding and a 
church hall in which he sat with his mother and grand­
mother. A wooden church hall. Blinding light and him 
toddling back and forth, in and out of transcendent welcome, 
into the arms of women. Women who loved him. Like entering 
the sea and re turning to the beach. Over and over. (I) 

In the la test pa rt of his life Darrigo Evans becomes a figure 
of patriotism in his country. He talks about his past on television 
talks and does press conferences as a government officer. In the 
mid part he suffers from great agony of working as a POW. Thus 
his life is full of upheavals and the plot of the story never allows 
the reader to understand everything well. 

The second aspect of the plot . is much more painful. It 
encompasses the war, the japanese aggression, their fear of 
defeat, the construction of the Lilli', the prisoner of WMS and the.r 
deaths, japan's defeat and its consequences; though only some 
aspects are discussed here. 

The condition of the POWs when they are trafficked down to 
the spot, where they are to sta rt constructing tile Lilli' and 
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"Murmuring Your Praise": 1 

Shakespearean Echoes in Early Bengali 
Drama 

Sayantan Roy Moulick and Sandip Debnath2 

Prolegomenon 
Kiromnoy Raha says that it was to ease the tedium of English social 
life in India that theatre, in the Western sense of the term, made its 
inroad to Calcutta in 1775 . .3 Soon, the need for a Bengali theatre, 
following the English model, was felt and it was poignantly 
expressed as early as 1826 in the edltorial of Shomaclwr 

Chondrika:~ 

In this vast city, various centres have already been established for the 
benefit and amelioration of the citizens which is unprecedented. But, 
unlike the English community, no public space has been created to 
provide them arnusernent.2 
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essing Precept of Behav·, \ 
! .....a.#- • oura 

rnance Al1gned to Investment 
Attributes Among Retail Investors 

•Assistnnt Professor, lnstllule ofBusin M Dr. An kit Saxena* 
ess' nnngcrnent GLA 

e-mail: ankiL Saxena@ l , Unt verstty, M•Lhura, 
• ' g • .ac.ln, Mnbtle: 9927660076 

Abstract 
Behavioural finance attempts to explain and increase u d d' 

f
. . n erst an tng of the 

_,
50

rung patterns o mvestors, mcluding the emotional pro . ,.,y _ . cesses. mvolved and 
the degree to which they mfluence ~he decision making process. Essentially. 
behavioral finance attempts to ex~lam the what, why, and how of finance and 
investing, form a human perspective. 

A healthier understanding of the behavi.oral process of investors and its 
outcomes is significant for financial planners, because if financial planners 
get an understanding that how investor responds to market movements helps 
them in developing suitable strategies of asset allocation for their clients. 

This research explores and evaluates the level of Heuristic, prospect, 
market and herding variables affecting investment decision and then the 
significance of difference has been assessed among retall investors segmented 
via investment investment experience and investment approach. The 

study was retail investors of western UP region. 

The major of research underlines that representativeness was 

found to have highest impact among heuristic variables. Mental accounting 

has high impact, highest among prospect variables among three prospect 

factors viz. loss aversion, regret avers ion, mental accounting. Market variables 

is moderately important, however, herding variables' impact on the investors' 
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