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Editorial

e
Do you think about the wireless fu!urc of our planct? The ‘ralc a} fu‘hich lcchngl()gy is Cr}«mﬁ 1j|r
surprise- The world today can Casﬂ.y be termed as the «GADGET W()I(‘ID ! g’wfﬂ :_ 7;:, h )
high rates al which gadgets arc hClllg_d(_:VClOp.cd, manufactured, and ultimately LAFT,O],IW;;_{ By &
users. This issuc will give an idca consisting of some of the new technology suppf.;rtm;% J:i', less wo
The technologies like Sixth sense, IOT, LiFi, GiFi, NFC, wircless power iransmission, EnOcearn 20
has been developed in the recent years. If these technologies would be supported the time i«
where you would see the world without cables and power cords.
Cloud—compuling is an information technology (IT) paradigm that enables ubiquitous access Lo 52
ools of configurable system resources and higher-level services that can be rapidly provisiones
minimal management effort, often over the Internet. Cloud computing relics on sharing of resources &
achicve coherence and economies of scale, similar to a public utility. Cloud Computing Suppofts
Hadoop framework to process BigData in parallel. Hadoop has certain limitations that cou
exploited to execute the job efficiently. H2Hadoop i an enhanced Hadoop architectur

t associated with BigData analysis. It addresses the issue of resource alloca
for Cloud Computing environmenis.

computation cos
Hadoop,also it provides an efficient data Mining approach

The onset of the Information Age is associated with the Digital Revolution. Digital games are non-

linear, interactive, and participatory entertaining activities played on consoles, computers, mobile
phones and other digital devices. A game is combination of game art and game logic. There are some
integral elements of a game such as graphics and animation, interactivity, user interface, game play,
sound etc. Elements of games fo

r mobile games are different. An investigation which element of game is
important to what extent for common gamer

s, a study done on a group of students of a class studying
Animation and Multimedia and Digital Games. This will help game designers 10 understand the mindset
of Indian gamers and help in developing more successful games.

n in the area of robotics and wireless sensor network(WSN)

independently, but if integrate this two areas then it would support to lots of application such as
underwater, disaster management, nuclear power station, space exploration, military, healthcare etc. We
can use robot to solve number of problems of wireless sensor network just like a localizing of nodes, and

ng data from different sensor nodes. We can also build a

also robot can used as a data mules for aggregati
wireless sensor network using autonomous mobile robots instead of sensor node; the use of mobile
s used to get accurate position of mobile

robots gives accurate positioning. Received signal strength 1
robots. Along with power requirement of WSN this approach makes a sense.

Researcher have done lots of investigatio
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We take this opportunity to welcome you all to the Volume No 5, Issuc No. 1 of
International Journal of Communications & Electronics (KIET - IJCE). This journal wil
provide a forum for in depth and substantial discussions on the theory, design
implementation of the emerging technologies in Communications, Networking,
Microwave and Electronics techniques, thus providing solutions and strategics for

business resilience.

It gives us an immense pleasure to have an amalgam of researchers from the fields

Communication Engineering, Electronics, and related technologies. The purpose of the

Journal is to provide a platform to foster interdisciplinary communication among the
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delegates and to support the sharing process of diverse fields in various concepts
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Our appreciation also goes to entire team whose dedication and timeless efforts have
gone for number of days for the second issue of the J ournal.
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[ am delighted to note that the Departme
- UCE).

Engineering, KIET Group of Institutions, Ghaziabad is introducin :
No. 1 of International Journal of Communications and Electronics (KIET

I appreciate the efforts on the part of the Editorial Committee in bringing out an issue on
Communications, Networking, Microwave and Electronics techniques.

I understand that the papers contributed for publication in the Volume No 5, Issue No. 1
Systems, Electronics systems,

are on almost all the current aspects of Communication
Microwave Engineering, Signal Processing & Applications, Networking Technologies
and several others.
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this third Volume No 5, Issue No. 1 of KIET-ICE which
who pursue research in Communications, Networking,
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untiring efforts in bringing out
will be a valued treasure for all
Microwave and Electronics Engineering areas.

Let me close with warmest regards.
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It gives me immense pleasure in writing this foreword for the Volume No 3, Issue No.l
of the KIET International Journal on Communications and Electronics (XIET - UCE).
This journal is targeted towards researchers, professionals, educators and studentis 1O

share innovative ideas, issues, recent trends and future directions in the fields of

Electronics and Communication Engineering.

The Volume No 5, Issue No. 1 of the journal KIET-IJCE includes papers on the theory,

design and implementation of the emerging technologies in the field of Communications,
Networking, Microwave and Electronics techniques. Furthermore, it will enable the
researchers in various domains to foster the exchange of concept, protypes; research ideas
and the results of research work which could contribute to the academic arena and also

befit business and industrial community.
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Abstract-Cloud Computing supports Hadoop framework
to process BigData in parallel. Hadoop has certain
limitations that could be exploited to cxccute the job
efficiently, These limitations are mostly because of data
locality in the cluster, jobs and tasks scheduling, and
resource allocations in Hadoop. Maintaining efficiency in
resource allocation still remains a challenge in Cloud
Computing. MapReduce platforms. H2Hadoop is an
enhanced Hadoop architecture that reduces the
computation cost associated with BigData analysis. It
addresses the issue of resource allocation in native
Hadoop,also it provides an efficient. Data Mining
approach for Cloud Computing cnvironments. H2Hadoop
architecture leverages on NameNodes ability to assign jobs
to the TaskTrackers (DataNodes) within the cluster. By
adding control features to the NameNode, H2Hadoop can
intel- ligently direct and assign tasks to the DataNodes
that contain the required data without sending the job to
the whole cluster but the single node gets overloaded due
to this. A S-Hadoop system is proposed which makes use
of concepts like data deduplication and indexing. S-
Hadoop uses efficient searching algorithms which will
solve this problem. An efficient searching technique for
retrieval of data is been proposed.

Keywords— Cloud Computing, BigData, Hadoop,
H2Hadoop, S-Hadoop, Fault tolerance, HDFS, Name
node, Data node, MapReduce, Text Data, Data
Deduplication, Indexing.

[. INTRODUCTION

ThisHadoop is an Apache project, Java based open
source framework which distributes processes of huge
database sets through clusters of computers using
models of programming. A Hadoop works in an
background frame work that provides distributed
storage and computing system across computers cluster.
Hadoop is designed to increase scalability from one
server to multiple of machines.[1]

H2Hadoop is an enhanced Hadoop architecture that
reduces the computation cost associated with BigData
analysis. It addresses the issue of resource allocation in
native Hadoop,also it provides an efficient Data Mining
approach for Cloud Computing environments.
H2Hadoop architecture leverages on NameNodes

ability to assign jobs to the TaskTrackers (D3 -.i -
within the cluster. By adding control features (o i

NameNode, H2Hadoop can intelligenily direct
assign tasks to the DataNodes that contain th
data without sending the job to the whole cluste
single node gets overloaded due to this.
project an enhanced version of H2Hadoop is proposed.
Which is S-Hadoop system. A §-Hadoop system 18
proposed which makes use of concepts like data
deduplication and indexing. S-Hadoop uses efficien
searching algorithms which will solve this probler. An
efficient searching technique for retrieval of data is
been proposed.

Use of Indexing and Deduplication is done 10
perform further operations on BigData.

1_1"'. ~:’\‘.~

[I. EXISTING SYSTEM

A. HadoopOverview

Hadoop is HDFS.In which a MapReduce process that
application is divided into many small pieces of task
each of which may be executed on the nodes of Hadoop
Clusters. MapReduce provides flow reading access,
runs tasks on a cluster of nodes, and provides a data
controling system for a expanded data storage system.
Application for transferring data to the databases Mysql
and Hadoop. It can make compatible with incremental
loads of a single table or a free form SQL query
MapReduce algorithm has used for applications like
creating search indexes, document clustering, access
logs, and different data analysis. “one time write and
multiple times read” this can be permites to data files to
be written only once in HDFS and then permites to be
multiple times reading with respect to the numbers of
distributed jobs. During the writing process, Hadoop
distributes the information into predefine blocks with
size.[1]

B. Common Job Block Table

The H2Hadoop MapReduce workflow is the same as
the original Hadoop in terms of hardware, network, and
nodes. However, the software level has been enhanced.
We only add features in NameNode that allow it to save
specific data in a look up table which is called as
Common Job Blocks Table CJBT.



/

@

KIET IJCE KIET International Journ
Volume. No. 5, Issue No. 1, Jan-June 2017,

C. The Common Feature

Common Features arc define as the shared data
between jobs. H2Hadoop supports caching, cnables
output to be written in the CJIBT during the reduce step.
We use Common Features to identify the DataNodes or
the blocks with shared data entrics.

I1I. PROPOSED SYSTEM

In the given paper, system of data scarching and
avoiding the complexity we implement the concept of
the paper in which by using the MySQL,
BigDataHadoop and using Java Language project
implemented. In the proposed system firstly run
Hadoop on the windows 7 operating system by using
virtual machine(VMware). After the Hadoop exccution
creating the cluster and node to HDFS. Then
Mapreducing can be done for sorting the input. In this
project building a cluster for the proposed solution
following some directions to prepare the cluster first,
then we can do the modifications on the environment.
In addition, since in this have Hadoop and MySQL both
run on a shell interface of windows, in this will use it
for the implementation of the proposed solution.

A. MapReduce

MapReduce is a framework which is used for easily
distribution, fault-tolerant manner. A MapReduce job
usually splits the input set into independent chunks
which are processed by the map tasks in a completely
parallel manner. The framework sorts the outputs of the
maps, which are then input to the reduce tasks. The
execute nodes and the storage nodes are the same,
MapReduce and the HDFS are running on the same set
of nodes The MapReduce framework consists of a one
master and single slave TaskTracker for each cluster-

node.[12]

B. S-Hadoop

No Parallel processing in Cloud Computing has
emerged as an interdisciplinary research area due to the
heterogeneous nature and large size of data. Sequential
pattern mining or data analysis applications such as
reduce the amounts of data processing and
computational capabilities.[9] Efficiently targeting and
scheduling of computational resources is required to
solve such complex problems. In Hadoop architecture
location of the blocks in HDFS is knowing by
NameNode. NameNode is allocate the tasks to a client
and divides that job into tasks. It knows which
DataNode holds the blocks containing the optional data.
NameNode able to direct the jobs to the specific
DataNodes without going through the whole cluster. In
H2Hadoop, first we add a pre-processing phase in the
NameNode and then assigns the tasks. In which focus is
on identifying and extracting features to build a
metadata table that store information of the location of
the data blocks with job name and features.

al of Communications & Electronics

ISSN: 2320 - 8996

1y Flowchart:

FFlowchart explained in Figure 1, we can see thal
there arc two morc conditions i.c Indexing and
Datadeduplication in S-Hadoop. when compared
with 12Hadoop that perform with a delay in job
pmccssing. However, if we have a relationship
between jnhs,S-l-Iadnup performance will he better
than the H2 Hadoop.[11]
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2) Algorithms:

Indexing Algorithm:

Step 1: Take multiple databases(two or more)

Step 2: Sort the database using BKV*“s(blocking key
value). Fix the window size w and it should be always
greater than 1 i.e.(w>1) This window is moved over
data sequentially to get similar record pairs.

Step 3: Linking of records is done.

For record linkage consider following terms,

(nA + nB): total no of records in both the databases

(nA + nB — w + 1): total no of window positions.

Total no of unique candidate pairs generated equals to:
USNDSA = w(w — 1)/2 + (nA —w)(w = 1)

= (w-1)(nA-w/2)

Pseudo Code:

Step 1: Start

Step 2: Take the multiple databases (two or more)
Step 3: Sort the databases using BKV’s (Blocking key
values)



©

KIET 1IJCE KIET International Journ
Volume. No. 5, Issue No. 1, Jan

al of Communications & Electronics

June 2017, ISSN: 2320 - 899

a. Fixthe window size for comparison,
{(w>1), which will move sequentially over
data.

b.  Compare record pairs within current
window.

Step 4: BKV's are inserted into array that is sorted
alphabetically from lefl hand side of array

Step 5: Then window is moved over this array and
candidate record pair are generated in current window,
Step 6: In case of record linkage, BKV"s from both

databases will be inserted into combine array

and sorted

alphabetically, such that for cach pair one record is
selected from cach of two database.
Step 7: End

3) Architecture Workflow:

A S-Hadoop Architecture has been explained in figure 2

as

follows:

Step 1: Client “ A” sends a request to NameNode. The
request includes the need to copy the data files to
DataNodes.

Step 2: NameNode replays with the IP address of
DataNodes. In the above diagram NameNode replies
with the IP address of five nodes (DN1 to DN5).

Step 3: Client “ A” accesses the raw data for
manipulation in Hadoop.

Step 4: Client «A” formats the raw data into 1IDFS
format and divides blocks based on the data size.
Update index after checking DB. In the above cxample
the blocks Blto B4 are distributed among the
DataNodes.

Step 5: Client wA" sends the three copies of cach data
block to different DataN odes.

Step 6: In this step, client “A” :;cnds;‘ a MapReduce job
(job1) to the JobTracker dacmon with the source data
file name(s). Step

Step 7: JobTracker sends the tasks to all TaskTrackers
holding the blocks of the data.

Step 8: Each TaskTracker cxecuies & speeific fm*;‘.-.
cach block and sends the results back to the JobTracker .
Step 9: JobTracker sends the final result to Client “A”.
If client “A™ has another job that requires the same
datasets it repeats the set 6-8.

Stepl0: In native Hadoop client “B” with 2 new
MapReduce job (job2) will po through step 1-5 even il
the datasets are already available in HDFS, However, if
client “B” knows that the data exists in FIDFE, it will
send job2 directly to TobTracker.

Step 11: JobTracker sends job2 to all Tas

on

Y Trackers.

Stepl2: TaskTrackers execute the tasks and send the
results back to the JobTracker.
Step 13: JobTracker sends the fi

(1]

nal resuli to Client “B™.

«—— [
[ &3 'l

DATABASE Chinnt A
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Fig. 2 S-Hadoop Architecture
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C. Indexing

[n H2Hadoop, by design — massively parallel, scalable, data
agnostic, and hardwired to full row or column scans is not
suitable for indexing. This essential technology is key to
traditional DBMS, keeping the performance high-ground over
h2Hadoop on (near) real-time analytical tasks. But using
indexing algorithms and data deduplication techniques we
present enhanced version of H2hadoop that is S-Hadoop.
S-Hadoop Indexing table , addressing the indexing problem at
the beginning of the S-Hadoop pipeline when data is uploaded
to HDFS. In Indexing table FileName, fileID, User name,
data_block, index_number parameters are used. S-Hadoop, by
default, keeps three identical copies of each data block
distributed between datanodes in the cluster for redundancy
and parallel performance through data locality. The indexing
achieved a speed-up of up to 20 times by mainly reducing the
data required to be read by mappers. This requires anticipation
of the workload for optimal index design, and extra time to
create the indices. It also update information parallely.

IV.CONCLUSIONS

In Enhanced H2Hadoop framework (S-Hadoop), which allows
a NameNode to identify the blocks in the cluster where certain
information is stored. And updating the index. A secure,
efficient scheme is proposed, which searches common blocks
in Bigdata and allows us to perform operation on it which

results in less memory storage, CPU time cost. In turn giving
faster access and analysis of data.
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niket@bitmesra.ac.in

ABSTRACT

Digital games are non-linear, interactive, and
participatory and entertainment activities played on
consoles, computers, mobile phones and other digital
devices. These days, in India and everywhere in
world, smart phones have become a very common
thing. Everywhere, we happen to see people engaged
on smartphones. Smartphones have lots of apps
which may serve some utility or entertainment.
Games are also available on mobile app stores in free
and paid form. There are games which player may
purchase after trying or may unlock its further levels
by paying. There are games on all mobile app stores
for every taste and preferences, be it children or
elders, boys or girls, youngsters, women or hard-core
gamers. A game is combination of game art and game
logic. There are some integral elements of a game
such as graphics and animation, interactivity, user
interface, game play, sound etc. There are texts
available which discuss elements of games in terms
of Digital games on console and computer but not on
mobile device. This study discusses the elements of
games for mobile games. This paper investigates
which element of game is important to what extent
for common gamers. A study done on a group of
students of a class studying Animation and
Multimedia and Digital Games inan institute of
higher education in Delhi NCR, India reveals which
mobile games are liked by them and what elements of
a game attract them. This paper can help game
designers to understand the mindset of Indian gamers
and help in developing more successful games.

INTRODUCTION - DIGITAL GAMES AND ITS
ELEMENTS '

Digital games are technology-aided learning tools
which can be used for entertainment as well. Good
games are good learning machines. While making a

digital game,not only the game art 2i 1 game logic
the two integral components of
considered yet lot many eclement
planned by game designer afic:
research and observation, Gumes wit re locked
upon as a form of entertainment and s a &0 for
learning influence the people m‘ culture anc
versa. So, an understanding of aud
and the topic of the game is nec
design. Board games and traditional &
always been inspiration for new games.
ever improving technology for example virty
options enhance the interactivity, 1m\3rms'
quality of games or virtual interactive entertainment;

which is going to be a big boom in coming times. In
such an environment, to develop good games; an
understanding of basic building blocks or integral
components of a game is important. Various texts
have documented the elements of games in diverse
ways.

i games have

€

™ oubt,

Digital games have come along way since their birth
in the late 70's and are one of the most popular forms
of entertainment even today. Games have changed
platforms from consoles to mobile phones.The
elements of a game have been given in Game Theory
which is a theory of Mathematics given by John von
Neumann and Morgenstern (1944) and Game
Designers concepts like Chris Crawford, Andrew
Rollings and Ernest Adamshave also given elements
of game according to Game Designprinciples.

According to Game Theory, a game must specify the
following elements: the players of the game, the
information and actions available to each player at
each decision point, and the payoffs for each
outcome. [Game Theory, Wikipedia]Game theory is
mainly used in economics, political science, and
psychology, as wellas logic, computer science, and
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biology. [econ.uiuc.edu] One should keep in mind
that elements of game for Game theory and Game (as
per Game Designers) arc slightly different,

According to Game Designers Tracy Fullerton and
Chris Swain (2014), the formal elements of a game
arc players, objectives, rules, procedures and
resources. Chris Crawford (1982) perceive four
commonfactors of a game representation,
interaction, conflict, and safety.

Traditionally the'story’ always comes first in any
game and without an cxceptional story we can't have
a great game. While this is for the most part true,
gameplay is equally important as story andas
important for achicving a great game. In some cases,
a hit game can be built entirely on great gameplay
without much of a story just like in “Angry Birds”
which is a mobile hit game. This game doesn't focus
on drawing players into the story, but it has incredible
gameplay which makes it a success. A game can have
an awesome story, but if the gameplay is bad there'd
be no reason to play it. [pluralsight.com] Games need
to be ‘interactive’ to make them fully ‘immersive’.
Games give ‘control’ to players and add
‘interactivity’ unlike movie where end-user is a
passive observer only not a participant. These
‘controls’ (choices) should add fun in the games not
the complexity. “Tt doesn't matter if the gameplay is
complex or simple, it needs to be solid. It should feel
like it's doing what it's meant to do, with clear
controls and valuable feedback to the player.”
[Pluralsight.com]

Perspective describes how the player sees the world
on the screen. In war games, players usually have an
aerial perspective above the battlefield. If the view is
from directly above, like looking at a map, this is
called a top-down perspective.

Levels means the stages. Levels should become
tough gradually. It will help in making the flow of
game. Games should be easy in beginning and
gradually tougher. So that these could be enjoyed by
novice and hard-core players equally.

Defining the player's role in the game world is a key
part of defining your game's concept.

Games may have distinct modes, in which the nature
of the gameplay changes significantly from one mode
to the next. War games, for example, might have a

Some other elements cited by various websites are -
Challenges, Rules, Gameplay, Victory Condition,
Setting, Interaction Model, Perspective, Levels, The
Player's Role, Modes, Structure and Realism.

Challenges offering  decision  making
situations to the player; putting player into a situation
where he should act to proceed further else he will

die.

means

When you decide to play any game, it's important to
establish the rules in advance.

Game play means the way a player plays a game. So
offering various interactive sitations will make (b
unique game play of everyone.

Victory Conditions or Goals and Sub Goals are mean!
to keep track of success and growth of the player

gives mental satisfaction also to learn aboul one s
progress.

Setting means the environment where 2 game
s the theme which is made by color scheme, graphics
and animation, sound and music of the game

Interaction model means the way that the
interacts with the game world—takes acf
overcome the challenges. Two interaction models are
particularly common in compuier gaming. If the
player plays in the game world by controlling a single
character or pawn that represents him, and if that
character exists and influence the area around him,
that character is called his avatar.

strategic mode in which you plan which battles you
intend to fight and a tactical mode in which you fight.

Structure means the flow chart of the game. The
entire frame of game,

Game should depict the world even an imaginary
one, in such a way that the principles of real-world
logic and common sense apply. We cannot ignore
real life principles in a game even if it is fictitious.

STUDY DETAILS

A study was done on 25 second year students of
B.Sc. Animation and Multimedia course in an
institute of Higher Education in Delhi NCR, India in
January 2018. Firstly, for a month they were
delivered lectures about elements of a digital game
and basic concepts related to digital games were also
discussed. At the end of January month, a
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questionnaire was given to them which contained
questions about their liking for clements in a game.
These questions were of five-point likert scale. Out of
total 25 respondents who happened to be of a Metro
demographic background, there were 5 females and
20 male respondents. Their age group ranged from 19
to 21 years. They all have exposurc to games on
mobile phone. 6 of them play games ‘daily’, 8 play
games ‘rarcly’, 7 play games ‘sometimes’ and 4 play
games ‘very often’,

When asked how much important are the following
clements of game on a five-point likert scale;
meaning 1 valuc for least important and 5 for most

important. When inputs given by respondents were
added the following result was there:

Tl

T T e R

- R AR
. R Db

Figure: Bar graph showing which element of a Game
attract them to what extent

e  First rank: Graphics and Animation

¢ Second rank: Challenges, Choices offered in
Game, Exploration

o Third Rank: Game Play, Game Environment
or Ambience, Learning from Games

e Fourth Rank:User Interface, Rewards

« Fifth Rank: Genre of the Game

e Sixth Rank: Story

« Seventh Rank: Sound

» FEighth Rank: Simplicity of the Game and
Replay-ability

e Ninth Rank — Realism

o Tenth Rank — Game Publisher

Games like Candy Crush Saga, Ludo king and
Subway Surfers arc the most popular pames
amongst the respondents.

Since this survey represents the opinions of 2
smallsegment and the sample size is also quite
small but it gives a tentative idea to game
developers and artists which they can keep in
mind while making mobile games.

ABOUT THE POPULAR GAME Al OMNGST
YOUNGSTERS

Image: Popular Mobile Games as liked by
respondents

Candy Crush Saga, Ludo king, Asphalt Xtreme and

Subway Surfers games are popular because of the
following reasons:

Candy Crush Saga is a free-to-play match-three
puzzle video game released by King on April 12,
2012, for Facebook; other versions for iOS,
Android, Windows Phone, and Windows 10
followed. [Wikipedia] This game is popular
because of its eye catchy graphics, music, puzzles

and simple fluent game play which gets tougher
gradually.

Ludo King is a cross platform game that supports
Desktop, Android and 10S platform at same time in
online multiplayer mode. Ludo game traces its
lineage back to 6th century India. Ludo is derived
from the game Pachisi. Ludo is also very similar to
Spanish board game Parchis [Play.google.com]
There are many similar versions of Ludo game are
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available on app stores. People like this game
because of its simple game play, multiplayer option
and because its inspired from childhood game of
everyone — the board game Ludo. Every Indian had
played this game physically in their childhood.

Asphalt Xtreme is an offroad racer from
Gameloft. You'll be racing on a variety of offroad
tracks with a varicty of vehicles. Currently, there
are 35 vehicles that you can drive that cover seven
distinct categorics. Gameloft will likely add more to
the game later. The ,game also features online
multiplayer racing

Released in 2012, Subway Surfers is an endless
runner mobile game co-developed by Kiloo and
SYBO Games, private companies based in
Denmark. It is available on Android, i0S, Kindle,
and Windows Phone platforms.It’s an all-around
polished and solid game that offers a lot of content
for a simple infinite runner game.You have a
number of characters, costumes, and cosmetic
changes to choose from to add some flair to your
game and give you a goal to shoot for while playing.
The music is nothing too inspired, but it doesn’t get
in the way so that’s nice. [Daniel Treccagnoli

(2017)]

CONCLUSIONS AND
RECOMMENDATIONS

Based upon this study, observation and literature
review author gives the suggestions for game
developers and designers for designing successful
games. Although there is no formula for the success
of a game yet the researcher believes that Game Play
is the most essential element of a game. The intuitive,
immersive game play can be created by a perfect mix
of all other elements like graphics-animation, sound,
story, interactivity etc. However, the result of this
study has concluded that Graphics and Animation are
most important for gamers which is also true because
they set the look and feel of the game. This can be
felt in all those games which have emerged as
favorite games of respondents i.e. Candy Crush Saga,
Ludo king and Subway Surfers games which are rich
in graphics. It will be prudent to say that a perfect
blend of all elements is required for the success of a
game and how this perfect blend can be achieved is a
skill which comes with experience and constant
observation.

We can sum up with the words of designer
RaphKester: -

“(yames work best (at teaching) when the challenges
arc organic to the cxpcricnce,ralher than out of left
ficld... just strapping an incentive structure on rote
practicedoesn’t work very well, compared to instcad

building a long-tcrm goal structure, andthen

presenting challenges on the way...”
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Abstract: Researcher have done lots of investigation in
the area of robotics and wircless sensor network(WSN)
independently, but if integrate this two areas then it
would support to lots of application such as underwater,
disaster management, nuclear power station, space
cexploration, military, healthcare etc. In this paper we
start with review of WSN, robotics and how we could use
robot in WSN. We can use robot to solve number of
problems of wireless sensor network just like a localizing
of nodes, and also robot can used as a data mules for
aggregating data from different sensor nodes. We can
also build a wireless sensor network using autonomous
mobile robots instead of sensor node; the use of mobile
robots gives accurate positioning. Received signal
strength is used to get accurate position of mobile robots.

Keywords: Data mule, Localization, Mobile robot,
Wireless Sensor Networks.

I. INTRODUCTION

Now days there has been lots of research takes place
in wireless sensor network and it has various
applications. In the robotics area, instead of single
robot researcher moved to multiple robots and try to
synchronize them using multiple algorithms such as a
genetic algorithm and particle swarm optimization. In
this paper firstly we describe what is mean by wireless
sensor network. WSNs are networks of hundred to
thousand sensor nodes; each sensor node is an
embedded device which required very less power and
that sensor nodes connected wirelessly by using
different wireless protocol such as zigbee, Wi-Fi
(Wireless-Fidelity) etc. These sensor nodes are
distributed over a large area for monitoring
environmental or physical conditions. Each node in
the WSN has different functions according to the
network topology. Few nodes are used sensing the
environmental conditions; few nodes are used for
routing i.c. for data aggregation. Data from all sensor
nodes is collected at one particular node is termed as a
‘sink node’ [1]. Collected data by sensor node is
aggregated wirelessly at sink node and then it sends to
user through internet. Basic architecture of WSN is as
shown in fig.1. Wireless sensor network can be

classified into two types Unstructured
Structured WSN.

11

WaN  and

N,
\\\; Vig

2 “ﬁb./q ' ‘/" | A——

—

L/‘-. }\5- { B %
;f Y| ‘

/!

Sensor Field

Sensor node

Fig. 1 Architecture of wireless sensor network

In unstructured WSN nodes are deployed randomly in
ad-hoc manner over a large area. In structured mode
nodes placement are preplanned; at the time
maintenance structured mode is easy as compare to
unstructured mode [2] [3].

| Data Acquisiton unit | Processing Unit

Communication Unit

; ’Transduter ADC \ '_l&lkmcunn'ulle{ Memory 5 ' \Tms:eh'er \

Power Unit

Fig.2 Wireless sensor node

Figure 2 shows basic structure of sensor node.
Generally sensor node contains data acquisition
module for collecting the physical data, Processor,
Communication module and power module for giving
power to this entire module. Transducer is present in
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i
data acquisition module which is used for convert the
physical signal into its cquivalent analog si gnal; then
Analog to Digital Converter (ADC) is used for
obtaining digital signal which is needed for processor
module. Stored data in memory unit is processed by
microcontroller  and  send control  signal  to
communication module for further communication in
between sensor nodes.  Power unit may be solar cell
or batteries. Power unit is used to determine the size
of the mote. We can add different component in
sensor node structure depending upon the requirement
of applications, For example if we need location
information then adds Global Positioning System
(GPS) module in node structure [4] [5].

In WSN there are several issues such as a network
topology  selection, path  selection for data
transmission from one sensor node to another node,
for wireless transmission which protocol is beneficial?
Is that protocol is energy efficient or not. What is data
transmission rate? Selection of sink node and if the
nodes in WSN are statics then at the time of data
aggregation several issues occurred. Autonomous
robot help the WSN in multiple ways, it enhance the
capabilities of WSN. It helps for deploying the node,
aggregating data, localizing node, it can act as a

sensor node.
~WSN - 2
2 Assistance Rl;hn( '
Robotas a Node Node
Localization

data mule

Deployment

Fig. 3 WSN assisted by mobile robot

II.  Robot as a Data Mules

[n WSN there are two types of sensor nodes i.e.
static sensor node and mobile sensor node. Mobile
sensor node based WSN has more advantages over the
static sensor node based WSN but its cost is more; SO
depend upon applications we have to choose sensor
nodes. If we go to static sensor nodes then there are
‘ssues occur at the time data aggregation. For these
issues Giuseppe Anastasi et.al used mobile robot to
collect data from various static sensor node and it is

termed as ‘Data mule’. Mobile robot visits the various -

sensor nodes after certain time for pick up the data and

sends it to Access Point (AP). Most of the time sensor
node is sleeping mode for encrgy conservation and at
that instant if mobile robot arrives to pick up the data
from sensor node then it miss the mobile robot
passage; S0 Scnsor node has to wait auntil the next
iteration of mobile robot. [n this scenario encrgy

conservation is pointless [6].
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Data
[dule
Fig.3 Data mule architecture 6]
[II.  Localization Nodes Using Rebot in a WEN

In some dangerous ared such as nuclear powel
station, military manual sensor node placement is nol
possible; so HAI Dan et.al proposed method in that 2
robot fitted with GPS (Global Positioning System)
module is used to place the node. Received Signal

Strength Indication (RSSI) is used to estimate the

distance between neighboring sensor nodes and also

RSSI used estimate the distance between mobile robot
and each sensor node; this would help to localize the

node[6]. This method is illustrated in Fig.4.
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Fig. 4 Localization Scenario [5]

-

12



KI1ET 1JCH KIET International Journal of Communications &

Q/ glectronics Volume. No. 5, Issue No. 1, Jan-june 2017, ISSN: 2320 - 8996

v. WSN Bascd on Multi-Mobile Itobot

Mohbile robots perform the tsk in the dangerons
area where human - cannot work  such ns disaster
management, drainage systen, Conl mine cte. We ean
use mobile robot o perform  some boring,  and
repetitive task. In WSN instend of sensor node il we
use Mobile robots to monitor cnvironmental condition
and for collecting a real world data then it would be
beneficial. Robots mainly consist of microcontrollers,
sensors,  actuators  and - motors. Robots navigate
through the area for collecting and routing the duta
packets, In multi-robot system coordination between
these robots is one of the main issues. To solve this
issue use master slave architecture, where one of the
robots is master and all others arc slave. Master robot
takes the decision and all others follow it[7](8]. Every
glave robot receives command from master robot and
performs  actions accordingly. In multi-robot
architecture few one collects data, few robots is used
for routing the data packet [9].

\ Sensor nodes

oy s

Mobile robots \
i
\

a \

l

Fig. 5 WSN bascd on multi-mobile robot [10]

V. CONCLUSION

In this paper we make the survey of how can we use
mobile robot in WSN; and also we discussed issues. If
we integrate WSN and robotics then there is a huge
application many more problems get solve. Merging
of these two fields may replace the human presence in
dangerous arca. By using mobile robot data collection
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might be improved; but it is challenging to maintain
the co-ordination between multiple mobile robots.

Vi, REFERENCES

[1] Daniel Toan curinc, wrowards Wireless Sensor, Actuntor, and
Robot  Networks: Conceptual Framework, Challenges and
Perspectives”, Jonenal of Network and Computer Applications,
vol.63, pp-14-23, Jun. 2016.

|2 Sudhir BB, ande. Sushil 7. Kawle, “Review on Enerpy Eificient
Using Clustring Algorithm for Wircless Sensor Network”, KIET
International Journal of Communications and Electronics, N al. 3,
lssue No, 2, Jul.2015, TSSN: 2320-8996.

[ 3] Hui Lin, Halit Uster, * Exact and Heunstic
Guthering Cluster Based  Wircless Sensar
Problem”, JEEE Trans. On Networking, Vol.22, pp.-903-910,
2014, _
14] T Kalaiyani, P.Priya, A Allirant, “A Survey on Zigbee ased
Wircless Sensor Networks in Apricultore”, [EEE Coenference
2011.

15] Sam Shue, James M. Conrad, “A Swrvey of Rebtotic
Applications in Wireless Sensor Netwark”, [EEE Conference
2013.

[6] Giuscppe Anastasi, Macro Conti, Mario Di Franceseo, "Data
Collection in Sensor Node with Data Mules: An Integrated
Simulation  Analysis”, JEEE  Conference 07 Computer  and
Communication, 1taly, July 2008.
[7]Shuxiang Guo, Xin Li, Jian Guo, “gindy on 2 pAulti Robot
Wircless Communication Control  System  for the Spherical
Amphibious Robot”, IEEE Conference on Mechatronics  und
Automation, China, Aug.2016.

[8|R.Kuzala, A Tancva, M.Petrov, St. Penkov,
for Mobile Robot Applications™, FElsevier Interna
of Automatic Conirol, Poland, pp-23 1-236, 2015.
[9]Victor Ababit, Viorica Sudacevschi, Marin Podubnii, Irina
Cojuhari, “Sensors Network Based on Maobile Robots”,

International Conference on Develapment and Application System,
Romania, May 2014,

[10]Gurkan Tuna, Vebbi Cargi, Gungor, Stelios, M. Potirakis,
“Wireless Sensor Network Based Communication For Co-operative
Simultaneous Localization and Mapping”, Journal Computer and
Electrical Engineering, Vol.41, pp.407-425, April.2015.

Algorithms for Data
Network Design
June

“Wireless Network
tional Federation



KIET IJCE KIET International Journal of Communic

ations & Electronics

Volume. No. 5, Issue '\u I, Jan-June 2017, l‘s'ﬁN 2"-"(1 ”H'-l'ﬁ

o "

Performance Analysis of Solar Cells for Low-
Power Energy HarvestingWireless Embedded
Systems

; 3 ; : 1 ] | 1
Himanshu Sharma', Ahteshamul Haque?, Prince Sachan', Mayank Sharma

114

KIET Group of Institutions, Ghaziabad, U.P. India

?Jamia Millia Islamia, New Delhi

Abstract:-In  this paper, we analyse the
performance of low-power energy harvesting solar
cells for wireless embedded devices like wireless
sensor networks (WSN) nodes.The average cell
cfficiency of a solar panel is between 10 — 20%
worldwide. From our analysis, it is clear that the
system efficiency of GaAs material solar cells is
highest (24.10 %) as compared to all other solar
cells.

Keywords:- Solar Cells, Energy Harvesting,
Wireless Sensor Nodes

1. Introduction:

The solar energy harvesting wireless sensor
networks (SEH-WSN) are used for monitoring and
control applications such as light, temperature,
humidity, pressure, acceleration of the industrial
plants, smart cities, farms, forests, greenhouses and
remote locations. The conventional Wireless
Sensor Networks (WSNGs) has the desi gn limitation
of high power consumption during their operation,
which has been tackled by mainly duty cycle based
approach till now [1]. In this paper, we propose
and survey the solar energy harvesting technique
as a new design solution for the energy constrained
WSN  nodes [2]. The solar photovoltaic
(PV)energy harvesting refers to converting solar
light energy into electrical energy to operate an

electrical or electronic device. As applied toWSNs,

the solar
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light energy is converted into electrical energy and
isutilized to recharge the battery of a WSN node at
the operation site itself. Therefore, no need for
battery replacement repeatedly once the battery
energy has been discharged (as such happens in the
conventional non-rechargeable battery based
WSNs). Theelectrical energy harvested from
solar energy (sunlight) can also be used directly
to power a WSN node. Alternatively, the collected
energy may be warehoused in a rechargeable
battery (or
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supercapacitor) for the future purpose (e.g. during
nighttime when sunlight is not available). The
SEH-WSNs consists of small autonomous WSN
nodes attached to small size solar panels for their
energy harvesting needs.The fig.] shows a solar
cell constructed inside the solar panel. A number
of solar cells are connected in series-parallel
combination to achieve the desired output voltage
e.g. 3volts, 6 volts, 9 volts, 12 volts 48 volts and so
on. The fig.2 shows the energy band gap (electron
volts) and efficiency of various materials chosen
for construction of solar cells. Clearly, the
efficiency of GaAs material solar cells is highest
30% (theoretically) at the band gap of 1.24eV.The
main design challenges at solar energy
harvesting level in Solar Energy Harvesting

Wireless Sensor Networks (SEH-WSN) are as
follows:

* All the light energy coming from sunlight
rays should be fully utilized. The SEH-WSN
node should use solar energy as primary
source and rechargeable battery energy as the
secondary source.

To expand the battery charging-discharging
life cycle.
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e Designing of simple and inventive solar
charger

* To shrink the overall power use.
* To enhance the stability of the overall SEH-

WSN system.

° Energy harvester circuits should be
compatible  existing WSN  industry
communication  standards like IEEE
802.154 (ZigBee) and IEEE 1451.5
standards,

* To achieve the highest power from the sun.

* To ensure small power consumption for DC-
DC Boost converter operation.

* To convey maximum power to the SEH-
WSN node using the harvested energy.

e To start-up (or bootstrap) the
WSNnode.

o Variations is solar radiation level, Solac Cell
efficiency (1), DC -DC converier design,
MPPT  design and Energy Prediction
Algorithms.

e Cost Effective energy harvesting solutions
(cheaper than battery replacement cost)

Pertaining to the use of solar energy to power

WSNs, a lot of researchers have dons a lot of
research work. But still, there are many design
challenges in SEH-WSNs which need (o be
explored for further optimization.Solar panels are
given a power rating in Watts, based on the
amount of electricity they can produce in one hour
of peak sunlight. However, these ratings are
classified under ideal conditions in a laboratory,
and therefore don’t represent the amount of power
that could be expected of that panel on a day-to-
day basis. So a 250mW panel is not going to
produce 250 mW of electricity, even in peak sun.

SEH-

Salar Energy

To DC-DC

convener
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Fig. 7. V-1 and P-V Characteristics

The fig. 4 shows the concentrator System for a
Heterojunction solar cell which consists of
different types of semiconductor layers 1o
increase the overall efficiency. Here, the
materials used in heterojunction solar cell arc
GA solar cell's energy conversion efficiency is
the percentage of power converted [rom
sunlight to electrical cnergy under “standard
test conditions” (STC). Solar cell efficicncy
refers to the portion of energy in the form of
sunlight that can be GaAs, InGaAs and silicon
semiconductors.converted via photovoliaics
into electricity. A Solar Cell
semiconductor PN junction made from 5,
GaAs or CdTe. The basic solar cell
construction is shown in fig.3. Itconsists of Il
type and P-type silicon semiconductors. The
solar cellsymbol is shown in fig.5. The
solar cell equivalent circuit consists of 2
current source, a diode, and Lwe
resistances (series and shunt) connected as
shown in fig.6.

Fig.7 shows the Voltage current (V-I) and
Power Voltage (P-V) characteristics of a solar
cell. There are various parameters in these
characteristics like Open Circuit Voltage
(Voc), Short Circuit Current (Isc), Max.
Voltage (Vm), Max. Current (Im) and max.
power point are shown.Mathematically, the
current equation of a solar cell is given as:

Pl I (exp (VKT) - 1) (1)

Where, I = Output current from solar cell, V =
Diode voltage, Thermal Voltage(Vr)=kT/q, I
= Light photons generated current, and I, =
Reverse saturation current. At room
temperature (300K), the thermal voltage is
equal to 0.0259 volts (or ~26 mV). The ability
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I e
of the solar cell to convert light energy into
clectrical cnergy is  called  conversion
efficiency and given as:
FF.V,..1
Efficiency (n) = %(2)
i

the maximum power can be extracted from
the solar cell.Ideally, the solar cell efficiency
should be high. But practically, it is limited to
5 - 15% only.

2. Literature Survey of solar (PV) cell
Efficiency:

The main research issue is Optical to electrical
energy conversion efficiency (n) which is
tackled by choice of suitable construction
materials. Jan Mathews et al.”’ have shown that
column III-V solar cells (GaAs, GalnP) are
better than amorphous Silicon (a-Si) solar cells.
At low radiation levels, the power density of
GaAs and GalnP solar cells is twice as
compared to a-Si solar cells. Jung-Chuan Chou
et al’' have shown the result of various
Graphene Oxide (GO) materials on Dye-
Sensitized Solar Cells (DSSCs). They obtained
the optimal photoelectric conversion efficiency
(n) of 5.26% using graphene material.

Li Cai and Ajeet Rohatgi[10] have investigated
the effect of Post-Plasma Enhanced Chemical
Vapor Deposition (PECVD) photo-assisted
anneal over multi-crystalline silicon (mc-Si)
solar cells. Shih-Yung Lo et al[ll] have
shown fabrication of flexible Amorphous-Si (a-
Si) thin-film solar cells over a parylene pattern
using a direct separation process. Luigi Vesce
et al[l2]Jhave shown the formulation,
implementation, and processing of the catalyst
layers in monolithic dye-sensitized solar cells.
Valerie Depauw et al.[13]have shown that the
two-dimensional photonic crystals (2DPC) are
a potential approach to maximize the light
absorption in the active region of solar cells. A
company named Sanyo Electric Company Ltd.,
a subsidiary of Panasonic, Japan manufactures
volts with a short circuit current (Isc) of 20 pA.

17

Where,FF = Fill Factor, V. is Open Circuit
Voltage, I is Short Circuit Current, and P; is
incident optical power.The maximum power
point (MPP) is a point on the Powervoltage
(P-V) characteristic of the solar cell, where

For outdoor applications, the AM-5608CAR
solar module which is a 60 x 41 mm amorphous
silicon solar cell that produces 5 V and ISC of
18 mA, is used to power a WSN node.

The efficiency of various solar cells has been
compared in Table I It compares the
performances of Amorphous, Crystalline, and
Polycrystalline Silicon, Dye-Sensitized, GaAs
and Perovskite (CaTiO3) solar cells. The
efficiency of DSSC is computed from small
size solar cells of lem’ each which is
considered to be 10-20% high as compared to
big-size cells. Here, the unit efficiency fleen
(Yo)refers to single solar cell efficiency and
system efficiencympasel (%) means complete PV
panel efficiency. Generally, the system
efficiency is less than unit efficiency due to
various interconnection losses of solar cells in a
panel as shown in Table 1. From the
comparison table I, it is clear that the system
efficiency of GaAs solar cells is highest (24.10
%) as compared to all other solar cells. But the
manufacturing cost of GaAs solar cells is very
high. Therefore, if we take trade-off between
cost and efficiency then DSSC is the best
choice having efficiency 22.74 %.

3. Solar Cell Efficiency Calculations:

Prnax

— 0
n= - X100%

..(3)

&1

c

Where,

Pomax. = Max. power output (watts)

E= Incident radiation flux (Wattsfm2)
A, = Area of Collector (m?)
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PV System Efficiency
7 0 manufacturer's panel will perform within 3%
g -’: o o ol its Watts rating.
y y -
g 7 - - . | l"-' t.'.l'f('r.l nfdh‘l on ﬁ{}lar p;}ne]q:
¢ - Dirt and prime also alfect the efficiency of a
u v P 5 . " =
5 ; /—_ solar pancl. This varieg from pancl to panel,
g n however, it’s best 1o factor in a loss of
(] i r 1 .
1995 2000 2005 2000 2015 g performance. In all of our calculations, we
o Lrystalline Shcon® s Thin filry s qu”l“: lh(: I”HS U} ()f‘ﬂl‘_"i{:n(;y (]il!‘, lo ‘“r‘ ana
o grime to be 5%. If you were to clean yous
Fig. 8 PV system efficiency pancls regularly, they would perform better.
#’-—'—__ | (?IT] or Opc", Sh(}]‘t “\IE«". of TDIF}i - ;)n-ﬂrCTﬁH I.. e Systemt
5 Type of Solar ells in Circuit Circuit Dimension Unit Area of Density Efficiency
O s ?Itié? ?“’“‘“t» (cm) Cell  Panel At MPP Nt (%)
= & (1A) (cm)  (em)  (uWhemd)
—— " |G L m") . .
| Crystalline 8 20 69956 77 12 924 B3 791 10.22 .10
Silicon
- Polycrystalline 8 15 31907 56 i 56 443 3.99 5.16 454
Silicon
3 MP{P‘“’“S 9 2.89 23335 52 061 318 23.62 12.07 15.59 14.03
Silicon
‘ Dye-Sensitized 4 0.6 194.41 1 1 1 4 22.0 28.42 774
solar cell (DSSC)  (parallel) ' - ’
5 GaAs 1 0.90 8.55 8.55 26.07 28.03 24.10
0 Perovskite 1 0.71 20008 - - 544 544 19.32 20.4 17.34
(CaTiOs)

Table 1: Solar Cell Efficiency Comparison:

The system efficiency of three main types of
solar cells is (crystalline silicon, Thin film and
concentrator) solar cells is shown in fig.8. Here,
the solar cells efficiency using sunlight
concentrators over the solar cells is the highest
up to 25% theoretically.

* Temperature derating:
Solar panels are affected by temperature. If
the temperature is increased, then the
efficiency of the solar panel is decreased and
vice-versa.

® Orientation Angle:
The direction that solar panels face, and the
angle that they are mounted, also have an
affect on the output of the panel. If they are
not positioned at the optimum angle and
direction, then the panels will not produce
rated output for that location. This is a must
when accurately calculating solar output.

o DC-DC Converter efficiency:
The DC-DC Converter converts Direct
Current (DC) at one voltage level into
another DC voltage level. This process is not

4. Factors that affect the efficiency and
output of a solar panel:
There are several factors that affect the panel
output and efficiency of a solar panel. All of
these factors must be considered when
calculating solar power at any given location.
* Manfacturer’s output tolerance:

Most solar panels have an output tolerance +/-
3%, which means that the
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100% efficient. Whl-lsll DC-I?C Converter
officiency technology is improving, it can gil}
sooout for as much as an loss in elficiency,
we allow for an average of 5% loss in al] of
our calculations.

Rcchﬂf‘a’c“blc Battery Efficiency:

if we have a hybrid system with a solar
patterys the battery will not operate at its rated
\attage or power capacity always,

” Commercial Aspects: The most
efficient commercially available solar panels
on the market today have efficiency ratings as
high as 22.5%, whereas the majority of panels
range from 14% to 16% efficiency rating,
SunPower panels are known for being the
most efficient solar panel brand available on
the market. Though they will come with a
higher price tag, SunPower will often be the
consumer favourite for anyone concerned
with efficiency as a primal metric of interest.

5. Results and Conclusion:

In this paper, the design challenges of solar
energy harvesting and efficiency of various
solar cells have been analysed for low power
energy harvesting applications like wireless
sensor networks. From the comparison table I,

it

is clear that the system efficiency of GaAs

solar cells is highest (24.10 %) as compared to
all other solar cells. But the manufacturing cost
of GaAs solar cells is very high. Therefore, if
we take trade-off between cost and efficiency
then DSSC is the best choice having efficiency

22.74 %,
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(hstract— In this paper we studied [-V
‘h;rscmriﬂi“ of MOSFET. Then studied the graph
cr transconductance Vs drain current. Lastly, we
.on‘.cstigate effect of channel length and width on
:ransconductance. For that channel length is vary
trom 10um to 40um.drain voltage is taken as 5V.gate
voltage varies from 1V to 4V.see the effect of channel
length and width on parameter of MOSFET

Keywords— Drain Voltage, Drian curret, Channel length,
Channel width, MOSFET, Transconductance. '

I INTRODUCTION

One of the most important parameter for the
characterization of the operation of a MOSFET is
transconductance.The channel length (L) channel widths
(W) are two important parameters for modelling and
characterization of Metal Oxide Semiconductor Field
Effect Transistor (MOSFET). Channel length is most
important key device parameter, which is the distance
between nt -p junction. Threshold voltage is nothing
but the gate voltage at which an inversion layer forms at
the interface between the insulating layer and the
substrate of the transistor [1].The purpose of the
inversion layer's forming is to allow the flow of
electrons through the gate-source junction. Therefore,
threshold voltage represents the onset of significant

drain current flow which also depends on channel length.

In addition, threshold voltage plays an important role for
the determination of device operation regimes which can
be divided into three operational regions First, if the
threshold voltage is less than the gate voltage (Vgs), the
Inversion charge density is large enough to operate the
giewce in the strong inversion region where drift current
1§ don_linant[z].Second, if Vth is greater than Vgs, the
ihversion charge density is smaller than substrate doping
concentration which compels the device to operate in the
:;:al_( nversion regioq so diffusion current becomes
o minant[S].  Lastly, if Veh is very close to Ves, the

version charge density is such that the device operates

21

in the transition region where both
currents are important, Analysis of MOSFET e
based on three possible operating modes: cutof

(aka linear), and saturation. In cutoff, the eate-ta-source
voltage is not reater than the threshold voliswe, and the
MQOSFET is inactive [i In tricde. the oate-fo-saurce
voltage is high enough to allow current flow from drai

to source, and the nature of the induced chanuel is such
that the magnitude of the drain current is influenced by
the gate-to-source voltage and the drain-to-source

voltage [3]. As the drain-to-source voltage increases, the
triode region transitions to the saturation region, in
which drain current is (ideally) independent of drain-to-
source voltage and thus influenced only by the physical
characteristics of the FET and the gate-to-source voltage.

O Gate Drain

Fig.1:-Schematic representation of N channel MOSFET

Analysis of MOSFET circuits is based on three possible
operating modes: cutoff, triode (aka linear), and
saturation. The subthreshold region is a fourth mode, but
we don’t need to worry about that for this article [11]. In
cutoff, the gate-to-source voltage is not greater than the
threshold voltage, and the MOSFET is inactive. In
triode, the gate-to-source voltage is high enough to
allow current flow from drain to source, and the nature
of the induced channel is such that the magnitude of the
drain current is influenced by the gate-to-source voltage
and the drain-to-source voltage [7-8]. As the drain-to-
source voltage increases, the triode region transitions to

e TR
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region, in which drain current is (ideally)

7 voltage is apply as 1V, 2V, 3V, 4V rcspccth:c".?f Drain
the satlﬂ""t:Jt of drain-to-source voltage. and thus voltage is applied as 5V. From this graph we see the
- dﬂ’eﬂds only by the physical characteristics of the effect of voltages on drain current.
influ c'fand the gate-to-source voltage [9]. Here to get the result we used the Hspice software
MOSFE is circuit simulator from that can s haviour of circu

ter. This is the main thing of the simulator
re MOdel pa!jallne % 45 o :
struct Origin software is also
"' (V. =V, Whatever data e fro
— TH - -
la — k” i o8 £ in the origin tool. ATICO
i most important parametes
gn = 4 a different voltag hi
" Wy ) varies due to the pn iunction between source and du
; For this la ) k will | ‘
. W or this lab, the source and bulk wili be hied together, s
=k, (VGS —Vr ) """ 1] this effect will be ignored.
Em L
sconductance is a measure of how strong the drain
T&nem changes when the gate voltage changes. I o s e
%mnsconductance (g) is a measure of how much the U |
in current changes when the gate voltage changes. L N .
For MOSFET applications, the MOSFET is usually iy ‘:g_‘;l :
{}pefating in the saturation regiomn. Bt : :g::i " "
5I 5 ' g =t =
gm = L % 6.0x10" - v &
E A
BVGS g . v * . o e
4.0x10" A ¥ o o
For a long-channel MOSFET: ] Y o
2.0x10” - > .
W _ _.,'.". — 8 5 —@8—8—n
g,,, =JunCon(VGS - VTH ){1 +;"(VDS . VD,S&I)} 00 L,//"J*' , . : ' : |
) 0 ; é 3 4 5 6
W Vds
&n =J‘;’ﬂncox?{l +/1(VDS _VD,sal)}ID
Fig.2:-ID-VDS characteristics of an n-channel MOSFET
For a short-channel MOSFET

This is the graph of transconductance Vs drain voltage.
In which we can see that when drain voltage increases
)} transconductance is also increases but after saturation
region transconductance remain same there is no change
in transconductance. Transconductance is a measure of

g, =V, WC, 1+ AV =V,

D,sat

gm= Transconductance

4, =Surface how strong the drain current changes when the gate
Cox=Oxide thickness voltage changes. Here_ gate voltage a_pplied fr9m 1V, 2V,
W=width 3V 4V,5V resp.ect:wely. _ At hlgh drain v.oltage
L=length transconductance is also high. This is the relation of

transconductance with the drain voltage
Il. RESULTS AND DISCUSSION

Here in this paper firstly we studied ‘the I-V
Characteristics of MOSFET. In this graph we observed
inc:-c Wwhen dram voltage increase drain current is

. ases. There is effect of drain and gate voltage on
shou ain current, Wht':n gate voltage increases then it
JOW effect on the drain current also. In this graph gate
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Now the main part of the paper is see the effect of
channel length and width on transr;onductance. In which
we can See the effect of change in channel length on
rransconductance. For tha% channel length is varies from
{oum to 40um and width is constant. For width is varies
from 10um to 40um and channel length keep constant
goum. From the graph we see the effect of channel
length and width on transconductance (gm).
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Fig 4:-Channel length Vs transconductance.

Here in this graph channel length is varies from 10um,
20um,30um 40um respectively. And channel width is
kept constant as 60um. Gate voltage is varies from 1V,
2V, 3V,4V respectively. Drain voltage keep constant as
Vds=5V.from this we conclude that as channel length
]ﬂf_ircases transconductance is decreases. Channel length
' nversely proportional to the transconductance
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Figs:-Channel width Vs transconductance.

Here in this we also investigate the effect of channel
width on transconductance. For this case also channel
width is varies from 10um, 20um, 30um, 40um
respectively. Gate voltage is also varies from 1V, 2V,
3V, 4V respectively. Drain voltage kept constant for all
gate voltages. In this graph channel width
transconductance increases. At minimum channel length
transconductance is maximum.
III. CONCLUSION

We investigate Id-Vds characterization of Silicon n-
MOSFET at room temperature by showing the effects of
channel length and channel width on transconductance
and investigating the effect of Vgs and Vds also. The
simulation results obtained in this work are compatible
with analytical model of 1 Si n-MOS.
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Abstract— This paper would revolve around the wireless
future of our planct. The rate at which technology is
expanding it isn't a surprise on how people have started
imagining things that only sounded like magic till now.
Talking of technology, the world today can easily be termed
as the “GADGET WORLD”, given the astonishingly high
rates at which gadgets are being developed, manufactured,
and ultimately exploited by the end users. This paper would
be consisting of some of the new technology supporting
wireless world. The technologics like Sixth sense, 10T, LiFi,
GiFi, NFC, wircless power transmission, EnOcean tech etc
has been developed in the recent years. If these technologies
would be supported the time is very soon where you would
see the world without cables and power cords.

Keywords—Sixth Sense, LiFi, NFC, GADGET WORLD.

I. INTRODUCTION

Generally, in a communication system, information is
transmitted from transmitter to receiver that are placed
over a limited distance. With the help of Wireless
Communication, the transmitter and receiver can be placed
anywhere between few meters (like a T.V. Remote

A.

I1. NFC

Introduction

Near-field communication (NFC) is a set of
communication protocols that enable two electronic
devices, one of which is usually a portable device such as 2
smartphone, to establish communication by bringing them
within 4 em (1.6 in) of each other.

NFC devices are used in contactless payment systems,
similar to those used in credit cards and electronic ticket
smartcards and  allow  mobile  payment to
replace/supplement these systems. This is sometimes
referred to as NFC/CTLS (Contactless) or CTLS NFC.
NFC is used for social networking, for sharing contacts,
photos, videos or files. NFC-

enabled devices can act as electronic identity documents
and keycards. NFC offers a low-speed connection with
simple setup that can be used to bootstrap more capable
wireless connections
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Fig.2 Working of NFC in Active Field.

NFC-enabled devices to exchange various pieces of
information between each other. In this mode both devices
switch between active when sending data and passive when
receiving.

Read/write mode, on the other hand, is a one-way data.
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B. Working

NFC works on the principle of sending information over
radio waves. Near Field Communication is another standard
for wireless data transitions.
The technology used in NFC is based on older RFID
(Radio-frequency identification) ideas, which used
clectromagnetic induction in order to transmit information.
NFC technology does not command enough inductance to
charge our smartphones,
A can send data at either 106, 212, or 424 kilobits per
second. To determine what sort of information will be
exchanged between devices, the NFC standard currently has
three distinct modes of operation. Perhaps the most
common use in smartphones is the peer-to-peer mode. This
allows two transmission. The active device, possibly your
smartphone, links up with another device in order to read
information from it. NFC advert tags use this mode.
The final mode of operation is card emulation. The NFC
device can function as a smart or contactless credit card and
make payments or tap into public transport systems,

C. Application

NFC chips stocked inside credit cards for contactless
payments are nothing new. But a slightly more recent - and
admittedly more enticing - use case for NFC is with your

smartphone, or even your smartwatch, as a way to digitize
your entire wallet.

Samsung pay, which operates similarly, is available for

Samsung phone users in the US, and expected to land in the
UK soon.

Share internet passwords with your friends Most often than
not, your Wi-Fi passwords will include numbers , alphabets,
as well as symbols to make it more secure. However, when
we want to share this password with your friends, it can be
quite troublesome to spell it out verbally.

NFC WORK WITH THE BUTTONS

NFC is powered by the radio energy from the phone. The
buttons decide what data (an ID) the NFC chip should
communicate to the phone. As each strip can only be heard
by a specific phone, they can communicate the same four
IDs. The app then handles all the tricky stuff .iOS doesn't
allow direct access to NFC (an intended limitation), hence
only possible for Android, and likely also Windows Phone,
at the moment.

III. ENOCEAN TECHNOLOGY

A, Introduction

EnOcean wireless technology uses a combination of energy
hai'vesting and very low power wireless communications to
Mable virtually indefinite communications to be maintained
Without the need for recharging.

The EnOcean technology is used for wireless sensors,
controllers and gateways.

One of the key issues with small machines is the ncfx_l for
ensuring that batteries are maintained chargcd. In tradmor_\al
systems, either mains power was required, or batteries
needed to be replaced, even if only infrequently. The use_o(‘
EnOcean removes the need for power to be directly applied
thereby reducing the cost of the system operation.

Fig.3 Ultra low power DC/DC converter for Thermoelectric

Energy Harvesting.to connect with other standards for an
Internet of Things (1oT).

Flexible and maintenance-free sensor solutions Key

EnOcean elements. The EnOcean standard is unique in that

it encourages the use of energy harvesting to maintain the

operation. Accordingly there are several different areas of

interest within the overall EnOcean system.

Energy harvesting: One of the key elements of EnOcean is

the ability to harvest local energy to power the remote

devices. This overcomes key issues encountered by other
systems. A number of energy harvesting systems are
covered.

Radio Interface: The radio interface has been designed to
pr:?vide optimum data transfer over the required distances
using very low power levels. This makes the overall system
sustainable, even with very small amounts of energy
harvesting.

Data layers: The data needs to be transferred in an optimum

way to ensure that the EnOcean system is able to provide
robust communications.

B. Advantages

BUILDING AUTOMATION: Self-powered wireless
switches, sensors and controls cut installation cost and time,
and enable efficient use of energy.

SMART HOMES : EnOcean solutions increase comfort and
security for smart homes.

Flexible and maintenance-free sensor solution.

Energy —efficient solution.

Cost and time savings in installation, maintenance and

renovation.
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g p.ﬂﬂuc.li,ush putton multi-channel switch module.
. ifﬂ“ 1O ransmiler module..
fm gw: Energy harvesting wireless sensor moduyle

; d . Software Automation

is newly supported by Fhem and ago contro}
Enoce:sd ago control are GPL licensed software suites for
fiem * tomation. They are used to automate some common
n the household like switching lamps, shutters
B etc., and to log events like temperature, humidity,
dpl.‘:wcr consumption. Both run as servers that a_rz:.
o el via web front-end, telnet, command line, or

_FT"C"MP directly.
D. Alliance

A oW of companies including EnOcean, Texas

ents, Omnio, Sylvania, Masco, and MK Electric
med the EnOcean Alliance in April 2008 as a non-profit,
mutual benefit conoranon. The EnOcean Alliance aims to
infernationalise this technology, and is dedicated to creating
interoperability between the products of OEM partners, in
order to bring about the existence of a broad range of
ineroperable wireless monitoring and controlling products
for use in and around residential, commercial and industrial
puildings.
An easy way to comply with the journal paper formatting
requirements is to use this document as a template and
simply type your text into it.

IV. LIFI

A. Introduction

LiFi is a wireless optical networking technology that uses
light-emitting diodes (LEDs) for data transmission.

LiFi is designed to use LED light bulbs similar to those
currently in use in many energy-conscious homes and
offices. However, LiFi bulbs are outfitted with a chip that
modulates the light imperceptibly for optical data
fransmission. LiFi data is transmitted by the LED bulbs and
received by photoreceptors.

Li_Fi's early developmental models were capable of 15®-
megabits-per-second (Mbps). Some commercial Kits
enabling that speed have been released. In the lab, with
stronger LEDs and different technology, researchers have

enabled 10 gigabits-per-second (Gbps), which is faster than
802.11ad.

=D >
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B. Working

is & light emiiter

photo detector

a inpul to the LED

simple. Th

The working of Li-Fi is very

(light sensor) on the other.
transmitter is encoded in to the t (technically veferred to
as Visible Light Communication) by varying the flickering
rate at which the LEDs flicker ‘on’ and ‘off to p,a‘.m;rr-ll;?
different strings of 1s and 0s. The on off activity of the LED
transmitter which seems to be invisible (The LED intensity
i§ modulated so rapidly that human eye cannot notice, so the
light of the LED appears constant to humans), enables data
transmission in light form in accordance with the incoming
binary codes: switching ON a LED is a logical '1', switching
it OFF is a logical '0". By varying the rate at which the LEDs
flicker on and off, information can be encoded in the light to
different combinations of 1s and Os. In a typical setup, the
transmitter (LED) is connected to the data network (Internet
through the modem) and the receiver (photo detector/light
sensor) on the receiving end receives the data as light signal
and decodes the information, which is then displayed on the
device connected to the receiver. The receiver (photo
detector) registers a binary ‘1> when the transmitter (LED)
is ON and a binary ‘0’ when the transmitter (LED) is OFF.
Thus flashing the LED numerous times or using an array of
LEDs (perhaps of a few different colours) will eventually
provide data rates in the range of hundreds of Mbps.

C. Advantages of LiFi

Efficiency: Li-Fi works on visible light technology. Since
homes and offices already have LED bulbs for lighting
purposes, the same source of light can be used to transmit
data. Hence, it is very efficient in terms of costs as well as
energy. Light must be on to transmit data, so when there is
no need for light, it can be reduced to a point where it
appears off to human eye, but is actually still on and
working.

Availability: Wherever there is a light source, there can be
Internet. Light bulbs are present everywhere —in homes,
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L. Application
parricrS:
Sixth scnse technology s developed to digitalized huiman
V. SIXTH SENSE TECHNOLOGY behavior. In this system we have applicd the technology (0
form a technology enabled Lecture Theatre, The system
% Nleoinction developed 1o present a lecture in a different approach

everything is visible to students. It saves muc
. _ Examples can be shown to students using images or video
sixth Sense is a wearable gestural interface that enhances  that is more approachable. Students can ask query from the
the physical world around us with digital information and  system, and get replied instantly. The st g;;:—ﬂ of the
lets us use natural hand gestures to interact with that system is to make the lecture delivery more efficient and
information. Steve Mann is considered as the father of Sixth  smart, where the students can know what the future scope of
gense technology who made a wearable computer in 1990.  concern subjects is and how it is related to their carcer. The
He implemented the Sixth Sense technology as the neck  visual implementation of programmatic solution for a
worn projector with a camera system. He was a media lab ~ project would be very helpful to them to understand the
student at that time. Then his work was carried forward by  theoretical and practical concerns. In future the system
Pranav Mistry, an Indian research assistant in MIT Media

could be extended by adding more new components in it.
Lab. It is based on the concepts of augmented reality and
has well implemented the perceptions of it. Sixth sense
technology has integrated the real world objects with the
digital world. The fabulous 6th sense technology is a blend
of many exquisite technologies. The thing which makes it
magnificent is the marvelous integration of all those
technologies and presents it into a single portable and
economical product. It associates technologies like hand
gesture recognition, image capturing, processing, and
manipulation, etc. It superimposes the digital world on the
real world. The sixth sense technology uses different
technologies like gesture recognition, image processing, etc.
At present the commercial product isn’t launched but the
prototype is prepared.

B. Working

The sixth sense prototype is made using very common and
easily available equipments like pocket projector, a mirror,
mobile components, color markers and a camera. The
projector projects visual images on a surface. This surface
can be wall, table, book or even your hand. Thus, the entire
world is available on your screen.now. When user moves
their hands to form different movements with colored
markers on the finger tips, the camera captures these
movements. Both the projector and the camera are
connected to the mobile computing device in the user’s
pocket. Recognition is made using computer vision
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vL 10T (INTERNET OF THINGS)

A. A. Introduction
ternet of things (10T) is the inter-networking of physical
RS vehicles (also referred to as "connected devices" and
Jevices"), buildings, and other items—embedded with
ectronics, software, sensors, actuators, and network
“ma:ti\'ity that enable these objects to collect and exchange
dats. . . -
the concept  gained steam for its ability to connect the
m‘onnﬂ‘C“‘d — physical-first objects previously incapable of

ting, transmitting and receiving data unless augmented or
manipulated. Embedding sensors, control systems, and

ocessars into these objects enables horizontal communication
3cross & multi-node, open network of physical-first objects.
The term is also vaguely used to describe connected digital-
first devices such as wearable gadgets that may be classified
ss Internet of Digital while offering the same functionality as
its physical—ﬁrst counterpart developed into a smart connected
technology.

B. Working

An loT system consists of sensors/devices which “talk” to the
cloud through some kind of connectivity. Once the data gets to
the cloud, software processes it and then might decide to
perform an action, such as sending an alert or automatically
adjusting the sensors/devices without the need for the user.

But if the user input is needed or if the user simply wants to
check in on the system, a user interface allows them to do so.
Any adjustments or actions that the user makes are then sent in
the opposite direction through the system: from the user
interface, to the cloud, and back to the sensors/devices to make
some kind of change.

C. Applications
Wearables, ~ Smarthome, Smart  City,  Industrial,
intemetConnectedcar, Healthcare, Smart retail, IoT in
Agriculture
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FIG.6 Applications of internet of things

loT Architecture

FIGS. IOT Architecture

WIRELESS POWER TRANSMISSION-

VIL

A. A. Introduction

In this technology a space-based satellite is used to col}ect
huge amounts of solar power, which is then f:onverted into
microwaves, transmitting electric power wx.re_lessly to a
pinpoint target using microwaves, 10 2 _Recewmg rectenna
(antenna) on the ground, and converted into DC energy for

electrical use.

-
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B. B. Rectenna

The concept and dcv_clopmcnl of the rectenna arose in response
o the need for a device that could be attached to a high altitude
am.,;,sphcrir:, platform and albsorb and rectify microwave power
from a microwave beam pointed at the vehicle.

C. C. Working

The receiving antenna (rectenna) converts the microwaves into
DC power by taking the microwave in through the regular
receiving antenna, then passing the signal through a Rectifying
Diode, which then usually passes through a Low Pass Filter,
which then ultimately passes into a DC to DC step up / step
down “buck converter” — to scale up the power or scale down
the power for using regular household electric powered items.

Whatever signal the antenna picks up is originally in “AC”
inside the antenna, thus a “rectifying diode” is needed to obtain

useable steady voltage... rectifying the radio wave into DC
voltage.
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Fig 9. Wireless Power Transmission
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Fig 10. Flow chart of Energy Conversion System

VIII. CONCLUSION

As  What can be concluded from reviews of the
current  definition of “wireless’ and the ongoing
developments, it seems there’s quite some time for the
wireless technology to surface and compete with the
alrcady available options. The wircless future isn't
immediate and the transition will take its own pace,
taking baby steps, onc at a time.
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