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ABSTRACT

The rapid developments in recent times in Computer Science and information technology
have widened the research areas and the sophistication of electronic devices has helped in
improving the conventional methods of research. As in Wireless sensor networks, it is
nowadays one of the most researched areas in computer science and reason being it is
applicable in quite a large number of fields such as emergencies, military applications,
environmental monitoring, habitat monitoring, health monitoring, bio-hazard checks, fire
protection, unauthorized access check, unknown communication etc. The wireless sensor
network consists of interconnected wireless sensors where the nodes which are equipped
with sensors according to the requirement form a network and organize themselves so
that they can sense information and send it to the system efficiently. The sensors are of
various types such as heat sensors, moisture sensors, movement sensors etc. And these are
deployed in different data gathering applications. The biggest hindrance in data collection
is WSNs is limited energy of sensor nodes and the challenge is to use the energy
efficiently so as not to lose even one thousandth of one Joule of unit unnecessary so that
the life is prolonged as much as possible. Though the objective is to have infinite energy
and the control of devices so as to fulfil the need of data gathering systems but as the
battery of nodes is limited so objective is to increase the life time of network. And the
activity that uses most of the energy is data communication; to limit this consumption the
unnecessary communication can be useful in conserving energy of sensor nodes.

The research in this thesis tells that the previous research has reduced data communicated
in clusters i.e. within the clusters and with other clusters improving the data accuracy.
The literature review briefs that various multi hop routing protocols have been used for
data transmission between the sensor nodes and the base sink. There was a limitation that
some nodes would be depleted off with energy very soon which would end their lifetime
making the networks ineffective due to limited energy back up. So, in order to improve
upon the given limitations of energy a new and improved method has been proposed in
this research. The technique employed in the new differential evolutionary optimization
with compressive sensing to calculate the network lifetime by employing energy efficient
routing protocol. It has been observed that the consequence of mobile sink as well as
compressive sensing or detecting has been overlooked and possibly offer level wise
clustering to increase the network lifetime by using various parameters. The proposed has

been compared with existing technique and shows improvement in results.
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CHAPTER 1
INTRODUCTION

1.1  WIRELESS SENSOR NETWORKS

Wireless Sensor Networks (WSN) is plan of numerous little scale sensor centres
which have limits of recognizing, working up remote correspondence between one
another and performing computational and prepare procedures[1]. Every centre point is
linked to one or a couple sensor. These sensor centre details are small in measure and are
useful for broadcast correspondence. Sensing unit frameworks have a wide design
regarding employments as well as programs with incomprehensibly fluctuating needs as
well as qualities. The sensing systems can be utilized as a part of an unfathomable
assortment of fields like military environment, catastrophe administration, living space
observing, medicinal and social insurance, mechanical fields, home systems,
distinguishing concoction, natural, radiological, atomic, and unstable material and so
forth [1]. The topology and structure of WSN can be different from straightforward star
system to a progressed multi-hop wireless mesh network. Power requirements, restricted
equipment, diminished dependability, and a normally higher thickness and number of
disappointment hubs are few of the issues that must be considered when creating

conventions for use in sensor systems [2].

The sensor centre points can confer between themselves making use of radio
signs. A remote sensor centre is outfitted with recognizing and processing devices, radio
handsets and force segments. Every person centre items in an online sensing unit
construction (WSN) are fundamentally source constrained: they have compelled handling
speed, stockpiling utmost, and correspondence information transmission. After the sensor
centers are conveyed, they are accountable for self-organizing an appropriate framework
establishment much of the time along with multi-bounce communications having them.
When this occurs the locally available detectors start out getting data connected with
interest. Remote sensing unit products likewise interact to queries mailed originating from
a "control site™ to complete particular tips or give detecting tests. Figure 1 demonstrates a
run of the mill straightforward remote sensor system. While can be seen, a complete
remote sensor system normally comprises regarding a number basic gas stops, various

sensor hubs, and the end client. Sensor hubs are utilized to quantify physical amounts, for



example, temperature, position, dampness, weight and so on. The yield of those sensor
hubs are remotely transmitted to the base station (or entryway) for information gathering,
investigation, and logging. End clients may likewise have the capacity to get and deal
with the information from the sensor through a site from long distance on the other hand
applications in console terminal. However because of the related cost, time and
unpredictability included in execution of such systems, engineers want to have direct data
on attainability and reflectivity vital to the execution of the framework preceding the

equipment implementation [2].
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Figure 1.1: Simple WSN [2]

Wireless sensor network includes abundant sensing nodes that could intellect,
compute and ensue for the final resultants. When the sensor senses and collects the
records all around the surroundings, the computational part process the statistics, data
hereby accumulated is routed under sensing element in ADC, then endorse the converted
form of data to the objective base station through the elements that can process and
communicate and at last shape it to utilize in greater number of applications as displayed
in Figure 1.1. Apiece sensor node is typically operational small size compiled transceiver,
low cost and multipurpose sensing nodes that can sense and build the information.
Detecting hubs present in the system speak with base station and other neighboring hubs
too. The advancement of remote sensor system was persuaded by applications utilized for
furnishing, for example, checking the combat zone, observing strength of machines, and
routing the activity [5].

Wireless sensor network empathize with not merely the base station but as well as



craft gaze links. Thereby within the vast hasten of nodes it is demanding to formulate
sensor network to serve the purpose to cutback energy consumption, charge and size of
nodes for the intention of our requirements [6]. Wireless sensor networks associate
innovative standard for admittance data from the surroundings. Conformist schemes
exercise bulky size, sky-scraping rate sensors that are linked to end user straightforwardly

with chains and they must be positioned precisely in sensing field to acquire the records

[7]1.
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Figure 1.2: Structure of Sensor Node.

For example, seismic investigation for oil in the oil industries is completed by using
geophone sensors arrays that are attached to vast cables. Sensor nodes used in such type
of applications are very posh and exceedingly energy intense. Beside it, sensor nodes
should be placed in accurate locality because there are narrow figures of large scale
sensor hubs those accomplishes information from the environment. Moreover,
organizations of such sensor system frameworks are to a great degree expensive and
require helicopters to pass on and bulldozers to arrange the sensor hubs in strict
destinations. Substitute of enormous, profound and tasteful unsurprising large scale
sensor hubs by low-evaluated, light-weight and short power smaller scale sensor hubs
outcomes in enlarged incredible savvy and environmental include. Mutually, abuse of
such sensor hubs is incredibly easy. This would bank critical charge in arrangement,
organization of the sensor hubs and would ensure to be blunder tolerant since because of

thick sending

1.1.1 APPLICATIONS OF WIRELESS SENSOR NETWORK

WSN is typically spurred from prepared operation's supplies result to in
correlation with routine wired system. In WSN nodes may often be mailed in unmanned
area. Furthermore a big measure of fields of WSN application like agriculture, property

analysis, location keeping track of, health keeping track of, heavy producing keeping



track of, as well as safety measures is monitoring [10].

e Area monitoring: - Spot noticing is definitely regular using WSNs. With region
keeping track of, the WSN is routed over a location where by many sensation is going to
be observed. Military situation would be the utilization of sensors recognizes foe
dysfunction; an exclusive representation would be the geo-fencing connected with fuel or

petrol pipelines. Region keeping track of is definitely nearly all sharp part.

e Healthcare monitoring: - The particular therapeutic uses might represent a pair
of styles: wearable along with implanted. Wearable things are used on the skin of a
person and also effectively in close up vicinity in the client. The implantable beneficial
things are people who tend to be embedded within man body. There are various different
applications too e.g. system location appraisal along with precise area individuals, typical
looking at of sick affected individuals throughout doctor's features and also at homes.
Body-range programs can certainly obtain information with regards to any singular's

health and wellbeing, health and fitness, along with stamina use [11].

e Air pollution monitoring:- Wireless sensor systems possess nowadays been
disseminated in lot of metropolitan neighbourhoods (Stockholm, Manchester along with
Brisbane) to help display screen the particular collecting of hazardous gasses regarding
natives. These could exploit the particular specially appointed remote control contacts as
opposed to feeling stimulated establishments, which also make them turn into additional

easily transportable regarding examining measurements in different regions [12].

e Forest fire detection: - Something associated with Sensor Nodes may possibly be
presented in hardwoods to distinguish at whatever place the flare provides begun. The
nodes may possibly be designed with sensors so that you can calibrate temps, stickiness
in addition to gasses which can be manufactured by flare inside woods and also
vegetation. Very early recognition is essential for just a practical task associated with the
fire warriors; in consideration of Wireless Sensor Networks, the fire detachment can have
the proportions to recognize at whatever place a hearth is commenced in addition to what

it is covering.

e Landslide detection: - Landslide prognosis:- Virtually any landslide prognosis
procedure uses a radio sensor network to acknowledge the actual moderate improvements

associated with earth in addition to adjustments in a number of factors which may come



about prior to and also interior of a strong avalanche By way of the data put together it
might be imaginable to adopt in case there is avalanches much faster pc genuinely
happens [13].

e Water quality monitoring: - Water good quality consists of analyzing water
components inside dams, pathways, wetlands and seas, and also underground water saves.
The consumption of varied distant published sensors empowers the development
connected with a lot a lot more precise information connected with the water status, and
enables the continuous firm connected with paying attention to stations in aspects of

problematic admittance, without the need for handbook information recovery.

e Natural disaster prevention: -Pure disaster avoidance:-Wireless sensor
networks can properly act to keep affects connected with typical fiascos, akin to surges.
Remote nodes have proficiently ended up submitted streams the place alterations

connected with the water levels should make sure progressively [14].

e Machine health monitoring: - Product health and fitness tracking:-Wireless
sensor networks have finally ended up created for devices condition-based servicing
(CBM) as they quite simply present essential expense reserve funds and encourage brand
new usefulness. In wired frameworks, the adequately launching sensors are usually often
constrained by simply the money necessary for wiring. Beforehand isolated regions,
turning electronics, dangerous or even minimal areas, and extremely versatile resources

could certainly be come to together with distant or remote sensors.

e Data logging:- Wireless sensor networks might be part of the range of data to get
verifying associated with environmental data, this kind of is usually as fundamental
because observing of temperature in the chillers to the stage water throughout flooding
tanks throughout atomic force plants. The actual measurable data might be applied
revealing the best way frameworks have right now already been functioning. The main
priority associated with WSNs more than classic lumberjacks would be the "survive™ data
reinforce that is conceivable [15].

1.1.2 CHALLENGES IN WIRELESS SENSOR NETWORK
Routing techniques in WSNs live through various problems plus design and style
issues. In spite of growth inside area involving it, minimal juice, data transfer limitation,

insufficient running power plus minimal recollection a few limits presented by way of cpa



networks acquiring wifi sensors. Simply because of the causes, pointing business
meetings need to be extremely flexible and more mindful in relation to assets. A portion
of the difficulties confronted by directing convention are:
e Random or pre-decided hub organization.
e A period driven technique that can report the information. It can likewise be
driven by an occasion, question or cross breed.
e Trade-off between utilization of vitality and rightness of information gathered.
e Fault Tolerance power for disappointment of hub in the system.
e Routing strategy ought to be sufficiently adaptable to have the capacity to work
with substantial systems.
e Routing strategy ought to be appropriate for non stationary hubs in the system.
e The convention utilized ought to manage information conglomeration to diminish

the information that is excess.

1.1.3 ENERGY EFFICIENT ROUTING PROTOCOLS IN WSN

e HEED:- Hybrid Energy-Efficient Distributed clustering - HEED serves as a
multi-hop WSN clustering protocol which will pretty much produce a new energy-
efficient clustering direction-finding utilizing from time to time just stress involving
energy. In contrast to LEACH in your routines together with CH dedication, the HEED
does not decide on nodes while CHs arbitrarily. Just how involving chaos manufacture is
done based upon a crossbreed bunch together with a couple of parameters. One of many
factors depend on the nodes’ outstanding around electrical power, as well as the
additional parameter could possibly be the intra cluster talking expenditure. Inside of
HEED, favorite CHs get very high typical outstanding electrical power compared to MNs.
In addition, among the the main ideal aims having HEED could be to get even existing
CHs in all places within the networks [9]. In addition, no matter what happening which a
couple of nodes, inside each other's connecting range, turn into CHs along, nevertheless
the potential for of which happening is exceedingly little in HEED. Within HEED, CHs
currently have normal time intervals chosen based upon some very important factors:
extra strength along with intra-cluster connecting price tag in the choice nodes [24].

e LEACH:- Low Energy Adaptive Clustering Hierarchy- LEACH is a favourite
high efficiency adaptive clustering algorithm of which forms node groups in line with the
obtained indicate strength. Around LEACH your nodes sort local groups using one of
your nodes working for a local sink as well as cluster head. If exactly the same node

would likely stay since the cluster go through the working with the multilevel, it would



die easily due to considerable load from your taking part alerts within the cluster [2].
Consequently your revolving with the cluster go in every circular can be necessary to
spread the burden uniformly. More power dissipation is often lower by means of

aggregating the results coming from different sensor nodes with the cluster head.
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e 3. DWEHC:- Distributed Weight-based Energy-efficient Hierarchical
Clustering protocol DWEH is also a distributed clustering criterion just like HEED. An
important thing cause for DWEHC is to improve HEED because they create sensible
cluster measurements plus optimise some sort of intra-cluster topology by employing
good posture understanding some sort of nodes. The DWEHC and HEED are quite
similar and as not any presumptions about multilevel sizing and attention, considering
remaining energy as the method of selecting CH. DWEHC is implemented on nodes on

their own along as the algorithm ends right after several iterations which might be applied



in a dispersed manner.

e PEGASIS:- Power Efficient Gathering in Sensor Information System - The
primary plan inside PEGASIS is receiving from nearby nodes and then transmitting to the
next closest node, it forms a chain and every nodes becomes a head to transmit data to the
base station. This method helps in distribution of usage of energy among all sensor nodes
that the load will not be relied upon a single node or cluster head. The nodes are deployed
arbitrarily in the field and they set up themselves in form of a chain and thus the base
station calculated the chain and sends information to all nodes about the chain. This
method is going to send out the vitality heap smooth among the sensor / probe nodes
while in the multilevel [3]. We to begin with you can put nodes arbitrarily while in the
enjoy subject, and thus, the particular ith node reaches the hit-or-miss location. The
sensor nodes are formed in a way to create a chain, that can be either completed because
of the sensor / probe nodes by themselves utilizing a money grabbing algorithm starting

from a number of node.

TABLE 1: COMPARISON OF ENERGY EFFICIENT ROUTING PROTOCOLS

Protocol Compression Met Tree Mobile
heuristic Based Sink
PEGASIS Protocol Yes No No Yes
LEACH Protocol Yes No No Yes
HEED Protocol No Yes Yes No
EEPSC Protocol Yes Yes Yes Yes
EEDS Protocol No Yes Yes Yes
DWEHC
Yes Yes Yes No
Protocol

1.5 COMPRESSIVE SENSING

Compressive stinking (CS) offers a whole new viewpoint for productive data
purchase devoid of compromising data recovery. It allows the fusion heart (FC) to
reconstruct this actual physical event with a reduced amount of data, the place knowledge

of you will connected with the results is exploited. Your asymmetric properties connected



with WSNs, that typically include a sensible fusion heart (FC) with good energy along
with computational functionality and lots of SNs having confined energy hard drive along
with computing functionality, inspires the effective use of CS that trades-off the particular
of info purchase resistant to the computational complexness of info renovation by simply
using this compressibility connected with normal signals [50]. Compressive Stinking is
usually an up to date approach to characterize compressible signals together with
appreciably fewer biological materials compared to essential for selecting theorem.
Reconstruction of the initial facts can be done with high possibility through dedicated
non-linear healing algorithms by not losing details without noise sufficient reason for
exceptional precision in findings will be noisy. In the technique Compressive sensing the
Compression data gathering (CDG) [46] is the technique in which common data samples
are collected and sent as single data which helps in resolving the imbalance of load in the
network. These natural inefficiencies associated with transform coding as well as the
accessibility of sparsity or maybe compressibility with WSNs signal caused by spatio-
temporal correlations within the warning readings. Compressive smell offers a couple
further more benefits: poised destruction in the case of excessive warning numbers in
addition to minimal awareness to help packet loss. Compressive smell pertaining to
WSNs exploits just temporal (intra-signal) houses inside of various warning numbers at
the individual warning as well as doesn't manipulate spatial (inter-signal) correlations

between in the area sensors.

ALGORITHM ON COMPRESSIVE SENSING
e Each sensor arbitrarily chooses whether to deliver their examining to the node and
if that's the case, it directs their examining to the node. Observe that this is often
understood by way of a node having likelihood to deliver knowledge to the node and that
likelihood could be established by the node and modify around time.
e when the node is not fulfilled with the accuracy of the expected information fields
do.
e The node knows a projection vector as well as the related visit to utilize
e The node transmits a message next to the visit as well as waits for the projected
value to go back.
e The node upgrades the approximation of the unidentified information field as well
as knows its accuracy.

e end while



In a network with nodes, each node collects or generates data. For simplicity, we
assume that each sample is a scalar data (such as temperature or pressure), and the
collected data is a vector, namely measurements. These measurements are distributed and

can be shared over the network.

1.1.4 EVOLUTIONARY OPTIMIZATION TECHNIQUES

The evolutionary techniques are studied from the environment and are used to
incorporate similar behaviour in WSN to improve their Network lifetime, QoS and other
desired WSN properties that need the right choice of optimizer or algorithm. The possible
evolutionary techniques that are adopted are based on Bio-Mimic optimization strategies.
Some of the optimization algorithms incorporating evolutionary model and swarm
Intelligence are Particle Swarm optimization (PSO), Ant colony optimization (ACO),
Acrtificial Bee Colony Optimization (ABC) and Genetic Algorithm (GA).

e Particle Swarm optimization (PSO):-The PSO or particle swarm optimization is
an adaptive algorithm based on behaviours of bird flocking. For example a group of
sparrows are looking for food in a given area and there is one type of food the birds are
searching and none of the birds know the location of the food but they will know the
distance of the food in each round so the best method to locate food is to go after the bird
which is nearest to the food. Similarly PSO algorithm works having group of particles,
and the movements of particles are given information by their best position in search-
space and by swarm’s position which in turn decide the movement of swarm and it goes
on iteratively until a satisfactory solution is achieved. PSO is a multidimensional
optimization technique used in deployment of nodes, Localization, energy efficient
clustering and collection of data [2]. PSO optimizes the chaos simply through a
population of probable solutions. The particle's position and direction is outlined inside
solution particles through movement of the particles inside search space relying on
mathematical expressions. The movement of each particle is integrated by its local
recognized position moreover, it also focused around the most widely position inside the
search space which ends up like a stronger position discovered by another particles. An
efficient variant within the PSO algorithm is work upon the population of the candidate
solution that is considered a particle's. These particles are moving along the search-space
relying on simple formulae. The motion in the particles is controlled by their unique best
known position inside the search-space and also the entire swarm's most common

position. The standard PSO contributes a swarm of S potential solutions, taken as

10



particles, which fly simply through a D-dimensional problem space trying to discover the
entire world optimum position making the most effective fitness of the target function.
Initially, each particle i is randomly assigned a position and also as well as a velocity i=
(1, 2, ..S) where d= (1, 2, &... D), each particle monitors its personal best position pbesti

and the world best position overall swarms gbest.

e Ant Colony Optimization (ACO):- Ant Colony Optimization is principally a
routing protocol especially helpful to discover shortest distance from one node to another.
Ants are capable of routing o determine shortest path between their food sources and nest
that includes pheromone trail laid through another ants and is known as stigmergy and Ant
Colony Optimization routing [23]. ACO is simply a swarm intelligence based optimization
technique whose main objective is often to determine the shortest path between the main
source node and the base station for maximizing the network lifetime.

An asynchronous agents or ants are combined to establish a partial solution while moving
the amount of how many states of within the problem. While travelling through different
states they follow some decision policy depending upon two parameters i.e. trail and
attractiveness. Each ant while travelling incrementally generates a simple solution for any
problem. When final options generated, the trail information together with the constituents
is altered within the ants by evaluating the clear answer that'll influence the specific
situation solving mechanism of future ants. Inside the ACO algorithm you will observe two
more mechanisms i.e. trail evaporation and daemon actions. Trail evaporation should be
utilized to scale back trail value regarding time. Since you may know in WSN the energy is
simply a major concern. So ANT technique should be employed to present you minimum

cost path for energy.

e 3. Artificial Bee Colony Optimization (ABC):-Within the ABC model, the
colony involves three groups of bees: employed bees, onlookers and scouts [25]. It is
actually assumed that you have an individual artificial employed bee for almost any food
source. Employed bees go using meal source and revisit hive and dance within this area.
The employed bee whose food source is abandoned becomes a scout and starts to
discover a new food source. Onlookers watch the dances of employed bees and select
food sources driven by dances. Artificial Bee Colony (ABC) is really one of recently
defined algorithms that have been motivated through the intelligent behavior of honey
bees. ABC equally a 1 optimization tool produced by using a| population based search

procedure through which individuals are foods positions are modified through the

11



artificial bees put together with bee's aim with all the current places of food sources with
good nectar amount last of all the majority of the one with the best nectar.

1) Repeat the subsequent items

e Each employed bee goes to some food source in their memory and determines a
neighbor source, then evaluates its nectar amount and dances inside the hive.

e Each onlooker watches the dance of employed bees and considered one of their
sources in accordance with the dances, and after that it visits that source. After
choosing a neighbor around that, she evaluates its nectar amount.

e Abandoned food sources are determined and they are replaced with the new food
sources discovered by scouts.

e The most beneficial food source found up to now is registered.

2) UNTIL (requirements are met)

e Genetic Algorithm (GA):- This algorithm is based on abstract of Darwin’s
evolution of biological systems. Genetic Algorithm is categorized as a global search
methodology. In order to reach and obtain a possible global optimum solution, Genetic
Algorithm uses the random search in the decision space through selection, crossover and
mutation operations. Another operator of Genetic Algorithm is elitism. Its job is to store
the Dbest or elite chromosome for the next generation. Genetic Algorithms are
implemented and presented using simulations and these are transformed into an
optimization problem. The following are the two advantages of GA over traditional
algorithms:

1. Capability of handling complex problems and parallelism.

2. GA can deal with all sorts of objective functions whether they are stationary or
transient, Linear or Nonlinear, Continuous or Discontinuous. Multiple genes can be
suitable for parallel implementation.GA can be incorporated in WSN clustering,

deployment, routing and aggregation.

e Differential Evolution (DE):- This evolutionary technique works on Group. It is
the best genetic type of algorithm for solving the real- valued test function suite. It also
known as population based search strategy. Differential evolution has fast speed & gives
global solutions. It is use to find the shortest path. The advantage of DE is its simple
structure, ease of use, speed and robustness. DE uses mutation as a search mechanism and

selection to direct the search toward the prospective regions in the feasible region.
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Differential evolution is a evolutionary algorithm that's generally used in fixing several
problems. It includes different phases, i.e., initialization of population vector, mutation,
crossover and selection. DE starts with arbitrarily created actual appreciated population
vectors of some predefined population (P) measurement. The vectors may also be called
genomes or chromosomes and every person vector provides a total treatment for the
multidimensional optimization problem. The aspect N of all vectors is equal. Every
individual vector is considered by way of a conditioning purpose to determine the grade
of the clear answer to the problem. When the populace vectors are secured, the algorithm
iterates as much as H (say) technology with the mutation, crossover and choice function
to improve the grade of the populace vectors. Thus, the populace vectors are probably be
transformed around various generations. Ultimately, with respect to the exercise purpose,

the very best vector is picked as the ultimate alternative vector.

A

Select

v

Mutate Recombine

A\ 4

\ 4

Initialize

Figure 1.4: Algorithm Procedure
Algorithm Steps
The parameter vectors have the form:

x;G = [x1,6, %206, .%pic| = 1,2 ..., N where G is the generation number.

Stepl. Initialization:
1. Define upper and lower bounds for each parameter:

L L
Xj = X1 S X

2. Randomly select the initial parameter values uniformly on the intervals [x}, x}

Step2. Mutation:

1. Each of the N parameter vectors undergoes mutation, recombination and selection.

2. Mutation broad the search space.

3. For a known parameter vector x;; arbitrarily choose three vectorsx;; ¢, xr2, G, as well
as xr3, G, for example which indices i,r1,r2 and r3 are different.

4. Include the weighted variation of two of the vectors to the third v;,G +1 =

x1,+1G6 + (x,2,G — x,2,G)
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5. The mutation factor F is a constant from [0, 2].

6. v;G + 1 Is called the donor vector.

Step 3: Recombination:

1. Recombination incorporates achievable solutions from the previous generation.

2. The trial vector u;G + 1 is constructed from the elements of the target vector, x;; as
well as the elements of the donor vector, v;G + 1

3. Elements of the donor vector enter the trial vector with probability CR.

u;G + 1if Randj; < CR orjl,qnq

wiG +1= {xﬁG + 1if Randj; # CR orjl,4nq
i=12. . N;j1,2, . D

Rand;;~U[0,1]1,4nqis a random integer from [1,2,...,D]

1rqnaensures thatu;G + 1 # x;G
Step 4: Selection
1. The target vector x;G is compared with the trial vector v;G + 1 and the one with the
lowest function value is admitted to the next generation
w6+ 1if f(u;;G+1) <xG

ule +1= [ = 1,2, ...... N
x;G + lotherwise

2. Mutation, recombination and selection continue until some stopping criterion is

reached.
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CHAPTER 2
REVIEW OF LITERATURE

e J.P. Sharma and Navpreet Kaur “Mobile Sink and Ant Colony Optimization
based Energy Efficient Routing Algorithm”: This paper proposes energy efficienct
routing algorithm based on Ant colony optimization. It shows improvement in routing
algorithm in case of energy efficiency and further improvement has shown with the
introduction of technique of compressive sensing. In compressive sensing it is made sure
that the sent data is unique and not being repeated. And to test the proposed method the
extensiveness of the number of deployed nodes is taken into account.

e ZhehuangHuangl,2 andYidongChen2,3 “An Improved Differential Evolution
Algorithm Based on Adaptive Parameter” The differential evolution optimizes a
solution by reiterating the steps to find the best possible solution and it can be
implemented easily and quickly. Performance in D.E is dependent on the parameters, also
there is no proposed theory in which parameters are possible to be controlled and in this
proposal the technique of adjusting adaptive parameters is shown which are capable to
control and manipulate the parameters depending on the level of evolution. It has been
shown that the improved algorithm produces more speed of convergence has higher
ability of powerful global exploration.

e Sankha Subhra Mullickl, Swagatam Dasl and P. N. Suganthan2 “Recent
Advances in Differential Evolution — There have been improvements in differential
evolution in recent years and it has been proved as one the best evolutionary optimizing
technique. Taking into consideration the strides D.E has taken towards improvements,
critical analysis of the recent reviews that have appeared and underlining a number of
points which can be beneficial in upcoming areas of research. The summary of
differential optimizing and its improvements has been briefed in this paper, the
explanation of the technique of DE and its related algorithms along with proposed
techniques of parameter adaption, the adaption of differential evolution and single

objective optimizers on differential optimization and moreover adoption for restricted,
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scalable, multiple targets, hybrid differential used with other techniques are researched in
this paper.

e G. Nivetha “Energy Optimization Routing Techniques In Wireless Sensor
Networks”: The objective in constructing wireless sensor network is enhancing the
efficient use of energy by sensor nodes in order to increase the lifetime of the network.
There are numerous routing techniques devised for sending data and managing the
network and the primary focus while developing the techniques or protocols is energy
efficiency. The protocols may vary due to the way the network is build, these protocols
are categorized into flat technique, hierarchy based and routing on location. The
technique of clustering came into consideration in wireless sensor networks with the
advantage of expandability of the network and efficiency in using energy which results in
prolonging the network lifetime. The clustering is done by managing the sensor nodes
into different which are called clusters and in these clusters there are cluster heads chosen
which are responsible for sending and receiving data, the cluster heads collect data from
the member nodes of the same cluster and transfer data collectively to the sink which
further transfers to the base station. Thus, this paper has reviewed a number of algorithm

based on clusters.

¢ Muhammad Khan2, Mian Ahmad Janl, “A Survey of Cluster-based
Hierarchical Routing Protocols” Routing protocols based on clustering have been
reviewed and briefed upon in this paper. Clustering is done by grouping sensor nodes and
appointing a cluster head for each group, so the cluster heads communicate with each
other and send data to the base station where data is evaluated and analyzed. The
selection of cluster head is done in different ways depending upon the applied protocol,
either the cluster head is chosen before hand or based on energy or by the BS. This paper
compares different protocols based on clusters and lights upon the features which

describe the method of transmission and cluster head appointment.

e V.Malathi Member IEEE; A.raja “An LMS Based Data Reduction
Technique for Energy Conservation in Wireless Sensor Network” The wireless sensor
networks have attracted the attention of researchers and WSN has reached to every field
in existence be it health, forestry, industry, army or security. A big drawback in this
network has been the limited energy source of the deployed sensor nodes because the

nodes which run on a small battery run out of limited supply and stop functioning which
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results in network collapse. So the main target in WSN research has been the usage of
battery power in an efficient way so that we can gather as much data as possible in given
power supply rather than wasting in redundant communication and that is why the
development of protocols came into existence. Most of the energy is consumed the
transceiver of the nodes which is responsible for transmitting and receiving the data. If
the data is reduced there will be reduction in energy used so the objective is to reduce the
redundant data, this is done by sending unique data from different locations rather than
sending all data from nearby locations. This paper discusses a filtering technique based on
Lease Mean Square (LMS) algorithm in which we do not need to know the organization
in advance which give the nodes independence with using any predefined parameters.
The technique takes note of the failed nodes and data lost in transmission and adequate

methods are employed to reduced error.

e Tomasz Imielinski and Samir Goel “Prediction-based Monitoring in Sensor
Networks: Taking Lessons from MPEG” This paper briefs about problem of data
captured in big scale wireless sensor networks. A sensor node’s life is based on the
battery attached to it and the battery dies after some time, the ultimate objective is to
achieve unlimited power supply and in that race we want to use energy efficiently so that
a maximum limit of data transmission can be reached before the power goes off. This
paper has proposed a new technique which is known as energy efficient monitoring based
on prediction. It shows that the technique can be graphically viewed like that in a movie
and graphical technique with formats of MPEG are employed. The results describe that
due to this proposed technique there is five times reduction of energy usage prolonging

the lifetime of nodes and also that of networks.

e Chee-Onn Chow, Hiroshi Ishii, Soroush Naeimi “Directional Multi-hop
Clustering Routing protocol for Wireless Sensor Networks” The research community
has gotten interested into wireless sensors and its protocols since few years which
alleviated the subject research among students also. The paper refers to technique called
Directional Multi hop clustering routing, and in this protocol the WSN selects minimum
stops in one direction on the most stable directional graph for data sending. A device
which is an antenna Angle of arrival is used in locating route, this method is applicable in
a large scale WSN due to the reason that energy usage is reduced by limiting the

involvement of number of nodes in transmitting of data to sink and then to base station.
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By selecting the node with maximum energy which is closest to the base station to
transmit the data collected helps in reducing the need of clustering again. The technique
has been proved with graphical representation by simulating and exceeding the

performance of the protocols considered in the base paper.

e Shanthi Bala and S. Das “A Cluster-based Routing Algorithm for WSN
based on Residual Energy of the Nodes” There has been enormous developments in
Wireless networking field and the WSNs has attracted quite an attention of the
researchers. The wireless devices are efficient but the drawback of limited energy source
is still a bottleneck in the development of this field. Although the sensors are small
devices but they can consume large sums of money as they are deployed and when they
die need to be replaced with new nodes, hence the main component being the battery due
to which the node claims it usability dies and finishes the work of a node. As the
clustering methods are efficient in large scale wireless sensor networks, hence research on
these methods has been extensive. An algorithm based on clustering has been proposed in
this paper which helps in extending the life of the network by appointing cluster heads
based on the remaining energy and upon the distance between CHs and the members of

the same cluster.

e Richa Sharma and Rubina Sharma “Evaluating the Shortcomings of Energy
Efficient Protocols for Wireless Sensor Networks” WSNs are a setup of interconnected
sensor nodes deployed to sense some data and send to the computer so as to analyze or
inform. The sensor nodes are formed of radio transmitter and receiver known as
transceiver, a battery, memory and sensor which sense data for example a humidity
sensor, temperature sensor, smoke sensor etc. The energy efficient routing protocols are
employed to increase network lifetime by increasing the life of sensor nodes so they keep
on transmitting and receiving data in an efficient way. This paper gives brief review on
various protocols such as LEACH, TBC, HEED, PEDAP, PEGASIS etc. This review
shows that most of algorithms has ignored the concept of reactivity so work for future has

been identified to fulfil these gaps.

e Mohamedl,2, Ali Wagdy “A New Modified Binary Differential Evolution
Algorithm and its Applications” A technique named novel discrete D.E. (NBDE) is
proposed in this paper to find solution of combined problem that need optimizing with

use of binary variables. A mutation method which is a binary mutation is briefed that is
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adapted from the differential mutation step and in this the scaling factor (f) is one. The 3
arbirarily selected variables that use binary code are combined with 8 seperate
combinations. The search space is used discreetly by NBDE. The paper proposes the
increase in efficiency by showing that NBDE exceeds in the performance with help of
equation and comparing on basis on one max and knapsack problems regarding end

solution and its reliability and search.

e Dr. M. T. Kolte, P. C. Nahar “An Introduction to Compressive Sensing and
its Applications” Since few years the technique of compressing which is known as
compressive sensing is used to collect data. This paper gives a brief review of compressed
sensing, its use in different fields. The speed at which first transmission of being
connected sent is less than even that of Shannon nyquist and this leads to giving improved

results.

e Prof. B.G.Hogade**,Prof.Hemangi Satam, S.Watkar “Review Paper on
Energy Efficient Protocol in Wireless Sensor Network” WSN is a network that
consists of large number of tiny devices which are made of radio transceivers, battery and
a sensing sensor. The purpose of using these wireless sensors to monitor an area or collect
data from where there is restriction or delicate condition so these tiny devices sense data
and send to a computer is order to assess the situation. The life of the node is dependent
on the battery and hence life of network depends on the life of all the nodes. To increase
the lifetime of the network we need to save the battery and in order to do that we need to
reduce unnecessary information that might be redundant or needless. As lifetime of
network depends on life of nodes so we need the working of nodes such that all nodes
achieve maximum time till death. This paper discusses various protocols of WSN and

comparison of lifetime of networks according to protocols.

e By Dr. P. Sumathi, Dr. R. Roseline “Energy Efficient Routing Protocols and
Algorithms for Wireless Sensor Networks” Nowadays to monitor something wireless
sensor networks are used, Various sensors are used to sense in different environments
such as moisture sensor used in agriculture fields to analyze requirement of water, heat
sensor in forests to send alarm in case of fire, movement detection in military area, animal
monitoring in forests and many more applications. The sensors deployed in such fields
are wireless and send information wirelessly to the base station. Various routing
algorithms are used to send data and route through which it should be sent without losing

any data. The limited power supply is the main problem which is used in communication
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among nodes. This paper reviews various protocols with respect to the usage of energy as

a priority.

e J. M. Kavar, Dr. K. Wandra: “Survey paper on Underwater Wireless Sensor
Network” The paper tells about the wireless sensor network used under the water, the
review of use of sensors in case of water and the structuring of the networks in water are
discussed. The problems faced under water and the other problems that cannot be
resolved are discussed. As we know more than 70 percent of earth is covered with water
so setting up underwater technology can lead us to enormous amounts of data which we
can get from under the earth in water. The applications of underwater sensor networks are
monitoring water pollution, detection of submarines, prevention of any mis-happening,

taking samples from oceans etc.

e M. Panda “Security in Wireless Sensor Networks using Cryptographic
Techniques” A WSN is a network of independent wireless sensor nodes which are
connected to one or more computers wirelessly. The more expansion we see in wireless
networks the more they are prone to hacking so proper security measure need to be taken
into account. Encoding and decoding must be used but due to restriction in supply of
energy it is difficult to used extra devices that would be dependent on supply of sensors
hence it is easier to crack the network and get information. It is known that Symmetric
encoding and decoding is not successful when the expansion in network is done therefore
the method of public key are used mostly. The two main algorithms i.e. RSA and ECC
are compared for cryptography in this paper and the results show that ECC is more
successful than RSA.

e Navdeep Kaur, Sheenaml “Improvement of Energy Efficiency of
Compressive Sensing in Wireless Sensor Networks” To increase the lifetime of a
network is the target of all the protocols and algorithms. The paper discusses the routing
protocols to increase energy efficiency. There are multiple techniques that can help
setting up a route from sensor node and a system through LAN which can provide
security at both ends along with integration and non repudiation. WSNs are used in
different applications such as in online payment, communicating through wireless
devices, using smart cards, attendance system etc. The objective of this paper to review
different WSN fields and their developments along and their result as to how much

efficient they are.
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e Ali Imanil and Elham Gholami “A New Cluster-Based Routing Protocol for
Balancing Energy Consumption by Considering the Parameters for Wireless Sensor
Networks” The main objective nowadays in wireless sensor networks is to reduce
energy usage by dividing load on all the nodes and this is done through clustering
protocols. It has been seen that distance between difference in energies of sensors has
been ignored in all these protocols. So in the paper the size of cluters is compared with
energy used by cluster heads by applying the given protocols, and the end result show that
the clusters which are less in size should be far from base station to make cluster heads
efficient. Based on this technique the total energy used gets low and the load on all the
nodes are given equally and also the performance of the WSN will be more in case of
energy usage. The purpose is to describe the protocol LEEVC to distribute energy equally

by clustering protocols.

e R. Vidhyapriyal and P. Vanathi “Energy Efficient Data Compression in
Wireless Sensor Networks” For the purpose of using signal the data should be gathered
at flock of sensors and should be shared by all the sensors. This sharing of data between
the nodes do not comply with principles of WSN. The purpose of this paper is to
construct lossless data compression algorithms along with usage of technique of shortest
path to lessen the size of data and maintain the speed and efficiency of the network. To
make sure the proposed work is accurate different sets of data from actual field is taken
proven that this method can help in reduction of usage of energy better than other

compressive schemes based on simulations.

e W. Tarng, Hao-Wei Lin, and Kuo-Liang Ou “A Cluster Allocation and
Routing Algorithm Based On Node Density for Extending The Lifetime of Wireless
Sensor Networks”

The power back up of the nodes is finite and that is the reason this topic is open to
research to increase the back up as much as possible or make it regenerating or we can
say make it infinite. The review describes LEACH protocols and the method of selecting
cluster heads in each round which uses energy to select cluster head every time and the
protocol is helpless to sustain the defined stable route for data transfer. The proposed
theory in the algorithm is based on clustering in LEACH and the purpose is to construct
cluster with maximum sensor nodes so as to divide load evenly among the nodes. As the
cluster heads keep on transmitting data to other cluster head, in the end the cluster heads

that are closer to base station use more energy and die faster than other nodes as they
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have to transmit large chunks of data. So in this paper the theory has been proposed to
increase the number of nodes near the base station and after experimentation the results
tell that this algorithm which is based on the density of nodes is capable of increasing the

network lifetime.

e Jamal N. Al-Karaki Ahmed E. Kamal “Routing Techniques in Wireless
Sensor Networks: WSNs is composed of tiny devices with sensing capability and
receiving and transmitting information wirelessly. There exist a number of routing
protocols which are capable of managing energy supply and can distribute data load. The
protocols that are different in structure of network have gotten more attention than others,
The paper gives a review of routing techniques called state of art. First of all the design of
protocol in considered and then review of various protocols. The classification of
protocols is done into flat, hierarchy based and location. And these protocols are then
categorized into multiple paths, queried protocols, protocols based on negotiation, quality
of service and logical. The paper discusses the amount of energy used in communication,
and the discussion of benefits and the efficiency and its problems is done in all protocols

and a viable conclusion is given for upcoming future.

e S. Bandyopadhyay and E. J. Coyle “An Energy Efficient Hierarchical
Clustering Algorithm for Wireless Sensor Networks” Wireless sensor networks is
composed of sensor nodes with limited power supply, these nodes are capable of sensing
data in different fields such as in forests, agricultural fields, sand dunes etc. The sensed
data is gathered and routed and sent to a base station which analyzes and processes the
data to prepare conclusion of the given area. To prolong the life of the nodes and the
network the communication should be done such that there is no extra or unnecessary
information. The nodes are grouped in clusters and there is a cluster head selected to
forward the data collected from all the nodes in the cluster, the cluster heads transfer data
to each other through a short path and this data is sent to base station or analysis centre.
This paper proposes a distributed and a arbitrary cluster based protocol to structure the
nodes in the network in form of clusters. The algorithm is expanded to make a tree of
cluster heads and it has been noted that the remaining energy increases with increase in
number of child trees. The supposed probable results help in getting solution for the
variables in algorithm that helps in reducing the utilized energy in wireless sensor

network.
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e O. Younis et al. [7] presented a new protocol, HEED (Hybrid Energy-Efficient
Distributed clustering), which regularly every so often pick bunch heads in view of a half
breed of the hub remaining vitality alongside the second parameter, similar to hub vicinity
to its neighbors furthermore hub degree. It has demonstrated that making use of the
appropriate bounds on node denseness along with intra-cluster transmitting stages, HEED
might asymptotically practically certainly guaranteed connections of clustered networks.
Simulation shows that the planned strategy had been effective in widening the actual

network life span along with supporting scalable data aggregation.

e Weifa liang et al. Presents the paper “Online data gathering for maximizing
network lifetime in sensor networks” consider a web based information gathering issue in
sensor systems. It truly is expected that there's a line of information social occasion issues
turning up 1 by one. The gadget builds a directing tree for giving a response to every last
turning up inquiry. Inside the tree the genuine volume of the information went on by
every last focal hub depends about the measure of information detected from the hub
furthermore size of information got from its youngsters. The point would be to expand the
system life-time without the comprehension of long haul question entries notwithstanding
creation costs or even we can advise the point would be to raise the measure of
information get-together issues reacted till the most punctual hub passes on. Paper gives a
non specific cost model of vitality utilization for information gathering issues if steering
tree is really utilized as a part of the real issue assessment. Its demonstrated that web
information gathering concern is NP-finished in the occasion the length of the message
went on by every last hand-off hub can shift, so heuristic calculations for any test are
generally anticipated. The results check, among the rundown of proposed calculations,
one convention of which checks the remaining vitality furthermore the span of
information at each sensor hub significantly outflanks the others. The results showed that
convention MNL completes much superior to alternate calculations proposed, for
example, MDST, MMRE, SPT, notwithstanding BT.

e F. Nawaz et al prescribedWireless Sensor prescribed a Wireless Sensor Network
(WSN) information accumulation and steering convention that is to a great extent perfect
to have the capacity to sensor systems which are conveyed generally. This suggested
procedure packaged an angle organized heading discovering structure with progressive
structure of the LEACH convention. Test system results demonstrated that the specific
prescribed convention helped the remote sensor system viability in two ways. To start

with, the information conglomeration amazing diminished 75% subtle elements load on
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the framework and second, vitality educated grouping and cost educated multi-jump
correspondence expanded the specific length of system when contrasted with LEACH
alongside EEPSC steering conventions.

e B. S. Mathapati et al. designed a new power efficient routing protocol known as
An Energy Efficient Reliable Routing Protocol for Wireless Sensor Networks (WSN) that
often be group based i.e cluster based. Data aggregation seemed to be primarily utilized to
collect and also aggregate info in a power efficient manner so that duration of network
seemed to be enhanced. Data aggregation methodologies created for wipe out
unnecessary or redundant info communication. Power usage seemed to be a significant
facet that need considering in data aggregation that would have been a restricted useful
resource and also they were irreplaceable. Besides power usage, reliability was also main
concern in data aggregation. Originally most of us built clusters and also a advisor node
i.e coordinator node (CN) seemed to be chosen near the cluster so as to study the nodes
within the cluster. The particular CN choose a cluster head (CH) in each cluster relying
on the vitality as well as distance to CN. The packets send using the sensor nodes are
usually aggregated at the CH and also transmitted to CN. The CN computed the loss ratio
and also in comparison the idea by way of a threshold value on reduction ratio. Based this
benefit, this sent out node calculation seemed to be incremented as well as decremented
as well as cluster size seemed to be adaptively changed, guaranteeing reliability and also
balanced energy consumption.

e J.Peng et al. Energy saving and energy consumption is one of the most crucial
concerns associated with wireless sensor network (WSN). Since energy mainly dissipates
when data is broadcasting, it has become the most important concern associated with
WSN recently. Normally, data accuracy and reliability is the one other main factor of data
transmission. In order to boost these types of elements, your respectable routing method
is proposed in this paper. The proposed algorithm criteria is originated from LEACH, and
performance plus latency is regarded as researching parameters. The actual overlap
associated with recognizes areas are talked about as well as a nodes-adaptive program is

created to reduce the quantity of data with LEACH protocol.

e T. Alkhdour et al. planned an ILP model with various purpose cost capacity. The
genuine arranged ILP style demonstrated the whole procedure of Energy-Efficient
Distributed Schedule-Based (EEDS) convention. In particular, the circumstance was

defined as Integer Linear Method (ILP) style strategies a joint planning and the steering
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was made to advanced framework life-time and also to diminish delay. The genuine ILP

model was explained and in addition affirmed for a few framework modifications.

e M. Schiezaro et al. aimed at investigating, utilizing, plus examining an part
assortment procedure when using the Synthetic Bee Community or Artificial Bee Colony
procedure for classification of info sets. The actual consequences proved minimal amount
of attributes may realized classification correctness better than that utilizing the total
number of features. For many info packages, the accuracy obtained a great deal superior
even though the volume of decided on attributes obtained considerably reduced. The
proposed procedure available superior outcomes for several tried info packages when

compared with additional algorithms.

e B. Gedik et al. created ASAP, that was a flexible choosing approach of vitality
effective gathering information intermittently in sensor systems. The main thought
driving ASAP had been to prepare on a powerfully advanced part of the hubs when
samplers such that the sensor parts of the sampler hubs were particularly aggregated,
despite the fact that the estimations of non sampler hubs were anticipated by method for

the utilization of probabilistic sorts which were territorially and built occasionally.
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CHAPTER 3
PRESENT WORK

3.1 Gaps in Literature
By reviewing it is observed that previously researchers have not considered many
issues which might be responsible in further improvement of Wireless Sensor Networks.
e Optimistic routing:- As we already know, a number of trees are required between
the source and for tree based routing but optimum tree building is NP- Hard Problem.
Hence there is no algorithm which can locate optimum trees.
e Compressive Sensing:- Compressive sensing has not been used in most of the
research done.
e Mobile sink:- The mobile sink has also been ignored in most of the research and in

the already given energy efficient protocols

3.2 Problem Definition

Wireless sensor networks are generally involved in several info meeting
applications. The primary bottleneck inside wi-fi info meeting devices would be the finite
electrical power connected with alarm nodes. By way of reducing the particular on side
electrical power, living connected with wi-fi alarm multilevel can be extended.
Information communicating being the particular dominating electrical power eating
activity connected with wi-fi alarm multilevel, info lowering can work far better inside
reducing the particular nodal energy. Spatial along with temporary relationship among the
alarm stats are exploited to reduce the data communications. Information comparable
group configuration is actually an affordable way to take advantage of spatial relationship
among the bordering sensors. By way of transmitting just a subset of web data along with
appraisal the remaining using this subset would be the fashionable method of using
temporary correlation. Throughout Distributed Similarity centred Clustering along with
Condensed sending regarding wi-fi alarm sites, we create info comparable clusters
together with marginal communicating overhead. Your intra-cluster communicating is
actually reduced utilizing versatile normalized least indicate pieces centred two forecast
framework. Your group head decreases the inter-cluster info payload having a lossless

compressive forwarding technique. Your proposed deliver the results defines significant
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info decline in the intra-cluster and the inter-cluster communications, together with the
best info accuracy connected with compiled data.

The reviews show the interconnection of nodes, base sink and multihop data
transmission by using routing protocols. The lifetime of nodes is less due to the limitation
of given energy back up and is not successful as a result of in the beginning passing of
many nodes. In an effort to conquer a limitations of the sooner deliver the results the
latest superior technique is planned within this exploration work. Your planned procedure
has the capacity to conquer the constraints of the previous energy efficient networks by
using the compressive stinking as well as evolutionary marketing centered tree
construction. A variety of metrics will double to measure the development with the
planned procedure above present energy efficient protocols.

2.3 The Facilities Required for Proposed Work

Minimum configuration required for a system:

2.3.3 Books, Journals & other Facilities:
e Referred journals and publications.
e Internet facility to excess the journals from IEEE, ACM, Science Direct etc.

e Various books from library.

3.3 OBJECTIVES OF THE STUDY

e To propose compressive sensing and evolutionary optimization based energy
efficient protocol for wireless sensor networks.

e To evaluate the effectiveness of the proposed protocol for mobile sink based
environment.

e To evaluate the effect of network range and nodes scalability on the proposed
and existing energy efficient protocols.

o The comparison will also be drawn among the existing energy efficient

protocols and proposed, based on the following parameters:-
A. Throughput
B. Lifetime of WSN
C. Remaining energy
D. Stable period
E. Packets sent to cluster heads

F. Packets sent to base station
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3.4 REASEARCH METHODOLOGY

The entire work will be done under MATLAB, for implementing all above
objectives. The proposed algo is made of seven steps, these are described below:-
Stepl: The first step is to initialize network, by initializing various constants and
variables in network. Such as diameters of sensor network, distance between WSN and
the BS, number of sensor nodes, probability for a node to become CH, battery power of
each node, energy used by transmitter of every node, energy used by receiver,
amplification energy etc.

Step 2: Cluster head is to be selected according to following equation:

Tarl = —£optFave®) For all nodes if E ;(r)>0 (1)

1- : d( L )
popt<rm0 Popt

Where, r is the current round in network lifetime, E ;(r) is the current energy of each

node.
E,vgAverage of energy remaining to be evaluated using egn.(2).

YEi()
Eavg = :lr

for every node i 2

n is total number of nodes.

Step 4: Associate non CHs nodes to their nearest CHs.

Step 5: Apply technique compressive sensing on the cluster heads to compress data.
Step 6: Using evolutionary optimization to determine shortest path between the CHs and
sink node.

Step 7: Evaluate the energy dissipated using eqn. 3 and 4.

Erx(,d) = 1E gec +legd? ,  d<dy (3)
Erx(1,d) = 1Egjec + legpd® ,  d> do 4)

Step 8: Update remaining energy of each node (i) and move to step 2 again.
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The methodology of the research is easy to understand using a flow chat.

Therefore a proper flow chart of our research methodology is provided

»
>

Initilize

Few nodes become Cluster
Heads

v

Associate CHs with non
cluster Members

v

Applying Compressive Sensing
& using evolutionary
Optimization

A 4

Evaluate the energy
dissipated

A 4

[ Update ]

»
>
A

End

Figure 1.5: Flowchart of Proposed Model
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CHAPTER 4
RESULTS AND DISCUSSIONS

The proposed algorithm will be considered from the efficiency in the Differential
evolutional protocol applying different parameters including First node dead time i.e.
Stable period , Half node dead time, Last node dead time i.e. Network lifetime, Packets
sent to base station (throughput) , Residual energy i.e. average remaining energy. The
subsequent data demonstrates the comparison regarding response to diverse parameters.
The result demonstrates the proposed solution provides improvement over active
approaches. After the results, we compared the proposed solution against the current

procedures.

4.1 EXPERIMENTAL SET-UP

In an effort to implement the particular recommended protocol, design and
implementation has been done. Table 6.1 has proven a range of constants and also
variables required to emulate this work. Most of these parameters are conventional
attitudes used as benchmark for WSNs.

Table 6.1: Experimental Setup

Parameter Value
Area(x,y) 100,100
Base station(x,y) 50,150
Node s(n) 100-500
Probability(p) 0.1
Initial Energy(Eo) 0.5J
Transmiter_energy 50nJ/bit
Receiver_energy 50nJ/bit
Free space(amplifier) 10nj/bit/m2
Multipath(amplifier) 0.0013pJ/bit/m4
Maximum lifetime 130
Packet size 4000 bits
Control Packet 200 kb
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4.2 COMPARISION WITH EXISTING TECHNIQUES

On applying recommended compressive sensing based differential evolutional

routing protocol and recommended differential evolutional for mobile sink, the below
success shall be achieved.
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Figure 4.1 Alive Nodes
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Figure 4.2 Alive Nodes
Figure 4.1 is demonstrating alive nodes at No of nodes 100, energy 0.01 and sink
50,150 for proposed compressive sensing based differential optimization technique. Y-
axis represents alive group of nodes and X-axis represents the number of rounds. Figure
4.2 is demonstrating alive nodes at No of nodes 100, energy 0.01 and sink 150,150 for

proposed compressive sensing based differential optimization technique.
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Average remaining energy
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Figure 4.4 Remaining Energy
Figure 4.3 is demonstrating the average remaining energy in proposed
compressive sensing based differential evolution at no of nodes 100, energy 0.01 and
mobile sink 50,150. X-axis is symbolizing the number of rounds and also Y-axis is
symbolizing the energy in joules. Figure 4.4 is demonstrating the average remaining
energy in proposed compressive sensing based differential evolution at no of nodes 100,
energy 0.01 and mobile sink 150,150.
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PACKETS TO BS
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Figure 4.5 Packet sent To BS
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Figure 4.6 Packet sent To BS
Figure 4.5 is showing total number of packet sent to base station at no of nodes

100, energy 0.0.1 and mobile sink 50,150 in proposed compressive sensing based
differential evolution. Y-axis is representing number of packets. X-axis is representing
the number of rounds. Figure 4.6 is showing total number of packet sent to base station at
no of nodes 100, energy 0.0.1 and mobile sink 150,150 in proposed compressive sensing

based differential evolution.
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Figure 4.7 Packet sent To CH
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Figure 4.8 Packet sent To CH

Figure 4.7 is showing total number of packet sent to cluster head at no of nodes
100, energy 0.0.1 and mobile sink 50,150 in proposed compressive sensing based
differential evolution. Y-axis is representing number of packets. X-axis is representing
the number of rounds Figure 4.8 is showing total number of packet sent to cluster head at
no of nodes 100, energy 0.0.1 and mobile sink 150,150 in proposed compressive sensing

based differential evolution.

34



Alive nodes
100 T T

Y === Compressive sensing
90r .\‘\ = ==Proposed 1
80 8
70F —
i}
z
® BO0F W .
: W
-
S 80f i\ 5
b 1
; 40 T d
= 1
L 1Y ]
30 0
i1
20r I &
[
10 .
D Il 1 1 1 1 .\\-!! | 1
0 50 100 150 200 250 300 30 400 450
No. of Rounds (1)
Figure 4.9 Alive Nodes
Alive nodes
200 T T L™ l\ T T T T
s “ 7 7
\ === Compressive sensing
a0} 0 g
‘\‘ '\\ == =Proposed
L i S i
160 \ \
T
140 | O | _
2 Lt
5 10} 1 A .
o |
2 S
2 100 \‘ \ R
. 1
. 80t | |
= X3
L iy
B0+ 1y i
£
L ) g
40 \ \‘
Yy
20r \\ \ .
L3R
0 I I e ]

0 50 100 180 200 250 300 350 400 450
Mo. of Rounds (1)

Figure 4.10 Alive Nodes
Figure 4.9 is demonstrating alive nodes at No of nodes 100, energy 0.01 and sink
100,100 for proposed compressive sensing based differential optimization technique. Y-
axis represents alive group of nodes and X-axis represents the number of rounds. Figure
4.10 is demonstrating alive nodes at No of nodes 200, energy 0.01 and sink 50,150 for
proposed compressive sensing based differential optimization technique
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Figure 4.12 Remaining Energy
Figure 4.11 is demonstrating average remaining energy at No of nodes 100,
energy 0.01 and sink 100,100 for proposed compressive sensing based differential
optimization technique. Y-axis represents alive group of nodes and X-axis represents the
number of rounds. Figure 4.12 is demonstrating average remaining energy at No of nodes
200, energy 0.01 and sink 50,150 for proposed compressive sensing based differential
optimization technique.
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Figure 4.13 is demonstrating packet to base station at No of nodes 100, energy 0.01

and sink 100,100 for proposed compressive sensing based differential optimization

technique. Y-axis represents alive group of nodes and X-axis represents the number of

rounds. Figure 4.14 is demonstrating packet to base station at No of nodes 200, energy

0.01 and sink 50,150 for proposed compressive sensing based differential optimization

technique
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Figure 4.15 Packet sent To CH
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Figure 4.16 Packet sent To CH
Figure 4.15 is demonstrating packet to cluster head at No of nodes 100, energy

0.01 and sink 100,100 for proposed compressive sensing based differential optimization
technique. Y-axis represents alive group of nodes and X-axis represents the number of
rounds. Figure 4.16 is demonstrating packet to cluster head at No of nodes 200, energy
0.01 and sink 50,150 for proposed compressive sensing based differential optimization

technique.
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Figure 4.18 Alive Nodes

Figure 4.17 is demonstrating alive nodes at No of nodes 500, energy 0.01 and sink
50,150 for proposed compressive sensing based differential optimization technique. Y-
axis represents alive group of nodes and X-axis represents the number of rounds. Figure
4.18 is demonstrating alive nodes at No of nodes 100, energy 0.1 and sink 50,150 for
proposed compressive sensing based differential optimization technique.
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Figure 4.20 Remaining Energy
Figure 4.19 is demonstrating average remaining energy at No of nodes 500,
energy 0.01 and sink 50,150 for proposed compressive sensing based differential
optimization technique. Y-axis represents alive group of nodes and X-axis represents the
number of rounds. Figure 4.20 is demonstrating average remaining energy at No of nodes
100, energy 0.1 and sink 50,150 for proposed compressive sensing based differential
optimization technique.
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Figure 4.22 Packets Sent To BS
Figure 4.21 is demonstrating base station at No of nodes 500, energy 0.01 and sink

50,150 for proposed compressive sensing based differential optimization technique. Y-
axis represents alive group of nodes and X-axis represents the number of rounds. Figure
4.22 is demonstrating base station at No of nodes 100, energy 0.1 and sinks 50,150 for

proposed compressive sensing based differential optimization technique.
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Figure 4.24 Packets Sent To CH
Figure 4.23 is demonstrating cluster head at No of nodes 500, energy 0.01 and
sink 50,150 for proposed compressive sensing based differential optimization technique.
Y-axis represents alive group of nodes and X-axis represents the number of rounds.
Figure 4.24 is demonstrating cluster head at No of nodes 100, energy 0.1 and sink 50,150

for proposed compressive sensing based differential optimization technique.
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CHAPTER 5
CONCLUSION

The emerging discipline of wireless sensor networks includes detecting,
computation, and also connection in to a individual small device. The effectiveness of
WSN lies in the chance to install many little nodes that assemble and also set up
themselves. The need of WSN as a result of remarkable ability intended for complete
tracking throughout out of the way and also unreachable regions where it's not simple to
put together regular wired infrastructure. WSN is great enabling technology that could
revolutionize details and also connection technology. The effectiveness of WSN lies in
developing a persistent environment perfect for out of the way detecting, tracking and
also control. The favourable primary advantages of this particular are usually evident;
such a technology will achieve fine granularity tracking of what's going on with a long
way away and customarily inaccessible locations.

It has been discussed that Wireless sensor networks are engaged in various data
gathering applications. It is observed that reviewed literature have ignored lot of issues
which would possibly result in improving the performance of WSNs further that is as
known beforehand that an optimum no. of trees are required from source to the sink, but it
is observed that optimum tree building is NP-Hard problem. So no algorithm is found
which can locate optimum trees. In order to overcome these issues in earlier work we will
propose technique of compressive sensing and evolutionary optimization based tree
construction which can oversee the boundaries of already present energy efficient
protocols. Different metrics shall be applied to calculate the amount of improvement in
the proposed technique over present work. This thesis work has proposed the new
differential evolutionary optimization technique with compressive sensing to evaluate the
network lifetime by using energy efficient routing protocol. The consequence of mobile
sink as well as compressive sensing or detecting has been overlooked and possibly offer
level wise clustering to increase the network lifetime by using various parameters. The
proposed technique has been designed and implemented in Matlab tool i.e. 2010 by using
wireless data tool box with various performance metrics i.e. alive nodes, remaining
energy, packets send to BS, packets send to CH. The comparison has been drawn between

the existing and proposed technique which shows the improvement in results.
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