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Abstract

Sensor Networks (SNs) belong to the class of intelligent networks employing sensor technology.
Usually these networks are called Wireless Sensor Networks (WSNs) that originate
communication electronics, self organizing capabilities of sensors according to some protocol
and power issues. An important issue that has been taking attention of many researchers from the
last few decenniums is the operation of a Sensor Network (SN) under energy limitations. Sensor
networks consist of a wide range of diminutive sensor nodes, in which some are selected as
member nodes and some as Relay Nodes. The main goal is to designate the possible Relay
Nodes (RNs) to different terminal pairs to enhance data rate between all transmitter-receiver
couples and to enlarge the network lifetime span. Clustering the sensor nodes efficiently and
dynamically with least energy consumption is the current issue in front of researchers, so that
lifetime of sensor nodes will be increased. Cooperation among Relay Nodes and Edge Nodes
(ENs) along with restrained energy utilization depends upon some protocol such as LEACH for
data transmission. We have revealed numerous considerations to elaborate the issues relevant to
WSNs for instance Cluster-Head selection, low data reception rate, Relay Nodes Placement and
number of Relay Nodes Assignment among Edge Nodes for optimal power usage.

Therefore to enlarge the lifetime span of a Sensor Network, there are two key controversies
which include best data gathering mechanisms and energy based efficient data transmission.
Energy utilization of a WSN is a big problem and to handle this we need the best method of
sensor nodes assembly which can abate energy depletion. In this curiosity “Cluster chaining
based sensor nodes assembly” [1 1] has been classified as the optimum technique for abbreviating
power utilization of the network. In Cluster chaining based sensor nodes organization every
cluster needs to be handled by a head called Cluster-Head. However, in a Clustering technique,
the Cluster-Head node of each cluster will exhaust some additional energy as related to other
non-Cluster Head nodes because of its additional functions such as data collection and averaging
responsibilities. These responsibilities append facts accession from all member nodes;
amalgamate facts to dilute the size, and the transportation of the collected facts to an end
terminal located away from network. As an outcome Cluster-Head nodes dispose to use more
energy than normal nodes hence, die faster than normal nodes. To solve this issue, two things
should be taken under consideration. First one is to rotate the duties of Cluster-Head among all
nodes in the cluster and second is energy utilization. '

For resolving the controversy of energy utilization, Clustering is the best technique. To have a
generous choice of the Cluster-Head we suggest the rotation of Cluster-Head duty among all
nodes on the ground of present energy values of nodes and their distances from end terminal.
The election of Cluster-Head depending on the energy values and distances of nodes can be a
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best option. To rotate the Cluster-Head role among different nodes the energy value of each
present Cluster-Head to conclude the threshold edge at which we can declare a new Cluster-Head
called election state. The election state is activated when the remaining energy of the present
Cluster-Heads goes beneath the selected threshold edge. Now if a Cluster-Head finds that its
remaining energy goes beneath selected threshold edge for a certain time period then a fresh
Cluster-Head is elected which depends on the same criteria.

In this thesis, we tackle the problem of energy limitation in WSN by assigning RNs. We propose
a Cluster Chain Based Relay Nodes Assignment (CCBRNA) scheme to manage the energy
constraints in WSN, which Assigns Relay Nodes (Cluster-Heads) on the basis of energy and
distances parameters but priority is always given to the energy value. The primary model of
CCBRNA based on LEACH and PEGASIS protocols is redeveloped to enlarge the lifetime span
of network nodes. This scheme is sliced into two main steps. In the first step Cluster-Head is
selected and then in second step data transmission starts using an internal chain of nodes
according to the distances of nodes from Base Station. In data transmission step, data
transportation between different clusters takes place and lastly data is sent to the end terminal
moving via the nearest Cluster-Head.

Simulation in MATLAB verifies the enhanced lifetime of the nodes. We have used the distance
as the key parameter while data transmission takes place. The scheme is efficient as when there
are large number of nodes, chaining will take very less time and as well as energy to transmit the
data to Cluster-Head. We have further applied an external chaining among Cluster-Heads of
different clusters. With the applied limitations and suggested resources such as additional
processor, it works well in relaying process.

vii Department of Computer Sciences
Bahria University Karachi



A Novel Relay Node Assignment to save energy consumption in Wireless Sensor networks

Gulnaz Ahmed
Table of Contents

B EON Of AU ORI BRI 0557 1. 0 e i oimmina o sies v s o s w3 s e saia b e S e e s Ba o e s i iv
By s e B e i et BT e mms g s sy s e s e v
R i e e e i i e PR R vi
BRCAliOn,: e R R e S e S et viii
B oW edoments. ..t Ve il Bateie b oo e i e s e e ix
RREe of Contenis:« sl MR o - ol Lo milaui oo i e X
B of Figures o M onbe dleenns d DUERIREG Lo, it st d b s s s S S S SR Xiv
e e [ RO RTMRIUP S ) o - TSI S | D G 3 T O R XV
Lol AbBrevialions «iilsiiunisn B b i e e S e Xvi

BEHIEOOUCION: ficich b it e b e B AT S sr s o 1

.1 Wireless Sensor NepwWEKS: ... i it i i s b b it bl 1
1101 WSN’s AppliSations:.. ...l cnfRamS Sllei ... oouveswomonmmnsssssssamassnmsssesmasids 2
1.2 Wireless Sensor-Networks Topologies:. ot oo i i i s i 3
Ko Singlehopmndelascs: ot cai s i it b s s s aad 4
1122 IO IRMOUCIS: <o oovnapenunar B s s e e s s de i 4
1.3 Cooperative CommUDICHIONS:. ..o iiiareamiinsns o isassenssnnsistsssasssussrsssmssenissosssunts 4
Ll asie el et evoranil | i e psmrn b s me s O 4
132 LSRR O D S BT s g S B e 08 e T S e o o 5
1.3.3 Cooperative Communication Methods:..............oooiiiiii i, 6
1.5.3: h Detectand-Forward Meshods:. o i ehi it i st i v e i a2 6
1.3.3.2 Amplify And Forward Methods:..........cocveiiiiiiniiinirrriniienine e e eenaenes 6
1:33: 38 aded CoOPEIation: e s sssme e s s s SR s e sk 6
X Department of Computer Sciences

Bahria University Karachi



A Novel Relay Node Assignment to save energy consumption in Wireless Sensor networks

Gulnaz Ahmed
IOk TORCEAE 5o o il S e B P T i ntin s A S e S memmm b 6
1.4.1 Network routing Protocol:..... ..o 7
1.4.1.1 Measures used by routing protocols:...........oeuvueeiiiiieiiieiiiieeieiiiin, 7
4.2 Routing Algorithim Gypes:......ooviiiiiiiiiin et enieimien e e reresre s e s ers s ra s /;
1.4.2.1 Static versus Dynamic routing algorithmssi... oo i i i s e, 7
1.42.2 Sing]e-path versus Multi-path algorithms:.......................................... 8
1.4.2.5 Flat versus Hierarchical al gamithms: ;. i it isvmmiminsinin st st b brremriisad 8
1.4.2.4 Host-Intelligent Versus Router-Intelligent algorithms:............................. ... 8
1.4.2.5 Intra-domain versus Inter-domain algorithms:.......................................... 9
1.4.2.6 Link-State versus Distance Vector algorithms:......................................... 9
5 CIUSIErNE s 50 tons ek a B OV BAREIN. .. oo e s msie i s o S B S S e 3
L5 Clustcring objCcliVes s onumin i conssmmmmanen smempan Sl sooe oo co o i oo o1 10
LSl Lot DalahCig st i ittt im0 fmee s s 10
1.5.1.2 Faulttoleranices:... ... .. 0 bl G Btk Joiiii. coumensmnimnin seasasssssns sasanas 10
1.5.1.3 Increased connectivity and reduced delay:.............................. 10
1.5.1 4. Minimal cluster GOt o it et vemnramsans i s nm s s s o 10
L.3.1.5 Maimal netwotle longevilys i i 5 o s s e e e s e 11
P O CISIERNE T YPEST oot e e e B 11
1.5.3 Clustering Strategies — Categorization:...........c.uiueeueie e 11
1.5.3.1 LB, G 7 DT o Rty St WIS L SR Y VNIRRT 12
1.5.3.2 Adaptive SChemes:. ... ... c.iiitiiii il e rrrorrsrssnssensasasoismansasssnssasssssssssse 13
1.5.3.2.1 Base station assisted Adaptive schemes:....................ccocoeoeiii 13
1.5.3.2.2 Resource adaptive probabilistic schemes:........................o.ooiiii . 13
Summary.............. s A A S A 14
L N O i R e e R e S e s S e 15
Xi Department of Computer Sciences

Bahria University Karachi



A Novel Relay Node Assignment to save energy consumption in Wireless Sensor networks

Gulnaz Ahmed

2.1 Relay Node placement and Assignment problem:.................cc.ooo 15
2.2 Network Lifetime extension Problem:...............oooooiiiiinii 16
) Network Bandwidth Extension problemi.. ..., .oeieiiiniieieeimeaieiaseseeosemssesssssssn st 17
B Selection ofiCIUSEEEHEAR . .. 5i5iiaini s ismnieriis s iis s arnerensennen s ennsson e ses eeseeerem o 18
2.4.1 Distance, size and Direction based Cluster-Head Selection:............oooooemooeo 19
2.4.2 Energy based Cluster-Head Selection:..............ccovuummuemuei 20
2.4.3 Energy and Distance based Cluster-Head Selection:...................cooooooioieiii 21
B EE0 1 2 it i T s S b e i B 22
3 Cluster Chain Based Relay Node Assignment. .................ooooeiiiieii 25
bl Relay INode MEsIBIICNE (i i o vz snimniions b i s s il 23
3.1.1 Basic concepts of Relay Node AsSignment:.............ccoeeeeemnemneinei e 23
51 O 2 e LS AR 24
Splle2 User Cooperation:... o gl e s ol e L0 24
3.1.1.3 Significance of the placement of Relay Node:............ooovmimroin 24
3.1.1.4 Working of Edge Nodes and Relay Nodes:.............cceuunvrnesmnemssoeaineennn 24

3.2 Clustering in Wireless Sensor NetWorks. ... .....uuveeeeeeeeeee e 24
3.2.] Basic conCepts OFf CIUSIETING:. . .c..ousireunsrasiinnsianssinsaesammssnnnnsssssnn s s omnnsons 25
3.2.2 Clusters in Wireless Sensor NetWork:............oueeeeiererieieeeee e eeesoeseeeeons 25
3.2.3 Placement 0f NOAES:. ... .oiuuuieiiieiiee e 25
Dl lodes Ioealii S cer o e b i i R e o 25

3.2.4 Role and responsibilities of Cluster-Head:................c.cccoooieeeieiee 26
LB OEIOR0 ECISEE He Ol crees e o s e e e B 26
320 HOp- T DREWOTRING : - i 0 e i i 59 e mamegsts s e s s s e s SRS 26
3.2.7 Advantages of Multi-hop techniques in WSNS:.........ooooimir 26
DO el VN OB o s it e S i s R A3 27
Xii Department of Computer Sciences

Bahria University Karachi



A Novel Relay Node Assignment to save energy consumption in Wireless Sensor networks
Gulnaz Ahmed

4 CCBRNA Network Model AsSUmptions:.....oeisiireieninrrmcnseiseseressasesasasarnnsenssoss 28
R C DR INA Model desefiption: .o m it i b St b v s ran sememmanmmny o 28
- L Cluster-Head seleeommethod: .. 0 v msscnninmararaiins 2%
b.5.2 Packet transmilSSiON USIIE CHAINIG: ..., 0o, ieeeuniniiiotosissssnsssnsnsn s onsntiirnnns 30
3.5.3 Chaining Within Cluster:....... ..o 30
3.5.4 Chaining between Cluster-Heads:................oiii i 32
BB FATETREICTEE e ha 8 it meseiswmmamn s o i i o A AT R S S TR 335
IR oo e s I BB D L i f R s e S S s s s 35
B nGlation e e il S B R e e R S 36
IR o mmmndin it e B il i e o o A oAb e ST T R 49
R esiaand Graphe. oo iaindll B 0 S e S s e 50
=10 B 50 (T T U Gt e VA UGN i1 S 50
DS o e R e s R L e i b |
BOMMNAL Y Lo iiine i rdmvsniisrhate St RRE I g o 56
f Conclusion and Fitiure WIoUK: ..coxvccboe it b e oocensnsss i bbbt s s s essvisssase a7
6L ConCIBION: <o cinisia sl i s R ol i e L s o 57
0.2 K ey CORMBUIIONS it siin i resnsrig il Tl e et ad farmoias s s SN A 58
6:3-Diseussionand Futiite Worki et B e e e i oo B 58
L [ R SR ol v NSRRI Ete . L A P s F LT o R 60
B 0SB o nommor e e e i s e B B et o i e 64
D REAIN Y o S i b e e ot ol s e 69
xiii Department of Computer Sciences

Bahria University Karachi



	scan0017
	scan0018
	scan0019
	scan0020
	scan0021
	scan0022
	scan0023

