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Abstract— In this paper, we have proposed an energy
efficient cooperative communication routing protbco
(EECCRP) which is an enhancement over EEE-LEACH
protocol. Only two parameters were considered iavpsus
work i.e. energy and distance. EEE-LEACH protoca$ h
some limitations like it used chain based commuitna
also it does not use any chain formation technigtitesnce
low energy nodes in the chain will die sooner thgre
breaking the chain and isolating the cluster infatian
from the networks. EECCRP considered three paramete
energy, distance and node density. Energy efficient
clustering is being adopted. Hence, this protooaréased
the reliability of the network, Reduces the energy
consumption of nodes. Adds scalability to the netvas
chain based topology is not favored for large ane@work.
Keywords— Energy, Distance, node density, EECCRP,
EEE-LEACH, Chain Based.

l. INTRODUCTION
Wireless sensor networks (WSNs) may comprise ofrsgv
thousands of homogeneous or heterogeneous semmsirs t
may collect reliable and sense correct informainodistant
and dangerous environments. Wireless Sensor Nesvarek
generally assumed to be energy restrained becdssmsor
node’s small operating power capability. DC supply
replacement of its energy source is not possiblestM
commonly battery is employed to supply electridiythe
deployed nodes, therefore it's important to rolite motes
to efficiently utilize its power. A basic wirelessensor
network requires very small infrastructure. In osech
network, nodes can be deployed in an ad hoc fashion
However, the sensor network deployed to sensenrdtion
from the environment may require a large numbegesfsor
nodes, depending on the area to be covered. Dilsrde
numbers of nodes the management of network becomes
difficult, and sophisticated structure is needed.
There are various methods of topology to clustes t
deployed nodes in a network and how data aggregatia
takes place between the deployed nodes. These rsenso
nodes are energy constrained and the sensor naies c
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perform information aggregation in order to use rgpe
efficiently. The energy required to send data ddpeam the
distance between the nodes and the number of tiishw
are being transmitted. The energy required forivauog the
data also depends on the number of bits beingwedeilhe
energy required for transmitting and receiving tla¢a can
be outlined as in below equations.

E(l,d) = IE¢. + 1E¢d? for d<d, (1)

E(1,d) = IEg + 1Egd* for d>d,

Erx(1) = lEcjec (3)
The process of data aggregation also consumes aoengy
given by equation (4).
Egx(1) = mlEq, (4)

Where Eecis the energy being dissipated to run the
transmitter, Enpis the energy dissipation of the
transmission amplifier,K is the length of the megsan
bits, d is the distance between transmitter aneivec.
If data collected by many nodes is same. In sudesa
redundant data transmission can be eliminated hbyifg
group of nodes called clusters and by electing noge
among the nodes in the cluster to be cluster h&ladodes
can send data to the cluster head where the adggregsH
data can takes place.
Clustering techniques depends upon the type of arktvin
homogeneous sensor networks, homogeneous clustering
schemes is adopted, and the clustering technigpiee€en
the heterogeneous sensor networks is so called as
heterogeneous clustering schemes. If we have uged f
node as the cluster head, then it has to collget fdam all
of its child nodes and has to process the datalfdhe time
period. This leads to faster battery drainage ia fiked
cluster head. Even if one cluster head dies, itafiect the
working of the network. By choosing dynamic clustead,
this problem can be eliminated. LEACH is one of the
clustering protocol for wireless sensor network akhi
consider homogeneous sensor networks where allosens
nodes are designed with the same battery energy.
PEGASIS, HEED are also clustering algorithms.
LEACH (Low Energy Adaptive Clustering Hierarchy)
which is the first protocol of hierarchical routinghich

)
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proposed data fusion, it has vitgnificance in clusterin

routing protocol.

All the nodes in a network combine together to -

cluster, with one node selected asster head. All othe
member node of that clusteansmit their data to the clus

head, while the CH node receivetaldrom all the cluste
members, aggregate the dafserform signal processir
functions on aggregedl data and communic data with
remote base station. Therefore, being a clustet hede is
much more energy intensithan being a nc-cluster head
node. Thus, when a cluster head node dies, alhtites
that belong to the cluster lose communication. pioblem
of LEACH protocol is balance the energy consumpt
network energy consumption.

LEACH minimize the communation energy that i
dissipated by the cluster heads and the clusterbmeras
much as 8 times when compared with direct transams
and minimum transmission energy rout

Fig. 1. LEACH Protocc

LEACH incorporates randomized rotation of the I-
energy clustehead position such that it rotates among
sensors in order to avoid draining the battery mf ane
sensor in the network. In this way, the energy |
associated with being a clustegad is evenly distribute
among the nodes. Since the clustead node knows all tt
cluster members, it can create a TDMA schedule teslbst
each node exactly when to transmit its data. Initiahd
using a TDMA schedule for data transfer preventss-
cluster collisions. The operation of LEACH is died into
rounds. Each round begins wittset-up phase when the
clusters are organized, followed by steady-state
phasewhere several frames of data are transferred frar
nodes to the clustdread and onto the base stat
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In theset-up phasethe clusers are arranged and cluster-
heads are chosen. In the first round, each nodetset
random number between 0 and 1 and compareo the
threshold T(n) given in {) and if the number is less than a
threshold, the node becomes a cluster |

P . .
T(n) = Wlf n ¢ G, Ootherwise (5)

Wherep is the desired percentage of cluster her is the
current round;is the set of nodes that have not b
cluster heads in the last 1/p rou

In each round, selected clu-heads broadcast an
advertisemst message to all the nodes in the netw
informing their new status. After receiving this seage
each of the non-clustéread nodes can determine to wt
cluster they belong to based on the strength ofdheivec
signal. Then, according to the nuer of nodes in a given
cluster, that cluster’s clus-head generates a TDMA (Time
Division Multiple Access) schedule, and broadcasl
transmission time window to its Ct

TDMA is a scheme where all concerned earth statise
the same carrier frequencand bandwidth with time
sharing, nomverlapping interval

In the steady state phas¢odes in each cluster can begin
sensing the information and transmitting sensearinétion
to their own clustehead throughout the distribut
transmission time. Thduste-head node conducts the data
fusion, aggregating, compressing and then sendirg
aggregated data to the base station. Since thes BSuilly
far from the field, communicating to the base statwill
consume a lot of the clus-heads energy. When the
designated transmission time is over, the steaatg gthas:
finishes and the network retreats into the setagestanc
begins an alternate round, starting with choicenefv
cluster heads.

. COMPARISON BETWEEN ARCHITECTURES
The comparison between hitectures of EEE-LEACH and
the proposed technique is being discussed in thefiThe
proposed technique employs the -operative MIMO
technique.

The previous topology used in E-LEACH uses chain
based topology.

COMPARISON BETWEEN PREVIOUS AND NEW
TECHNOLOGY
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Fig.2: Previous Work

II. RESULTS AND DISCUSSION

To propose and implement EECCRP is based on LE.
ROUTING PROTOCOL for the selection of cluster he
Master cluster head, Cooperative makesd. This protocc
is implemented by using parameters Distance, enangl
node density. Performance metrics are Network Reimg
Energy, Dead Nodes, Alive Nodes and Throughpu
network.

Performace metrices and their graphs are shownwb
These areNetwork lifetime, alive nodes vs. rounds, di
nodes vs. rounds and networks througt
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Fig. 4: Simulation Scenarion of E-LEACH
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Fig. 6: Graph of Alive Nodes Vs Rounds

In figure 6, alive node vs. rounds is shown. Enesfijgodes

is consumed considerably and nodes remain alivéofay
period of time. In the previous work, nodes remalive till
max 2000 rounds whereas in proposed work, nodes pla
their role till 3500 rounds. Hence it is clearlyosin this
approach have better results.
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Fig.7:Network’s Remaining Energy
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In figure 7, Networks remaining energy is shown. By
implementing EEE-Leach protocol, Network had endilljy
2000 rounds but in EECCR protocol, networks enesgy
used efficiently and communication took place 8000
rounds. Hence it is clearly shown that networksdresd
energy is quite more.
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Fig. 8:Graph of Dead Nodes vs Rounds

In figure 8, Dead node vs. rounds is shown, Ingfevious
work, nodes started dying from about 1500 rounds the
whole networks dies at 2000 rounds. On the othadha
proposed work, network dies after 3500 rounds.

By making cooperative head and master head, |dad o
nodes is divided and hence there probability ohgysoon
also decreases.

In figure 9, throughput of network is shown. Netwaf
previous work give throughput till 2100 rounds anih
proposed methodology throughput increased to 3500

rounds.
Throughput of Network
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Moreover, according to the literature  survey,

implementation of co-operative clustering and corigoa
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with existing work has shown that this methodoldgiyngs
better results.

3.1 Performance Parameters

There are some performance metrics which are taken
consideration for evaluation of proposed prototblese are
following:

a. Stability Period

b. Half Nodes dead

c. Network Lifetime
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It can be seen from the Fig.10-12 that the propgsetbcol
has outperformed the EEE-LEACH protocol in terms of
Stability Period, Half Nodes Dead and Network Liifet.

Table 1: Comparison of Proposed protocol with EEE-

LEACH
EEE- Improvement
Parameters Leach EECCRP %)
Stability 1432 2163 51%
Period
0,
20% Dead 1444 2185 51.31%
Nodes
HND 1457 2214 520%
0,
80% Dead 1925 2329 21%
Nodes
Network 2102 3450 64%
Lifetime

V. CONCLUSION AND FUTURE SCOPE
Wireless sensor network has been making its prestsit
almost in every sector of modern era. The one efrttost
important concern has been routing in WSN which has
become significant due to its goal of achievingehbanced
network lifetime. In this paper, the clustering nsade
efficient by selecting the Cluster Head (CH) whih
surrounded by more number of nodes along with the
energy. It not only reduces the energy consumptibn
nodes but also adds scalability to the network oferative
communication ensures the energy balancing in the
network. Load of each cluster is divided among MH
(Master Head) and CMH (Cooperative Master Head). CH
will collect the data and inter cluster communicatiis
performed by CMH. It is seen that 64% network lifet is
enhanced by the proposed network topology and lgyabi
period is escalated by 51%. So it can be conclukadthe
proposed protocol outperforms the EEE-LEACH protoco
The future work in the proposed protocol may beseaed
by the introduction of mobility in the network bging the
mobile sink. It will enhance the reliability to theuch
greater level by diminishing the Hot-Spot problem.

REFERENCES
[1] Wenqing Cheng, KanruXu, Wei Liu, Zongkai Yang,
ZhengFeng “An Energy-efficient Cooperative MIMO
Transmission Scheme for Wireless Sensor Networks1.”
in IEEE 2006, pp. 1-4
[2] Isha, Varsha, "Study on Co-operative Communication
for Energy Efficient Routing in Wireless Sensor

Page | 1615



International Journal of Advanced Engineering, Management and Science (IJAEMS)

Infogain Publication (Infogainpublication.com)

[Vol-2, Issue-9, Sept- 2016]
ISSN : 2454-1311

Network", International Journal of Science and
Research (IJSR), Volume 5 Issue 8, August 2016,
pp. 297 — 300

[3] J. Vidhya and P. Dananjayan,” Lifetime Maximisation
of Multihop WSN using Cluster-based Cooperative
MIMO Scheme.” In International Journal of Computer
Theory and Engineering, February 2010, Vol. 2, No.
pp. 20-25

[4] Md. Abdullah-al MAMUN, NaoshiNakaya, Yuji koi,
Yukari Hagihara,” HACC: Heterogeneous-Aware
Cooperative Clustering Hierarchy for wireless Senso
Networks.” in IEEE 2011, pp. 1113-1118

[5] Yongming Qin, Qiuling Tang, Ye Liang, XiuyuYue,
Xian Li,” An Energy-Efficient Cooperative MIMO
Scheme for Wireless Sensor Networks Based on
Clustering.” In International Conference on
Computational Science and Engineering, IEEE 2011,
pp. 471-474.

[6] Vibhav Kumar Sachan, Syed A. Imam & M.T. Beg,”
Energy-efficiency of Virtual Cooperative MIMO
Techniques in Wireless Sensor Networks.” In
international Conference on Computer Communication
and Informatics (ICCCI -2012), Jan. 10 — 12, 2012

[7] Neeraj Tiwaril, Rahul Anshumali2, PrabalPratap
Singh3,” Energy Efficient Virtual Mimo-Based
Cooperation Communication In Wire-Less Sensor
Networks.” In International Journal of Advanced
Technology & Engineering Research (IJATER),
VOLUME 2, ISSUE 3, MAY 2012, pp. 53-58

[8] Li Wang, Yuhan Dong, and Xuedan Zhang,”
Throughput Maximization Transmission Scheme for
Virtual MIMO in Clustered Wireless Sensor
Networks.” In  Wireless Communications and
Networking Conference (WCNC), IEEE 2013, pp.
3632-3636

[9] P. Naga Malleswari, G. VenkateswaraRao ,” An
Energy Efficient Virtual MIMO Communication for
Cluster-based Wireless Sensor Networks.” In
International Journal of Engineering Research &
Technology (IJERT), ISSN: 2278-0181, Vol. 2 Issye 4
April — 2013, pp. 822-825

[10]Jianpo Li,1Xue Jiang,1 and I-Tai Lu2,” Energy Balan
Routing Algorithm Based on Virtual MIMO Scheme
for Wireless Sensor Networks.” In Hindawi Publigin
Corporation Journal of Sensors, Volume 2014, pp. 1-

[11]Dr. P. Gnanasundari,” Scheduling And Routing
Algorithm For Co-Operative Wireless Networks.” In
International Conference on Soft-Computing and
Network Security (ICSNS-2015), Feb. 25-7,2015

wWww.ijaems.com

[12]Li Fei,1 Yi Chen,1 Qiang Gao,1 Xiao-Hong Peng,2 and

Qiong Li3,” Energy Hole Mitigation through
Cooperative  Transmission in  Wireless Sensor
Networks.”Hindawi Publishing Corporation

International Journal of Distributed Sensor Netvgork
Volume 2015, pp. 1-14

[13]Pawan Singh Mehra, M.N. Doja and Bashir Alam,”
Enhanced Stable Period for Two Level and Multilevel
Heterogeneous Model for Distant Base Station in
Wireless Sensor Network.” In Proceedings of the
Second International Conference on Computer and
Communication Technologies, Advances in Intelligent
Systems and Computing, Springer 2016, pp.751-759

[14]Diep N. Nguyen and Marwan Krunz, University of
Arizona, “Cooperative MIMO in Wireless Networks:
Recent Developments and Challenges”in IEEE
Network, July/August 2013, pp. 49-54

[15]ZimranRafique, Boon-Chong Seet * and Adnan Al-
Anbuky, “Performance Analysis of Cooperative Viftua
MIMO Systems for Wireless Sensor Networks”, in
Sensor013, ISSN 1424-8220, pp. 7034-7052

[16]Dong Li 1,2, Xiaoling Wul,*, Liang Yang2, Hainan
Chenl,3, Yanwen Wangl, Xiaobo Zhang3,” Energy-
efficient Dynamic Cooperative Virtual MIMO Based
Routing Protocol in Wireless Sensor Networks”, in
International Conference on Communications and
Networking in China 2013, pp. 523-527

[17]Amr Y. Elnakeeb, Hany M. Elsayed and Mohamed M.
Khairy, “Clustering for Cooperative MIMO Cognitive
Radio  Sensor Networks under Interference
Constraints”,in international conference on cogmiti
radio oriented wireless networks,2014, pp. 173-178

[18]P. Raja ,P. Dananjayan, “EARP based Cooperative
MIMO for Lifetime Enhancement of WSN using Game
Theory”, 2014 IEEE International Conference on
Advanced Communication Control and Computing
Technologies, pp. 29-32

[19]Kaushlendra Kumar Pandey, NeeteshPurohit, Ajay
Agarwal, “Efficient Clustering Technique for
Cooperative Wireless Sensor Network” ith.J.
Computer Network and Information Securi®p14

[20]Mohammad Ali Shafieian, AzizollahJamshidi, “Power
Allocation and Partner Selection in Energy Effidien
Cooperative WSN” in Arab J SciEng (2014), pp. 2071-
2081

[21]HuaidaHua, JianQiu, Shiwei Song, Xizhe Wang, and
Guojun Dai, “A Cluster Head Rotation Cooperative
MIMO Scheme for Wireless Sensor Networks” in
Springer 2015, pp. 212-221

Page | 1616



International Journal of Advanced Engineering, Management and Science (IJAEMS)

Infogain Publication (Infogainpublication.com)

[Vol-2, Issue-9, Sept- 2016]
ISSN : 2454-1311

[22]Mohammad Sadeghian KERDABADI, Reza
GHAZIZADEH, Seyed Ahmad HASHEMI, Reza
SADEGHIANKERDABADI, “A Cooperative Nodes
Selection Scheme For Wsns Lifetime Maximization
Based On Virtual Mimo”, Science Journal (CSJ), Vol.
36, No: 4 Special Issue (2015) ISSN: 1300-1949, pp.
971-980

[23]Radwa Ahmed Osman, Xiao-Hong Peng, Zuoyin Tang,
“Energy Efficient Adaptive Cooperative
Communications in Wireless Sensor Networks”, in
International Conference on Computer and Infornmatio
Technology,|[EEE 2015, pp. 1080-1086

[24]Bing Li, GuogiangZheng, Na Li and Jishun Li, “A
Virtual MIMO Communication Strategy Based on
Cooperative Groups for Wireless Sensor Networks”, i
International  Journal of Future  Generation
Communication and Networking, Vol. 8, No. 3, 2015,
pp. 223-234

[25]Na Li, Liwen Zhang and Bing Li, “A New Energy-
Efficient Data Transmission Scheme Based on DSC
and Virtual MIMO for Wireless Sensor
Network”,inHindawi Publishing Corporation, Journal
of Control Science and Engineering, Volume 2015, pp
1-9

[26] Stefan Mijovic, Luca Sanguinetti, Chiara Buratthda
M’erouaneDebbah, “Optimal Design of Energy-
Efficient Cooperative WSNs: How Many Sensors Are
Needed?”, in 16th International Workshop on Signal
Processing Advances in Wireless Communications,
IEEE 2015, pp. 31-35

[27]Bing Li, Guogiang Zhengl, Na Li and Jishun Li, “A
Virtual MIMO Communication Strategy Based on
Cooperative Groups for Wireless Sensor Networks”, i
International  Journal of Future  Generation
Communication and Networking, Vol. 8, No. 3, 2015,
pp. 223-234.

wWww.ijaems.com

Page | 1617



