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Abstract: WSNs are quickly gaining popularity due to they are potdigtiaw cost solutions to a variety of real world challenges.
They continue to grow day after day, so it needs the effegiie¢ocol mechanisms. There are various areas where resaeticities

are going on in Wireless sensor networks. Data-centrion@olgies are needed that perform in network aggregatiorat tb yield
energy-ef?cient dissemination. We examine changes obdategation energy and probability effects on the perfoceaf Enhanced
Distributed Energy Efficient Clustering (EDEEC) and Modificow Energy Adaptive Clustering Hierarchy (MODLEACH) poabls.

Our study uses Dead Nodes, Alive Nodes, Packet sends to B&Nuodi Count of Cluster Heads as a parameters. These pasmmete
have been affected and changed with different data aggoegatergy and probability. In this research work the ressaitid observations
made from the analyses of results about these protocolgesenged.
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1 Introduction routes between pairs of addressable end-nodes) to a more
data-centric approach (Ending routes from multiple

. . sources to a single destination that allows in-network
Progress of work in Wireless sensor Networks (WSNS)ConsoIidation of redundant data). A routing protocols

has been ef!ab'ed the designers to create autonomoys, . originated since the development of this field in
sensors, which deployed randomly, with no humanypicy | EACH [4], TEEN [5], M-SEP [f] and PEGASIS

thy data. Diff A Hicient rout tocol g[7] are some of them. LEACH, of them, proved to be
worthy data. Dilterent energy-eflicient routing protocols 56 yromising and became a bench-mark in the

are developed for WSNs based on clustering Strucwredesigning of other protocols like A-SLEACH S]]

Sensors in WSNs are usually battery operated Sensm%nhanced LEACH 9], LEACH-CC [10], Ad-LEACH
devices with limited energy resources. So that energy is[ll] and MODLEACI,-l [12] are some ’of them. The
one of the most important issues and designing, qi,col Enhanced Modified LEACH (EMODLEACH) is
povyer-efhuent protocols is vital for prolonging the a reactive protocol which is implemented in
lifetime and performances of the system. WSNs haVehomogeneous network model. The concept of Efficient

been corllslgllereddtfotr ce;taln r?p;t)hcanons with I'.m'i.ed Cluster head Replacement scheme and Dual transmitting
power, reliable data transfer, short range communication,,ver |evel scheme of MODLEACH along with the

and reasonably low cost such sensing applicatids [ concept of Efficient Intra Cluster transmission Scheme of

Data _aggregatipn has been put forward as an essenti EEN in LEACH has been implemented. We analyzed
paraQ|gm _for wwelesg routing in sensor networIZsl?,]. their effect on the performances of the network
The idea is to com'blr)e the data coming "F"T‘ (.j'.ﬁeremmathematically and verified with the help of simulation.
sources en route eliminating redundancy, minimizing theThe result clearly indicates that the EMODLEACH

number of transmissions and thus saving energy. Thig,.osqco1 outperforms better network lifetime, packet

paradigm shifts the focus from the traditional y . nqmitted to the Base Station, less dead nodes at each
address-centric approaches for networking (Ending short
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round, less energy loss per round and greater averagelODLEACH is further improved by using the concept of
energy of each node. The analysis helps particulasoft and hard threshold as introduced by TEEN.
wireless sensor networks applications. The LEACHMODLEACHHT further improve effciency however,
protocol stand for ? Low Energy Adaptive Clustering MODLEACHST performs best amongst all.

Hierarchy [L3 is TDMA based MAC protocol with the
idea of low energy consumption to maintain cluster and
extending the life of the WSN. The MODLEACH is )
?Modified Low Energy Adaptive Clustering Hierarchy Table1: Tide here
[14] which is a variant of LEACH while having the _S:No. Parameters Values
efficient head replacement scheme and dual transmission Network Area 8007300

. - . . Number of Nodes 1000
power level which will help in the energy conservation of Cluster head Probabilty  0.01, 05, 0.1, 0.2
the wireless sensor network. This paper is orgam;ed as; Basestation Location (150,150)m
follows. Section 2 introduces a related work, section 375 Transmiter Energy 5010 ®
describes the simulation and discussion, section 4 Reciever Energy 5010 ®
conclusions and section 5 references of the paper. 7 Aggregation Energy 510 5,10+10 &,
20%1078,50+10 8,100« 108
8 Amplification Energy 0013+10°°®
2 Overview of MODLEACH Protocol 9 Number of Rounds 3000
10 Hard Threshold 100
11 Soft Threshold 2

Our work is based on LEACH protocol that can be
extended to SEP and DEEC. Basically, we introduce two
techniques to raise network life time and throughput. To
understand our proposed scheme, we have to understand : - :
mechanism given by LEACH. This protocol changes theAggFrgZ;tis;mmatlon depicts the - effects cgne%?/ta
cluster head at every round and once a cluster head ig « 000000000110 =+ 0.00000000120 =
formed, it will not get another chance for ne%arounds. 0.0000000'0150 B 0.0000000031'00 « 0.000000001

For every round, cluster heads are replaced and wholgnanges on Dead Nodes, Alive Nodes, Packet sends to BS
cluster formation process is undertaken. We, in this WorkaNodes, Count of Cluster Head per round during 3000
modify LEACH by introducing ?ef?cient cluster head (oynds and 1000 nodes and 0.1 probability We refer to

replacement scheme?. It is a threshold in cluster heaghata Aggregation Energy in our paper as ( DAE).
formation for very next round. If existing cluster has not

spent much energy during its tenure and has more energy
than required threshold, it will remain cluster head for the

next round as well. This is how, energy wasted in routing Table 2: DAE of MODLEACH.

packets for new cluster head and cluster formation can be bAE Deadnode Allvenode Packetto-CH  Packet-to-BS
saved. If cluster head has less energy than required5:10° 1000 0 854196 95499
threshold, it will be replaced according to LEACH _50+10° 1000 0 629636 70573
a|gorithm_ 100%10°8 1000 0 491035 55323

3 Overview of EDEEC Protocol.

Enhanced Distributed Energy Efficient Clustering Table 3: DAE of EDEEC.

(E-DEEC) scheme is based on DEEC with addition of baE Deadnode Allivenode Packetto-CH  Packet-to-BS
super nodes. Parul Saini and Ajay.K.Sharma5] [ 5¢10% © 898 408129 751584
extended the DEEC to three-level heterogeneity. the 50<10° 923 ” 353100 680450
results of their test show that E-DEEC performs better_100:10° 918 82 319686 678236

than SEP which is too extended to three-level scheme.

4 Simulation and Discussion
Table 4: probability of cluster head in EDEEC.
Simulations are conducted using MATLAB (R2015a) and Probability ~Deadnode  Allive node  Packet-to-CH  PackeB®-

to get precise plots, con?dence interval is taken. 0.01 905 95 767760 536367
Simulations show that MODLEACH performs better _0.05 910 90 854084 419357
considering metrics of throughput, network life time, and _0-1 898 102 397363 720828
optimized cluster head formation of network. _%2 899 101 125699 972410
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Fig. 1. Data aggregation is 5*0.000000001
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Fig. 2: Data aggregation is 50*0.000000001
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Fig. 3: Data aggregation is 100*0.000000001
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Fig. 4: Probability of cluster head is 0.01
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Fig. 5: Probability of cluster head is 0.05
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Fig. 6: Probability of cluster head is 0.1
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Fig. 7: Probability of cluster head is 0.2
TableS: probability of cluster head in MODLEACH. performance of EDEEC and MODLEACH protocols and
Probablllty Dead node Allive node Packet-to-CH PackeB®- we Could Say that thls effect also on homogeneous and
0.01 1000 0 1010703 13884 heterogeneous protocols performance. It must be
0.05 1000 0 944415 50558 consideration when develop these protocols.
01 1000 0 817993 91801
02 1000 0 648531 162824

5 Conclusion

As the result from' figures and tables we say that the\yireless sensor networks are an important type of
DAE (Data Aggregation Energy) effects clearly on the reqqrce-constrained distributed event-based systems. W

performance of EDEEC as a heterogeneous prqtocol anflave modeled and analyzed the performance of data
MODLEACH as homogeneous protocol which by gqgregation in such networks. The modeling tells us that
increasing DAE  Dead nc_)des , PACKET®.CH, whether the sources are clustered near each other or
PACKETSTO.BS and alive network nodes are |ocated randomly, signi?cant energy gains are possible
decreased. with data aggregation. These gains are greatest when the
. . . _number of sources is large, and when the sources are

Second simulation effects of probability of node in |cated relatively close to each other and far from the
cluster head changes P=0.01, p=0.05, P=0.1, p=0.2, Da@nk. The modeling, though, also seems to suggest that
Aggregation Energy 10*0.000000001 this changes on,gqregation latency could be non-negligible and should
Dead Nodes, Alive Nodes, Packet sends to BS Nodesye taken into consideration during the design process. The

Count of Cluster Head per round'during 3000 rounds a”dmodeling also seems to suggest that the probability of
1000 nodes. As the result from figures and tables we say,qqe in cluster head must be taken into consideration

that the the probability of node cluster head effects cjearl during the process design. these protocols will be

on the performance of EDEEC as a heterogeneouggective for applications those are time critical by natur
protocol and MODLEACH as homogeneous protocol

which by increasing the probability PACKETBO_CH is

decreased with increasing probability and References

PACKETSTO_BS and alive network nodes are increased.
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Aggregation Energy have clear effects on the A Balanced Cost Cluster-Heads Selection Algorithm for

(@© 2018 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci.12, No. 1, 171-177 (2018)www.naturalspublishing.com/Journals.asp

%N__.Strb 177

Wireless Sensor Networks, World Academy of Science,
Engineering and Technology 28 2009.

[2] . Heidemann et al., Building Efficient Wireless Sensor
Networks with Low-Level Naming, 18th ACM Symposium
on Operating Systems Principles, October 21-24, 2001.

[3] C. Intanagonwiwat, R. Govindan and D. Estrin, Directed
Diffusion: A Scalable and Robust Communication Paradigm
for Sensor Networks, ACM/IEEE International Conference
on Mobile Computing and Networks (MobiCom 2000),
Boston,Massachusetts, August 2000.

[4] W. Heinzelman, A. Chandrakasan, and H. Balakrishnan.
Energy-Efficient Communication Protocols for Wireless
Microsensor Networks. In Pro-ceedings of Hawaiian
International Conference on Systems Science, January 2000

[5] A. Manjeshwar and D.P. Agrawal, TEEN: A Routing Protocol
for Enhanced Ef?ciency in Wireless Sensor Networks, Proc.
of 1st Intl. Workshop on Parallel and Distributed Computing
Apr. 2001.

[6] Greeshma Arya, D S Chauhan,? Modified Stable Election
Protocol (M-SEP) for Hierarchical WSN, International
Journal of Computer Applications 79, 16,0975-887 October
2013.

[7]Lindsey, S.and Raghavendra, C.S., PEGASIS: Power-
efficient gathering in sensor information systems, Aerospa
Conference Proceedings. IEEE 3, 3-1125,3-1130, 2002.

[8] Junayed Islam, Muhidul Islam, Nazrul Islam A-sLEACH:
An Advanced Solar Aware Leach Protocol for Energy
Efficient Routing in Wireless Sensor Networks Department
of Computer Science & Engineering Khulna University of
Engineering & Technology Khulna- 920300, Bangladesh,
2004.

[9] A. Koucheryavy, Ahmed Salim, and Walid Osamy, Enhanced
LEACH Protocol for Wireless Sensor Networks, St.
Petersburg University of Telecommunication, 2009.

[10] Shou Shi, Xinning Liu and Xuemai Gu, An energy-
efficiency Optimized LEACH-C for wireless sensor
networks, Proceedings of 7th International ICST Confegenc
on Communications and Networking in China, pp. 487-492,
2012.

[11] A. Igbal, M. Akbar, N. Javaid, S.H. Bouk, M. llahi, R.
D. Khan, "Advanced LEACH: A Static Clustering-based
Heteroneous Routing Protocol for WSNs”, J. Basic. Appl.
Sci. Res., 3(5) 864-872, 2013.

[12] D. Mahmood, N. Javaid, S. Mahmood, S. Qureshi, A. M.
Memon, T. Zaman, MODLEACH: A Variant of LEACH for
WSNSs, 1307-7059 v1 26 Jul 2013.

[13] W. Heinzelman, A. Chandrakasan, and H. Balakrishnan,
Energy-Efficient Communication Protocols for Wireless
Microsensor Networks. In Proceedings of Hawaiian
International Conference on Systems Science, January 2000

[14] Tenzin Jinpa and Dr. B.V.R Reddy, The Study of the
Energy Efficient Protocols (MODLEACH, SEP and DEEC)?,
International Journal of Computer Science & Communication
Networks, 5(1),32-38, 2015.

[15] Parul Saini and Ajay.K.Sharma: ?E-DEEC- Enhanced
Distributed Energy Efficient Clustering Scheme for
heterogeneous WSN, 2010 1st International Conference
on Parallel, Distributed and Grid Computing (PDGC - 2010)

F

Hamdy H. El-Sayed
received the PhD degree in
computer science department
sohag university  egypt.
His research interests
are in the areas of ad
hoc routing protocols
and sensor networks, cloud
computing and securitys.

(@© 2018 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp

	Introduction
	Overview of MODLEACH Protocol
	Overview of EDEEC Protocol.
	Simulation and Discussion
	Conclusion

