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Abstract - The wireless sensors network is an emergent technology which aims at giving innovative capacities. Their use 
should not stop augmenting this and that in many domains that they are scientific, military or health. However, the size of 
sensors constitutes an important limitation, mainly in term of autonomy of energy and therefore of life because the battery 
must be very small, that is why many jobs concern the management of the energy used by sensors in a network today by 
taking into consideration, above all, communications and algorithms of aggregation of data. It is with this aim in view that 
we offered a comparative study of two protocols LEACH (which follows an approach based on groups, this approach shows 
its effectiveness compared with other approaches in terms of consumption and of uniform clearing up of energy extending so 
the life of network) and SEP, a heterogeneous conscious protocol to extend the time interval before the death of the first 
node (that we callthe period of stability) which gives an improvement of the protocol LEACH which was called LEACH-
EA. 
 
Keywords - WSN, Protocol of routing, Optimization of Energy, Clustering 
 
I. INTRODUCTION 
 
For many and varied reasons, nowadays and in our 
daily lives, the evolution of the technology ensures 
that any change of aspect in any environment is 
detected, measured and collected by means of small 
electronic components known as nodes sensors. 
 
These sensor nodes have the particularity of being 
inexpensive compared to traditional sensors and of 
possessing limited energy resources used for 
processing, calculation and trans- mission operations. 
In order to study a given phenomenon in a given 
environment, it is necessary to install a network of 
wireless sensors, there by scattering a certain number 
of sensor nodes in order to scan the entire space in 
question. In wireless sensor networks, the energy 
used to transmit the data detected by the sensor nodes 
is very high compared to that used for any other 
operation. That is why we felt necessary to look at 
this aspect. Minimizing energy consumption and 
extending the life of the network are Identify 
applicable funding agency here. If none, delete this. 
 
Still the biggest concerns of researchers in this field. 
Why a hierarchical topology? Why clustering? And 
why a multi-hop communication? These are three 
questions that must be answered in order to 
understand the choice of the sample protocols we 
have collected [1]. 
 
In a flat topology, any node can be at the same time 
sensor, sink and gateway, all the nodes communicate 
with each other, which generates a high energy 
consumption caused by communication traffic that 
causing the reduction of network life, even seeing its 
exhaustion. 

The objective of this work is to study two protocols 
of multi- hop routing in the wsn according to certain 
metrics (Network lifetime, Number of dead nodes, 
Energy consumption, Data received by the station 
based, Data received by CH). This article is organized 
in three parts followed by a general conclusion. The 
first part is a general introduction. The second part is 
a state of the art: a review of the literature. As for the 
third part, it includes a detailed description on the two 
protocols studied. The fourth part; simulation is a 
discussion of the results. 
 
II. STATE OF THE ART 
 
In this part, we will state some multi-hop routing 
protocols 
 
A. LEACH: ”LowEnergy Adaptive Clustering 
Hierarchy” 2002 W.Heinzelman, A. Chandrakasan, 
and H. Balakrishna : 
The LEACH protocol is one of the most well-known 
hierarchical protocols in the RCSF. This protocol 
follows the ”Time-Drive” model and uses distributed 
clustering (the formation of clusters and the election 
of cluster heads ”CH” are done at the nodes). LEACH 
assumes that the nodes are homogeneous and that the 
routing of the messages to the base station is done in 
a single hop via the nodes CH. The nodes of the 
CWHN have the opportunity to become CH 
according to election probabilities. [2] 
 
B. EEHRP: Energy Efficient Approach Named 
Object 
Cluster Head Routing Protocol (OCR) 2008Wen-
Wen Huand, Min Yu, Li-QiongXiong and Jian Wen : 
EEHRP is offered a lot of optimum yield. This 
algorithm is based on the hierarchical technique of 
routing which involves grouping of probe nodes. 
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Grouping in RCSF is grouping probe nodes in the 
large-scale probe array. At the very first step of the 
algorithm all probe nodes form beams in RCSF. In 
the next step beam head the choice took place in each 
beam. These beam heads are responsible for 
collecting data from the probe nodes in their beam. 
[3] 
 
C. EMHR: (Energy-Efficient Multi-hop 
Hierarchical Routing) 2009 Wen-Wen,Huang,Ya-Li 
Peng,JianWen,Min Y : 
EMHRP is a hierarchical routing protocol that selects 
detector nodes with the criterion of persistent energy 
level to act as group headers and set intra-group 
multi-hop routing based on the compromise between 
the two criteria of persistent energy level and 
distance. Simulation results show that our 
EMHRP can substantially reduce total energy 
consumption and significantly extend network life 
compared to other routing algorithms such as 
LEACH. [4] 
 
D. SEP (Stable Election Protocol) 2004 Georgios 
Smaragdakis, Ibrahim Matta, Azer Bestavros : 
A heterogeneous and conscious protocol to extend the 
time interval before the death of the first node (we 
call it the period of stability), which is crucial for 
many applications where the detector network 
response must be reliable. SEP is based on the 
weighted elections probabilities of each node to 
become the group head according to the remaining 
energy in each node. We show by the simulation that 
SEP always prolongs the period of stability compared 
to (and that the mean flow is greater than) obtained 
by using current assembling protocols. We conclude 
by studying the sensitivity of our SEP protocol to the 
heterogeneity parameters by capturing the energy 
imbalance in the network. We found that SEP 
produces the longest region of stability for higher 
values of extra energy provided by the more powerful 
nodes. [5] 
 
E. DEEC (DistributedEnergy Efficient Clustering) 
2008 RituKadyan et Kamal Saluja : 
DEEC is designed to handle heterogeneous RCSF 
nodes. For the selection of CH DEEC uses the initial 
and residual force of the nodes. Let the Ni denote the 
number of rounds to be a CH for the SI node. The 
poptN is the optimum number of CHs in our network 
during each round. Selection criteria for CH in DEEC 
are based on the strength of the nodes. As in the 
homogeneous network, when the nodes have the 
same amount of energy during each era choosing then 
pi = popt ensures that poptN CHs during each round. 
In WSNs, nodes with high energy are more likely to 
become CH than nodes with low energy but the net 
value of CHs during each round is equal to poptN. pi 
is the probability for each node SI to become CH, so 
node with high energy has a greater value of pi than 

popt. E (r) denotes the average energy of the lattice 
during round r. [6] 
F. LEACH-KED: (Low-Energy Adaptive 
Clustering Hierarchy-K-means Energy Distance) 
2012 JiaYunjie, Liu Ming, Zhu Song, Dong Pengto: 
It is a distance-based approach to selecting the beam 
head for equilibrium power consumption in the 
network, and also reduces the energy consumption of 
tiny probe nodes in the network. The author divided 
the complete task into two stages, to stage of 
construction and to stable stage. In the building step, 
initially make the beams as K-beams according to K- 
means that then the main beam choice on the basis of 
cost is discussed, which is calculated by the surplus 
energy of the node and the distance minimum to the 
base station of the particular beam head, and to the 
stable step, beam head broadcast the advertisement 
message to the members of the beam. Then the main 
non-beam nodes send the recognition message to the 
beam head, and after receiving the subaltern message 
by the beam head, the beam head sends the timing to 
the members. After the two LEACH-KED steps 
transmit the data, the approach affects the critical 
section of the energy- based approaches. Such as 
network survival time and network balancing power 
consumption. The simulation result shows the effect 
over traditional energy based on the LEACH and 
LEACH-C approach. [7]. 
 
III. THE S TUDIED P ROTOCOL 
 
We have established a state of the art on a batch of 
multi-hop routing protocols. To this end, we have 
selected the two LEACH and SEP protocols as being 
the best performers because it responds favorably to 
the large majority Criteria. 
 
A. Low Energy Adaptive Clustering Hierarchy 
(LEACH) protocol 

 
Fig.1. the Protocol Operational Flow LEACH 
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B. SEP (Stable election protocol) 
 

 
Fig.2. the SEP Protocol Operational Flow 

 
IV. THE S IMULATION 
 
A. Choosing the development environment 
Choosing the right simulation environment is very 
important for project development. In this research, 
Matlab software version R2014a was used to run and 
simulate our routing protocol. Many factors have 
been taken into consideration that plays the main role 
in the designed scenarios. 
The choice of MATLAB was made because of its 
powerful features and enough flexibility to adjust the 
variables and network settings, MatLab was more 
reliable and suitable for this kind of research work, as 
MatLab has high-level language features 
programming and its interactive environment that 
helps scientists and engineers to find random 
solutions to the problem with the adaptation of the 
programming language. MatLab is widely used for 
the disciplines of algorithms de- velopment science, 
posing energy consumption, data analysis and 
visualization. 
 
B. Software 
In our work, we used the Matlab R2014a 
environment, including its flexibility and efficiency 
in scientific applications. Its code is very compact 
and it supports the vectorization of most processing 
algorithms. 
 
In this brief, we wrote routines in Matlab version 
R2014a to realize our two routing protocols studied 
LEACH and SEP. In spite of the dedicated efforts we 
think it is useful to resume the work by improving the 
algorithmic aspect and the soft. 

C. Performance Measurement Network Lifetime: 
This is the time interval from the start of the detector 
network operation to the death of the last live node. 
Number of dead nodes (total, advanced and normal) 
per round: the total number of nodes that died and 
that consumed their energy. 
 

 Energy Consumption: Energy consumption 
rate one relative to another. 

 
 Data received by the station based: total 

aggregate data received by the station based 
to give the final output. 

 
 Data received by CH: total aggregate data 

received by the cluster head (CH) to give the 
final output. 

 
D. Discussion of results 
A network consisting of n = 100 nodes, randomly 
placed in a region of MxM and the BS located in the 
center is considered. 
Network fields taken for comparison 100 *100 . We 
performed simulations for different values of a = 1 
and m = 0.5 while keeping the constant of p which is 
0.3. 
 
E. Simulation Context 

 
TABLE I. SIMULATION PARAMETER 

 
Scenarios1: Average Energy Consumption 

 
Fig. 3. Average Energy Consumption. 

 
This figure represents the average energy 
consumption in relation to the number of turns in the 
100 * 100 m network field of the LEACH and SEP 
protocol. 
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Scenarios2: Exhausting knots 
 

 
Fig.4.exhausting node. 

 
Scenarios3:The total data received by the base 
station 
This figure represents the number of dead nodes in 
relation to the number of turns in the 100 * 100 m 
network field of the LEACH and SEP protocol. Note 
in this field (100 * 100 m) that the nodes are not dead 
in the two protocols. 
 

 
Fig. 5. : The total data received by the base station. 

 
Scenarios4: The total data received by the CH 
This figure shows the total data received by the base 
station relative to the number of turn in the 100 * 100 
m network field of the LEACH and SEP protocol. 
 

 
Fig. 6. The total data received by the CH. 

 
This figure shows the total data received by the 
Cluster Head in relation to the number of turns in the 

100 * 100 m network field of the LEACH and SEP 
protocol. 
 
V. SYNTHESIS 
 
As in SEP and LEACH, the selection of CHs is based 
on probability, while, if LEACH would be considered 
with homogeneity then there would be a big 
difference. With three levels of heterogeneity and 
probability based protocol obviously shows that the 
results of SEP and better than LEACH, as can be 
concluded. Nodes tend to die slowly in SEP, as in 
SEP a major part of energy is consumed in the 
sensation; while the data transmission is made only 
under the conditions when the hard threshold value is 
accomplished by the detected node or is exceeded. In 
this case, node energy as well as the probability of 
CHs is also increased. So more of the nodes will be 
available with extra energy and it can be seen that the 
throughput, which is data sent from CHs to base 
station is also increased. This happened because of 
three levels heterogeneity. So it can be clearly seen 
that there are visible differences among the protocols 
in compliance with living nodes, dead nodes and 
flow. The performances of the two protocols are 
judged under the different results, which are shown in 
the following table. The comparison of two protocols 
under the different LEACH and SEP performance 
metrics. 
 

 
TABLE II. COMPARATIVE TABLE 

 
CONCLUSION 
 
In this paper we compared performance between two 
multi- hop routing protocols (LEACH and SEP) by 
different evaluation metrics and parameters using the 
Matlab simulator. Finally after a discussion of the 
results we conclude that the SEP protocol more 
powerful than LEACH on network lifetime and stable 
term. 
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The SEP protocol suggests that the node with the 
highest energy should be the CH.SEP treats the 
network as a cluster number by communicating 
between the nodes 
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