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Abstract- Wireless sensor networks have obvious advantages: they can be deployed very quickly, cover very large 
geographical areas and operate without human intervention. Indeed, all sensor elements need energy to operate. Thus, energy 
saving presents one of the biggest challenges of this type of network. The purpose of our work is studied different 
mechanisms implemented for the maximization of the lifetime of the WSN we propose a study and analysis of a brunch of 
routing protocols for the minimization of energy in them. 
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I. INTRODUCTION 
 
In recent years, WSN has gained increasing attention 
both by the scientific community and by the 
community of users of this technology. As sensor 
nodes are generally battery-powered devices, the 
critical aspect that needs to be addressed concerning 
the reduction of the power consumption of the nodes 
so that the network lifetime is extended. It can be 
defined by the duration until the first node dies. It can 
also be defined by the time until a proportion of 
nodes dies .[1] 
Heinzelman et al. [2] propose a radio model of energy 
consumption (FIG.1). Thus, the energies needed to 
send ETx(s,d) and receive ERx(s) messages are given 
by: 
 To send a s bit message to a receiver far from d 
meters, the transmitter consumes: 
ETx(s, d) = ETx elec(s) + ETx amp(s, d) 
 To receive a s bit message, the receiver consumes: 
ERx(s) = ERx elec(s) 
  

 
FIG.1.Model of energy consumption. [3] 

 
The main objective of our work is to study the energy 
consumption in this type of wireless networks.  
Then show the different techniques proposed to 
minimize this consumption. Finally, we will present a 
study of low energy consumption routing protocols in 
WSN and elaborate a synthesis of these protocols. 
 
II.STATE OF THE ART ON MINIMIZING 
TECHNIQUES OF ENERGY CONSUMPTION 
 
We will present in this section a global view of 
different techniques used to minimize this 

consumption. These techniques are applied either at 
the link layer or at the network layer. The following 
diagram (FIG.2) gives an overall overview of these 
mechanisms: 
 

 
FIG.2.Energy conservation techniques [4] 

 
In the context of our work "Study and analysis of a 
set of transmission techniques for the minimization of 
energy consumption in WSN", we show mechanisms 
for minimizing energy consumption during 
communication in order to increase the lifetime of 
wireless nodes in the network. So we will focus all 
our work on routing-based techniques.  
 
In sensor networks, routing is more important as its 
success and efficiency in conserving energy and 
resources across the entire network. In fact, the role 
of routing in sensor networks is defined as the 
optimization of energy consumption in order to 
maximize the lifetime of the network [5]. The 
presentations of these mechanisms will be described 
below: 
 
A. LEACH 
LEACH (Low Energy Adaptive Clustering Hierarch) 
[6,7] is considered among the best protocols that are 
efficient in terms of energy. It is based on adaptive 
clustering, which uses the randomized rotation of 
clusterheads to distribute the load of energy equitably 
between the sensor nodes in the network. 
 
Advantage  
-Randomized rotation of CHssothatthey do not run 
out of batteries quickly. 
-Aggregation of data by the CHs. 
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Disadvantage 
-A dissipation of energy to elect a cluster-Head for 
each round. 
B. LEACH-C 
LEACH-C (Low-Energy-Adaptive-Clustering 
Hierarch-centralized) is a variant of LEACH, has 
been designed to address the problem of random 
clusterhead selection in LEACH. It has been 
proposed by the same authors of LEACH in [8]. This 
variant uses a centralized architecture to choose 
Cluster Head. 
Advantage 
-It allows a remarkabledecrease in 
energyconsumption. 
Disadvantage 
-The centralized version is not suitable for large 
networks. 
 
C. HEED 
A distributed clustering algorithm called HEED 
(Hybrid, Energy-efficient, Distributed Approach) has 
been proposed by the authors of [9] for sensor 
networks. This approach makes no restriction on the 
distribution and density of the nodes. It does not 
depend on network topology or size, but assumes that 
sensors have the ability to change their transmission 
power. HEED selects the clusterheads according to a 
hybrid criterion grouping the remaining energy of the 
nodes and a second parameter such as the degree of 
the nodes. It aims to achieve a uniform distribution of 
CHs in the network and to generate clusters balanced 
in size. 
Advantage  
- HEED extends the network lifetime by distributing 
communication energy and the number of CHs in a 
uniformway and thusproducing compact clusters 
whileminimizing the burden of control messages. 
Disadvantage 
- The clusters generatedwith HEED are not 
sobalanced in size. 
 
D. MHEED 
MHEED (Multi-Hop Hybrid, Energy Efficient 
Distributed Clustering) is a hierarchical routing 
protocol, it has been proposed in [10] to improve the 
HEED protocol. It is based on the concept of multi-
hop to resist scalability, and solve the problem of 
single-hop communication that exists in the HEED 
protocol. 
Advantage 
- MHEED  solves the problem of scalability. 
-MHEED allowsloadbalancingbetween the 
deferentialCHs. 
Disadvantage 
-The problem of hot-spots. 
 
E. DECSA 
DECSA (Distance-Energy Cluster Structure 
Algorithm) [11] a été proposé pour améliorer le 
protocole LEACH. Ainsi il prend en consideration la 

distance et l’énergie résiduelle des nœuds. Il utilise le 
modèle hiérarchique a trois niveaux: la station de 
base (SB), les CHs de la station de base (BCH), les 
clusters head (CH) et les noeuds capteurs (NS). 
Advantage 
- Reduce direct communication between the SB and 
the more distant CHs. 
-DECSA takes in considerationresidual energy and 
distance. 
Disadvantage 
- heproblem of hot-spots. 
- The randomselection of CH nodes. 
 
F. EEPSC 
EEPSC (Energy efficient Protocol With Static 
Clustering) is a hierarchical routing protocol based on 
static clustering that has been proposed in [12]. This 
is an improvement of the LEACH protocol. This 
protocol partitions the network into static clusters, 
eliminates dynamic clustering overhead 
Advantage  
- EEPSC uses staticclustering, 
whicheliminatesdynamicclusteringoverhead. 
- Extends the life of the network. 
Disadvantage 
- The CHssendtheir data directly to the SB, 
whichcanexhaust a CH in one emission. 
- EEPSC uses direct communication to the base 
station, whichis a problem in large networks. 
 
G. SLGC 
SLGC (A new Cluster Routing Algorithm in Wireless 
Sensor Network for Decrease Energy Consumption) 
is an algorithm dedicated to routing in WSN [12]. It 
divides networks into grids. The main idea of this 
protocol is that each round, a calculation of the center 
of gravity of the grid and the threshold of the energy 
are carried out. According to these two specific 
metrics, SLGC determines the nodes with the best 
performance and uses them to elect the clusterheads 
of the current cycle. In addition, to reduce control 
messages 
Advantage 
- SLGC reduces the volume of control messages 
duringeach cycle. In thisway, itincreases the life of 
the network. 
- Specificationateachturn of the new CHs, to increase 
the life of the network. 
Disadvantage 
- No balance in terms of the number of nodes in the 
clusters. 
H. ESDC 
ESDC (Event-to-Sink Directed Clustering in Wireless 
Sensor Networks) is a hierarchical routing protocol 
[13] that minimizes energy through a technique based 
on the event oriented. According to this protocol, 
clusters are formed only when necessary. 
Advantage 
- Minimizesenergy by groupingthatisdoneonly in the 
event zones and in the direction of the base station. 
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- Reduces the number of control messages. 
Disadvantage 
-It does not takeintoaccount the residualenergy of the 
nodesduring transmissions. 
 
I. MR-LEACH 
(Diane et.al., 2013) [64] suggested a measurement 
redundancy aware LEACH (MR-LEACH) which 
uses grouping of nodes based on the geographical 
location. At the time of data aggregation by CH node 
the information received by any node belonging to 
the same group processed without receiving the data 
from other nodes of that group. This is done because 
all nodes of a group contain similar information 
which will waste the energy in data aggregation and 
hence neglected. 
 
Advantage 
- MR-LEACH  solves the problem of scalability. 
- MR-LEACHtakesintoaccountredundancy of 
measures 
- Aggregation of data by CHs 
- MR-LEACH  improvesenergyconsumption. 
 
J. EERFC 
EERFC (Performance of Energy Efficient Relaying 
for Cluster Based Wireless Sensor Networks) [15] is 
a hierarchical routing protocol, it has been proposed 
to improve the FCA (fixed clustering algorithm), it 
separates the nodes of the sensor network in equal 
groups and selects the CHs from the closest point to 
the base station. This protocol minimizes the energy 
consumption of the CH, thus extending the network 
life better than FCA. 
Avantage 
-EERFC certainlyreduces the energyconsumption of 
the sensors. 
Inconvenient 
-The generated clusters are not sobalanced in size. 
 
III. COMPARATIVE TABLE FOR ROUTING 
PROTOCOLS STUDIED 
 
Comparing the different routing protocols designed 
for wireless sensor networks, it is important to use 
appropriate classification criteria to distinguish them. 
Indeed, the classification allows us to better 
understand the characteristics of these protocols and 

to be able to deduce among which is the least 
consuming in term of energy or which has good 
performances compared to its homologues. 
 
Comparison parameters: 
 Clustering :A technique for partitioning the 
network into groups (Clusters), knowing that for each 
group is designated a leader (CH), the latter 
communicates with the members of his group and the 
Cluster Heads of the other groups [16]. 
 Classification : the network structure section 
presents three main classes of routing protocols 
dedicated to WSN, namely protocols using flat 
routing, geographic routing or hierarchical routing. 
[17] 
 Agregation : the aggregation defined as a set of 
communicating nodes between them that transmit the 
data to the cluster to the sink. Aggregation is one of 
the mechanisms used to reduce the load on network 
traffic as well as energy consumption. [18] 
 Multi-hop: Multi-hop routing is the nodes send 
packets to the base station using their neighbors to 
route the packet one level down to reach the base 
station. [19] 
 Scalability: a sensor network is scalable because it 
has the ability to accept a very large number of nodes 
that work together to achieve a common goal. [20] 
 Energy efficiency: the total energy consumed by 
the nodes of the network [21] 
 
IV. SYNTHESIS  
 
Throughout this work we have focused on the main 
routing protocols to minimize energy consumption in 
sensor networks by studying their characteristics and 
operating principles. According to the comparison 
between these protocols (TAB.1.) We note significant 
differences between them the efficiency and 
scalability, we found that the MR-LEACH and 
DECSA protocols have a higher energy efficiency 
than the other ones protocols studied but the MR-
LEACH protocol solve the problem of scalability 
unlike the DECSA protocol and as we have seen 
previously it takes into account the redundancy of the 
measures and which uses the clustering of the nodes 
according to the geographical location.

 
TAB.1.Classification of routingprotocols. 
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CONCLUSION 
 
Through our exhaustive study of some routing 
protocols to minimize energy consumption in sensor 
networks. The analysis of these protocols allowed us 
to highlight the advantages and the disadvantages of 
the routing techniques adopted by each one of them. 
Thus, we made a comparative study between these 
protocols to be able to deduce among which is the 
least consuming in term of energy or which has good 
performance compared to its counterparts. 
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