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Abstract 

A small device called wireless Sensor is one of the many new creations which present a new stage in the evolution of the 

technologies of the information. Beside Wireless Sensors allows measuring physical quantity in Environment and transforming it 

autonomously into a digital value, In order to send to one or several points of collections, which is going to be processed. 

However, a network of wireless sensor is a set of autonomous sensors, which are able to acquire, aggregate compress and to 

transmit data towards a base station. Though, several constraints and factors complicate the deployment and management of 

wireless sensor networks. The economy of energy is among the major issues of these networks, and it is difficult even impossible 

to replace the sensors or their battery because of the location of deployment that is often inaccessible. Among the solutions and 

approaches suggested resolving the problem of the conservation of energy. Leach is among popular hierarchical routing 

protocols proposed to maximize the lifetime of WSN, in spite of that, the LEACH protocol remains imperfect, of which we can 

found some defects. In this paper, we propose an improvement of the Leach Protocol in terms of management of energy; realize 

a fair distribution of the energy of the nodes on all areas of the network, and test this in simulation and experimentally on sensor 

network.   

Keywords: Wireless Sensor, Energy Consumption, LEACH, Routing, Distribution of Energy, Node-Transfer 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

The new technology had created “Wireless sensor” .This micro device allows measuring a physical quantity from the 

environment and transforming it into a digital value that can be processing. The deployment of several wireless sensors 

communicating by wireless radio, form a Wireless Sensor Network (WSN). One of the most significant challenges for WSNs is 

energy consumption. However the economy of energy is among the major issues of these networks, and it is difficult even 

impossible to replace the sensors or their battery because of the location of deployment that is often inaccessible. Much of the 

research on the WSN, work on the conservation of energy wireless sensors, however it may also seek to ensure that the energy of 

the network is distributed fairly on the different areas. However Leach is among popular hierarchical routing protocols proposed 

to maximize the lifetime of WSN. LEACH is based on the creation of clusters and Cluster-Heads, These last who are involved in 

the transmission of data for clusters to the base station (BS) [1,2]. The problem that generally arises for the LEACH Protocol is 

that the remote nodes of the BS die in the first time. This leads to not having the information in the remote areas of the base 

station [3]. 

In this work, we propose an improvement of the leach protocol to maintain the permanent balance of the network in terms of 

energy in order to avoid areas of hole, by integrating new Nodes (Node-T) and modifying the aspect of the communications in 

the network. Since the conservation of energy is a critical factor for the WSN, we will also show that this new algorithm has the 

same efficiency in the management of the consumption of energy. 

II. RELATED WORK 

Leach protocol is a hierarchical routing that allows to partition network into sub-set (cluster) and it is based on the concept of 

member nodes and Cluster-Head (CH) nodes. The member nodes route their messages to the Custer-Head, which then route this 

messages in the entire network to the base station (Sink) [4,5]. Since a few years, several research are focused on the 

improvement of Protocol Leach to resolve its difficulties, constraints and primarily the conservation of energy. There is for 

example articles that deal with the organization and the distribution of the Clusters and Cluster-Heads (CELL-LEACH, LEACH-
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C), there is also the sections that deal with the problem of the single hop (M-LEACH, TL-LEACH)[10,12]. We can say that 

these jobs create the descendants of the Protocol Leach, based on the main idea of this Protocol. 

III. LEACH PROTOCOL 

LEACH is one of the hierarchical routing protocols more popular in wireless sensor networks. The principle is to form clusters 

of sensor nodes and then use cluster-Heads premises as gateway to reach the base station. This allows conserving energy, 

because the transmissions are performed only by the cluster-Head rather than by all the sensor nodes [4,5]. The protocol takes 

rounds; each round consists of two phases:[6,7]: 

 Set-up 

 Steady-state 

 Set-Up Phase 

The principal object of this phase is the construction of the clusters and the Cluster-Heads. Indeed the protocol is based on the 

desired percentage of Cluster-Head and the number of iteration in which a node has been elected to the role of Cluster-Head. 

Thus Each node n takes a random value between 0 and 1, the node is declared Cluster-Head if its value is inferior than a 

threshold T(n), The threshold value is calculated based on the following formula:[6,8] 

          (1) 

 P: Desired percentage of Cluster-Heads. 

 r: Current  round. 

 G: The set of nodes that have not been elected Cluster-Head in the last 1/P rounds. 

The Cluster-Heads broadcast frequencies (codes) using the protocol CSMA MAC, the non Cluster-Head nodes receives these 

frequencies and choose the Cluster-Head. The member node informs the Cluster-Head that they become a member to that cluster 

with a join request to end the construction of the Cluster for a round [6]. Subsequently, and to establish communication, each 

Cluster-Head creates a table TDMA and the broadcast to the nodes-sensors of the Cluster based on the number of nodes 

constitute the cluster [7]. 

 Steady-State Phase 

At this stage, the member nodes transmit the data to the Cluster-Head, when all data are received; the Cluster-Head aggregates 

them and sends them directly to the Base Station. 

In order to minimize collisions of data transmission since the member nodes toward the CH, the latter uses the TDMA 

technique (Fig.1). [7] 

 
Fig. 1: Random Distribution of 100 sensor nodes. 

However, several criticisms are made to the LEACH protocol: 
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 The Cluster-Heads that are more distant from the base station are going to be dead quickly compared to those which are 

close to the Base Station [3,9], This leads to is that the far areas remain  not covered by sensors. 

 Leach does not guarantee a homogeneous distribution of CHs on the network and creation of homogeneous cluster. 

 The use of a single hop communication instead of a multi hops communication decreases the energy of the nodes. 

 In turn of the CH on the set of nodes of the cluster allows a hand to balance the consumption of the energy of the cluster. 

But, it generates an overconsumption of energy, because each rotation of CH needs a phase of dissemination to publicize 

the new CH. [9] 

IV. NODE-TRANSFER APPROACH 

 Problematic 

Generally, when we apply a hierarchical routing protocol Leach on the WSN, the location of the BS in the network has effects on 

the conservation of energy, or rather the length of life of the network. In effect the sensors elute Cluster-Head who are located far 

from the BS consume more energy, since the transmission distance to the BS is important. As well, the areas that consist of these 

sensors die entirely. 

 Proposed Solution 

The Leach Protocol is based on clustering mechanism. After the creation of the cluster, the nodes emit their data to the Cluster-

Head. The Cluster-Head treats aggregates and transmits these data to the Base Station. Therefore, the main node in the cluster 

(Far from Base Station) loses a lot of energy [10]. The idea to minimize the energy dissipation of the Cluster-Head, which 

implies the conservation of energy of far areas, is to look for another node that will be responsible of transmitting the collected 

and compressed data, by the Cluster-Head toward the base station. The node (Node-T) proposed must be the node closest to 

Cluster-Head in terms of distance and that his energy is greater than or equal to the energy of the Cluster-Head(Fig.2). 

 
Fig. 2: Random Distribution of 100 sensor nodes. 

The next proposal concerns the control of errors in the transmission of data to the base station in order to guarantee an 

assurance that the data are well received. For this, there are several mechanisms to ensure a certain level of data integrity. 

Thus, the two steps of the Protocol Leach will be modified as follows: 

 Step-Up Phase (Amended) 

On the first phase amended from the Leach Protocol, we will add the creation of the node to transfer. After the organization of 

the clusters and the election of the cluster head, the latter will choose the Node transfer according to the conditions and forced 

who are already cited. 

 Steady-State Phase (Amended) 

As well by putting in place one of the logical mechanisms for the detection and correction of errors we are going to deduct that 

the communications will be in four steps (Fig.3): 

 Member nodes send their data to the Cluster-Head. 

 Cluster-Head passes on a data of the cluster included and compressed towards the Node-T. 

 The Node-T transmits a copy of the data to the Base Station. 

 The Base station emits an acknowledgment (ack) of receipt toward the node-T in order destroy the data. 
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(a)                 (b)               (c)                (d) 

 
Fig. 3: The communications made in the proposed protocol. 

V. SIMULATION & DISCUSSION 

 Parameters Data 

In this part, we will compare the performance of the proposed protocol (with node-T) with the classic leach protocol. The 

wireless sensors are deployed on an area of 100m*100m with a base of station located at the point (50, 100). 
Table-1 

Parameters Table 

Number of node 100 

Initial energy of nodes 0.25 joule 

Transmitter and receiver energy 50nj/bit 

Aggregation energy 5nj/bit 

Data packet length 4000 bit 

Efs 10pj/bit/m2 

Eamp 0.0003pj/bit/m4 

 The Transmission Energy[7] 

ETX(k,d)=Eelec K + EfsKd2             if   d<d0         (1) 

ETX(k,d)=Eelec K + EampKd4         if   d≥d0   (2) 

 The Receiver Energy [6,8] 

ERX(k)=EelecK              (3) 

With: 

K= the message length in bits. 

d= the distance between the node transmitter and receiver 

Efs , Eamp =  amplifier energy.  

 The threshold distance  d0  given by (4):[11] 

d0=
mp

E

 E
fs

 

 Simulation Results 

The simulations are run in MATLAB, we consider that all nodes have an equal initial energies and each death node is excluded 

from the next round. 

On the (Fig.4), which is treated by the classic Leach protocol, shows clearly that the lower part of the network represents a 

black area of which all sensors are dead. Thus, we may not have the information of this area, which is not covered. Contrary to 

the (Fig.5) treated by the proposed protocol in which we have the death of the nodes well distributed across the network. 
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          Fig. 4: Simulation with the protocol LEACH.         Fig. 5: Simulation with the proposed protocol. 

Among the major constraints of WSN there is the economy of energy, so, if we have to develop a new algorithm to solve a 

certain problem, it is necessary that this algorithm be effective or identical in terms of energy conservation compared to the 

Protocol to be improved. The proposed protocol in this paper has the same effectiveness of energy conservation in relation to the 

Leach Protocol. 

The diagram (Fig.6) shows that the proposed algorithm has no unfavorable impact on the waste of the energy in comparison 

with the protocol LEACH. 

 
Fig. 6: Number of rounds in relation to the dead nodes. 

VI. CONCLUSION 

Several search domains worked on the optimization of the energy dissipation of wireless sensor networks, have led in the 

creation of multiple protocols routing; each one of them has advantages and disadvantages according to the criteria of the 

topology of the network and the sensors. 

The proposed protocol based on nodes responsible for the transfer (Node-T) data to the Base Station, does not really improve 

the life of the networks. But he give well results more successful than the protocol Leach in terms to maintain a good distribution 

(equitable) of energy of the network while respecting the effectiveness of the conservation of energy of the classic leach 

protocol. 

Have a good energy management, and an improvement of the duration of WSN life is one of the Perspectives, by combining 

the hierarchical routing and the image processing. 
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