
International Journal of Wireless Communication and Simulation 

ISSN 2231-1254 Volume 8, Number 1 (2016), pp. 21-30 

© Research India Publications 

http://www.ripublication.com 

 

 

 

Energy Optimization In Wireless Sensor Networks 

Using Leach Protocol 
 

 

M. Dharmateja and K. Vaishnavi 

 

P.G Student, Dept. of CSE, 

Sree Vidyanikethan Engineering College, Tirupathi, India. 

Email_id: dharmatejamd@gmail.com Contact no: 9502217548 

karumanchi.vaishnavi@gmail.com Contact no: 9493733842 

 

 

Abstract: 

 

Wireless Sensor Networks are created by using connected wireless sensor 

nodes that each node is compact and has the ability of sensing, storing and 

processing the environmental information as well as communicating with 

other nodes. Strong adaptability, High fault tolerance, and comprehensive 

sensing coverage are the main merits. These are some of the features which 

allow wireless sensor networks to be applied to a diverse range of 

applications, e.g. environmental monitoring, home, health care, battlefield 

surveillance, and so on. In recent times, WSNs have become a crucial space 

for research. In wireless sensor networks during communication process 

between the sensors nodes more amount of energy is consumed. 

 

Keywords: Energy efficiency, Cluster head, Lifetime, Wireless sensor 

network. 

 

 

Introduction: 

Recent promotions in Electronic and wireless communication industries, has created 

the ability of designing tiny size, minimum price, low consumption and multi 

applications sensors. These small sensors have the ability of receiving, processing and 

sending the environmental data and have created an idea for development of networks 

that are named Wireless Sensor Networks [9]. The sensor networks architecture 

performance is so that the sensors distributed randomly and consistently in a region to 

detect and control the processed events, and then they send the information to the base 

Station [10]. These sensors have high performance and they have some restrictions 

while developing in high scale. The sensors limits can be classified into some 

categories such as band width restriction, no battery replacement short radio broadcast 
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and low energy consumption conditions in most cases. Every sensor node is usually 

equipped with a battery, microcontroller and transceiver. Sensor nodes are generally 

set with communication and processing capability. In wireless sensor networks 

efficiency of energy is an important issue. Hierarchical routing is a professional way 

to minimize the energy consumption within a cluster. However, because the cluster 

heads (CHs) closer to the sink node are burdened with heavy traffic, they drain much 

faster than other CHs. 

Some features of sensor network make it dissimilar from other traditional and wireless 

networks. These features are: 

• High density of node distribution in operating region 

• Failure talent of the nodes 

• Data oriented network 

• Memory 

• Dynamic and periodic topological changes 

• Hardware including size restrictions, power supply, process power and 

capacity 

• Using the broadcast communication method instead of peer to peer method 

 

Protocols and sensor network algorithms should have capability of self-organizing. 

Thus, routing protocols design should increase network lifetime and utilize maximum 

node energy, also WSN routing networks should be simple with few calculation's, 

little delay in data transferring from nodes to the Sink, minimum energy consumption. 

In this view, so many protocols and algorithms have been designed. One of the 

methods is hierarchical method. By this method, lots of data aggregation methods 

could be done in every cluster. Clustering methods have a few advantages. The first 

one is that they split network to some different regions and each region is managed by 

a Cluster-Head. The second one is to decrease data redundancy because of data 

aggregation by the Cluster-Head (CH). Sensor networks organization in the clustered 

architecture lead to several clustering algorithms at recent years [4].In fact Cluster-

Heads can aggregate, process and filter the data send by cluster members, then 

reducing network bandwidth. Clustering saves energy power. Many applications are 

required for wireless sensor networks (WSN) to self-organization of a network into 

clusters. Cluster creates a hierarchical structure over a flat network. 

In this paper we have present a clustering algorithm that has clustering network and 

sending data by the CH in each cluster. Thus decrease energy consumption and 

increase network lifetime. Also in this the data of each cluster is send to BS via a 

single method [4]. 

 

 

RELATED WORK: 

Bagheri et al. [12] proposed a protocol in which GPS system is used to activate the 

nodes. Cluster head is selected to construct multi-path routes between nodes. If the 

path selected is failed, cluster head will choose another path. Quynh et al. [13] have 

suggested an event-based multipath clustering protocol. Nodes will be activated if an 

event is identified in their close proximity. One among the activated nodes with 
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maximum energy is elected as cluster head. The other activated nodes form a cluster 

by connecting to the cluster head. Mazaheri et al. [14] have proposed a QoS based 

multipath hierarchical routing protocol. The nodes elected as a cluster head within its 

range r based on the remaining energy and the distance to the sink. In multipath 

construction a set of clusters are elected by the cluster head in its range R based on the 

distance to the sink, residual energy, signal to the noise ratio and remaining buff er 

size. Jin et al. [15] explained the Passive Cluster based Multipath Protocol. In this 

protocol, the node will be close to the event waits for a certain time to become the 

candidate cluster head. If it does not get any cluster head announcement, it becomes 

the cluster head and broadcasts the advertisement on its range R. The nodes inside the 

range R/2 joins the cluster and remaining nodes follow the same procedure for cluster 

formation and also the nodes within the range R become the candidate cluster head. 

Branch aware flooding method is employed to construct the multipath between the 

sources and sink node. For the next time if any source detected the identical event, the 

same sets of clusters were used, however a contemporary set of multipath is needed 

for data transmission. In existing protocols higher-energy consumption is there 

because of additional management packet overhead. It directly affects the lifetime of 

the network. These protocols provide additional stress on reliability through the 

multipath but neglect some QoS parameters like as end-to-end delay, control overhead 

and network lifetime. Zaman et al. [16] have planned a protocol whenever the 

network is split into levels. One cluster head is selected in each and every level. The 

cluster head gathers the data from all the nodes of that level and send it to the lower-

level cluster head using directional flooding technique. Almalkawi et al. [17] have 

planned a cross layer clustered multipath routing. The nodes are randomly deployed 

and heterogeneous. The sink initiated the cluster formation by broadcasting the 

control packet and supported received signal strength, the powerful nodes become the 

cluster heads. The cluster heads are classified into different levels. They send the 

information through the higher level cluster head. An analysis based clustering and 

multipath routing is proposed [17]. For cluster formation, the base station chooses a 

specific number of candidate cluster heads randomly on certain probability. The 

candidate cluster head checks for the faulty status of each other. Once the faulty node 

is detected, it is eliminated from the network. The neighboring node having the 

highest residual energy will become a cluster head and the remaining nodes join the 

nearby cluster head and form the cluster. For multipath construction, the cluster head 

is chosen within the range 2R having the minimum distance from the sink. The 

protocols which do not have a proper path, they have the information regarding their 

neighbor nodes. They have to select a node from the neighboring record without 

knowing their current residual energy or connectivity with the other nodes. It 

minimizes the reliability of a network.  Wang et al. [18] explained a hierarchical 

multipath routing protocol is hierarchical. To allocate the distance between the source 

and sink each node has a hop count value. The node will be selected the parent and 

alternate parent node based on the hop count value to make the multipath [3]. The 

network with the sink as the root node it looks like a tree. Using hierarchical structure, 

it reduces some amount of energy consumption and data traffic [3]. 
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PROPOSED WORK: 

The core operation of a WSN is to be gathered and convey the collected information 

to a distant BS for their processing and analysis. Gathering data from a WSN in an 

energy effective manner is an important way to extend its network life time. These 

calls are used for an appropriate routing protocol to ensure that the efficient data 

transmission is done through the network. The sensor nodes are occasionally switch to 

their sensors, sense the environment and transmit data at constant time intervals. They 

provide a snapshot for the relevant attributes at regular intervals. At later the sensor 

nodes should react immediately when the changes are to be happened at a certain 

event [5]. 

The proposed LEACH routing protocol ensures that the elected cluster-heads will be 

distributed regularly over the network and there is no possibility that all cluster-heads 

will be concentrated at an individual part of the network. 

The performance of the proposed LEACH protocol is evaluated mainly based on the 

following metrics: 

Average Energy utilization: The average energy consumption of a sensor nodes are 

measured at equal intervals [5]. 

The total sensor field is segregated into equal sub-regions. The choice of the cluster 

head from each sub-region is determined by the energy of the sensor node. Following 

is the algorithm for the LEACH protocol. 

 

 

ALGORITHM: 

Algorithm for cluster head selection: 

E[#CH]= i(t)*1=K 

K/N-k*(r mod N/k): Ci(t)=1 

Pi(t)={ 

0 : Ci(t)=0 

E [ i(t)] = N-K*(r mod N/K) 

E[#CH] =  i(t)*1 

= (N-K*(r mod N/K))* k/N-k*(r mod N/k) 

= K 
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Figure 1: Flowchart of the distributed cluster formation algorithm for LEACH 

 

 

SIMULATION: 

Simulation Parameters 

 

Table 1: Parameters for simulation 

 

Parameter Value 

Network Size 200*200 

Number of Nodes 200 

Base Station Location 100,100 m 

Initial Energy 2j 

Packet size 100 KB 

Transmission Range 120 m 
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Results and Analysis: 

 

 
 

Figure 2: Sensor network topology for 200 nodes with base station at (100,100) 

 

 
 

Figure 3: Dynamic cluster formation 
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Figure 4: Average energy consumption under different cluster header number 

 

 

From this we can view that the energy consumption is minimum when the number of 

cluster heads are five, and LEACH simulation is done in the following aspects for 

respective five and six cluster heads in order to verify that the LEACH protocol under 

optimal number of cluster-heads can improve its network performance [6]. 

 

 
 

Figure 5: Average remain energy of 200 sensor nodes 
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Figure 6: Total amount of data received at BS over time 

 

 
 

Figure 7: Total amount of data received at BS per given amount of energy 
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The cluster head of m
th
 cluster aggregates the data received from another sensor 

nodes, transmits to the next hop cluster head with its own data which is nearer to the 

base station based on the cluster formation and the shortest distance among the cluster 

head and the BS [6]. At every transmission or repetition made, energy decrease occurs 

for every node; to prolong the lifetime of the WSN the cluster head rotation was 

utilized. 

We observed that the first node dies during a non-hierarchical cluster creation. Since 

all nodes tend to send the captured data via one randomly chosen cluster head per 

round to the base station [5]. The elected cluster heads during the round of simulation 

significantly reduced the CHs’ energy over a short period. 

 

 

CONCLUSION: 

This paper proposed an energy efficient routing scheme using the clustering and 

multipath technique. The workloads of the sensor nodes are alleviated by giving more 

responsibility to the base station. The multipath gives more reliability to the network, 

and it increases the throughput and decreases latency. In addition to that, cluster based 

data collection reduces the traffic and energy consumption and also increases the 

lifetime of the network. The simulation results show that the proposed protocol is 

outperformed. 
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