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Abstract— Wireless sensor network consists of energy-

constrained nodes with limited computing and communicating 

capabilities. Routing in Wireless sensor network (WSN) is the 

area where energy of the nodes can be conserved to prolong the 

lifetime of the overall network. There exist some routing 

protocols, out of which clustering protocols has prove energy 

efficient because network is divided into clusters and the leader 

of the cluster is responsible for routing the data to sink after 

removing the redundant data and all other nodes need to 

forward data till their cluster heads. 

The problem with the existing protocol is, all the nodes in the 

network are eligible for becoming cluster head and cluster head 

at the border of the network may die soon because the 

communication cost to the sink will be more. In critical field 

surveillance applications we expect nodes at border area live 

longer, so we don’t allow nodes in the outer zone to become 

cluster head. In proposed scheme, we divide network into inner 

zone area network and outer zone area network. The results 

have show that the lifetime of the network is prolonged because 

nodes at the border die slowly. 

 

Index Terms— wireless sensor networks, energy efficiency, 

lifetime, clustering, outer nodes, inner nodes. 

I. INTRODUCTION 

ireless Sensor Networks are collection sensor nodes, 

which are deployed in a field for monitoring 

environmental phenomena such as variation in air pollution, 

change of weather etc. The sensed data is forwarded to sink for 

further processing, end-user can access this data through the 

Internet gateways connected to sink node. Wireless Sensor 

Networks are made up of sensors characterized by small in 

size, lightweight, low energy consumption and low 

computation capacity and deployed in inaccessible places 

where humans can’t reach like disaster places and it is 

impractical to replace batteries for thousands of nodes when 

exhausts, so conserving the energy of the nodes to prolong the 

overall lifetime of the network is very important. 

 

Clustering of nodes is an approach for energy conservation, 

where a WSN is divided clusters and one node in each cluster 

is designated as cluster head which responsible for collecting 

the data from group of member nodes and removing the 

redundant data and forwarding it to the base station or sink, 

instead of all nodes sending data directly to the sink which 

incurs more communication cost for the energy constraints 

sensor nodes. In the below Figure 1, there are four clusters in 

the network and each has got its own cluster head. 

In Wireless Sensor Networks, one node is designated as 

base station/ Sink which will have unlimited energy backup, 

and exists until all the nodes in the network die. This Sink node 

may be further connected to remove server for monitoring 

through the gateways as shown in the Figure 1. Sink and 

remote server can exchange control/data to meet the 

requirements of the applications. The other nodes are called 

normal nodes with limited energy and computation capabilities 

that can sense the environment and report the status to the Sink 

node.  

 
Fig. 1. Wireless Sensor Networks 

 

Low Energy Adaptive Cluster Hierarchy (LEACH) is most 

interesting cluster based approach among other clustering 

scheme presented in literature. LEACH performs the clustering 

in a distributed manner selecting the cluster head randomly 

among the nodes. The border node selected as cluster head 

may drain its energy very quickly and fail monitoring the 

critical area of surveillance. In this paper we propose, a cluster 

head selection scheme, which increases the network lifetime as 

well as lifetime of the border area nodes. 

 

Rest of this paper is organized as: section 2 describes the 

related work for energy efficient clustering algorithms. Section 

3 presents the network model used. Section 4 describes the 

problem statement and proposed solution. Section 5 describes 

simulation results and Section 6 concludes the work of the 

paper. 

W 
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II. RELATED WORK 

LEACH is a hierarchical protocol, which organizes the 

nodes into clusters and selects cluster head for each cluster. 

The role of the cluster head is to aggregate data from the 

member nodes, compress and forward it to the base station for 

further processing. The lifetime of complete network operation 

is divided into rounds and the role of cluster head is rotated 

among the member nodes to distribute the energy conception 

evenly among all the nodes to prolong the lifetime of the 

network. Each round is divided into two phases  

i) Setup Phase 

ii) Steady Phase  

In setup phase, clusters are organized and cluster head is 

selected. The selected cluster head will assign TDMA schedule 

to all its member nodes, each member node has to send data 

only in its scheduled time slice and remaining time it may go 

to sleep mode to save its batter power. In steady phase, the data 

transmission takes place. 

ADRP (Adaptive Decentralized Re-clustering Protocol) 

selects cluster heads and backup cluster heads for next few 

rounds based on residual energy of each node and average 

energy of the cluster. Initially, nodes send status of their 

energy and location to the base station. Base station organizes 

the clusters and selects the cluster head for each cluster along 

with a set of next upcoming heads. In the re-clustering stage, if 

the next heads is empty, initial phase is re-executed. 

EAP (Energy-Aware routing protocol) provides new 

parameter for cluster head selection. A node has higher 

probability of being a cluster head if it has a higher ratio of 

residual energy and a spanning tree is constructed among 

cluster heads to reduce energy conception. 

HEED (Hybrid   Energy-Efficient Distributed Clustering) 

another improved and very popular energy-efficient protocol is 

HEED (Hybrid Energy- Efficient Distributed Clustering) 

[Zhang/RFID and Sensor Networks, page251, 2009]. HEED is 

a hierarchical, distributed, clustering scheme in which a single-

hop communication pattern is retained within each cluster, 

whereas multi-hop communication is allowed among CHs and 

the Base Station (BS). The CH nodes are chosen based on two 

basic parameters, residual energy and intra cluster 

communication cost. Residual energy of each node is used to 

probabilistically choose the initial set of CHs. On the other 

hand, intra- cluster communication cost reflects the node 

degree or node’s proximity to the neighbor and is used by the 

nodes in deciding to join a cluster or not.  

SPIN (Sensor Protocols for Information via Negotiation) is 

a series of resource adaptive protocols. SPIN uses three kinds 

of messages in separate phases, ADV, REQ, and DATA. New 

data will advertise by ADV message to all neighbors of a 

source node and those who interested in data will reply by 

REQ. so DATA is the real message itself. ADV message only 

consists of metadata that describes a node-collected data. So it 

conserves energy by sending and receiving small 

advertisement messages.  

III. NETWORK MODEL 

In our proposed work, the following network assumptions are 

made: 

 All sensor nodes are homogeneous and stationary once 

deployed in the field.  

 Sensor nodes are location aware i.e. nodes are equipped 

with GPS (Global Positioning system) to know their 

location co-ordinates.  

 There will be signal base station/Sink located at the center 

of the sensing filed 

 All other sensor nodes will have same initial energy 

assigned and capable of sensing environment till their 

energy exhausted.  

 

IV ENERGY MODEL 

 

The member nodes in the initially will have some finite 

amount of energy and which will be spent later during network 

operation. The node need energy for various operations and the 

amount of consumed will depends of type of operations like 

sensing, processing, transmitting etc. the energy dissipation 

model is shown in the Figure 2. Most of the energy is dissipate 

during the communication and directly proportional to the 

distance between sender and receiver. 

 
Fig. 2. Radio Energy Dissipation Model 

 

According to energy model proposed in , to transmit m-bit data 

over a distance d, the total energy consumed by a node is given 

by: 

 

 ETx(m,d)= ETx - elec (m)+ ETx - amp(m,d)……..(1) 
and hence 

…..(2) 

 

while the energy consumption for receiving the m bit message 

is given by: 

  ERx(m) = m * Eelec  -----(3) 

 

V. PROBLEM STATEMENT AND PROPOSED SOLUTION 

The problem with the existing protocol is, all the nodes in 

the network are eligible for becoming cluster head and tend to 

die randomly and in critical field surveillance applications we 

expect nodes at border zone area live longer, so we don’t allow 
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border nodes to become cluster head, cluster head at the border 

of the network may die soon because the communication cost 

to the sink will be more. In proposed scheme, we divide 

network into inner zone area network and outer or border zone 

area network.  

 

LEACH is the most efficient clustering protocol to save the 

energy of sensor nodes. Which selects the cluster head 

randomly so that every node in the network will have a chance 

to become CH. But challenge is when the node with low 

energy elected as CH than that CH node will lose its energy 

early and that node will be no more functional.  

VI. RESULTS 

In this section, proposed scheme and leach are simulated in 

network simulator (NS-2, 2.35). The proposed scheme is 

compared with LEACH. The Graphs are shown for energy 

efficiency and throughput and packet delivery ratio and 

number of packet drop. The sensor network topology is 

considered for 50 nodes, the base station (BS) is located inside 

the field at the center (50, 50), and initial energy of node is 100 

Joules.  

A. Energy consumption rate  

Energy consumption rate defines the energy consumed against 

the time. The Fig 4 shows the comparison between LEACH 

and Proposed scheme.  

As shown in the below graph the slope of curve with green line 

is below the slope curve of red line, which means the proposed 

scheme consumes less energy than the LEACH so the network 

is more efficient.  

 
  
B. Packet delivery ratio  

Packet delivery ratio defines, number of packets delivered with 

respect to time. Here the number of packets received is more 

compared to number of packets received in LEACH. Fig 5 

shows the packet delivery ratio is more in the proposed 

scheme.  

C. Packet drop ratio  

Which define the number of packets lost during data transfer. 

Fig 6 shows that there is none of the packets are lost in the 

proposed method whereas LEACH has variation in packet 

drop.  

  
 
So the proposed scheme outperforms the energy efficiency of 

LEACH. As required for the lifetime of border and inner 

nodes, thus scheme prolong lifetime of WSN.  

VII. CONCLUSION 

Energy efficiency is the very important issue in WSN, which 

depends upon the CH selection method. In this paper we 

propose a Dynamic Cluster Head selection method within the 

inner area network nodes. By separating the network we are 
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not allow the border area nodes to take part in cluster-Head 

selection but we restrict the CH selection to the inner area 

nodes hence nodes at border live longer period of time in-turn 

overall lifetime of the wireless sensor network will improved. 
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