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 Wireless Sensor Networks (WSNs) is an network of an inexpensive low coverage, 

sensing, and computation nodes. The sensors networks are extremely sensitive to 
energy consumption. Energy saving is the main issue in the wireless sensor networks. 

Many researchers have been focused only on developing energy efficient protocols for 

continuous-driven clustered sensor networks. In this paper, we propose a modified 
algorithm for Aodv (ad hoc on-demand distance vector) Our modified protocol called 

“Energy-Efficient Adaptive Protocol for Clustered Wireless Sensor Networks (EEAP)” 

is aimed at prolonging the lifetime of the sensor networks by balancing the energy 
consumption of the nodes. EEAP makes the high residual energy node to become a 

cluster-head. The elector nodes are used to collect the energy information of the nearest 

sensor nodes and select the cluster-heads. We compare the performance of our EEAP 
algorithm with the Aodv protocol using simulations. 
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INTRODUCTION 
 

 Wireless Sensor Networks (WSNs) consists of spatially distributed autonomous devices using sensors to 

cooperatively monitor physical or environmental conditions such as temperature, sound, vibration, pressure, 

motion or pollutants, at different locations (Al-Karaki, J.N. and A.E. Kamal, 2004). The development of 

wireless sensor networks was originally motivated by military applications for battlefield surveillance. 

Therefore, Wireless sensor networks are used in many civilian applications, including environmental and habitat 

monitoring, health-care applications, home automation and traffic control. This network contains a large number 

of nodes which sense data from an impossibly inaccessible area and send their reports toward a processing 

center which is called “sink”. Since sensor nodes are power constrained devices, frequent and long-distance 

transmissions should be kept to minimum in order to prolong the network lifetime (Ayyasamy and K. 

Venkatachalapathy, 2014).  

 One efficient approach is to divide the network into several clusters (Handy, M.J., 2002), each electing one 

node as its cluster head. The cluster-head collects data from sensors in the cluster which will be fused and 

transmitted to the base station. Thus only some nodes are required to transmit data over a long distance and the 

rest of the nodes will need to do only short distance transmission. Then more energy is saved and overall 

network lifetime can be prolonged (Otgonchimeg Buyanjargal, Youngmi Kwon, 2010). Much energy efficient 

routing protocols are designed based on the clustering structure where cluster-heads are elected periodically. To 

model energy consumption, three basic states of a node can be identified: sensing, data processing and data 

communication. 

 Experimental measurements have shown that data transmission is very expensive in terms of energy 

consumption, while data processing consumes less. Minimizing the number of communications by eliminating 

or aggregating redundant sensed data saves much amount of energy. In a homogeneous network, cluster head 

uses more energy than non cluster head nodes. As a result, network performance decreases since the cluster head 

nodes go down before other nodes. Thus dynamic, adaptive and energy efficient cluster head selection algorithm 

is very important issue in clustered WSNs. 
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2. Related Work: 

 The main goal of this paper is to In general, routing in WSNs can be divided into flat based routing, 

location based routing and hierarchical-based routing  depending on the network structure. In flat-based routing, 

all nodes are typically assigned equal roles or functionality. In hierarchical-based routing (Ayyasamy and K. 

Venkatachalapathy, 2013), however, nodes will play different roles in the network. In location-based.  Design a 

routing protocol that can maximize the network lifetime of Wireless Sensor Network, due to the limited energy 

of Sensor Node (Tilak, S., 2002; Ruiz, L.B., 2004). It using two main clustering Protocol and to analyze and 

compare its performance measures. Here the whole work is classified into two main phases they are i) Setup 

phase and ii) Steady-state phase (Padmanabhan, K., Dr. P. Kamalakkannan, 2011). In the setup phase the 

clusters are formed and the cluster-heads are selected. And in the Steady state phase, data from non cluster 

heads are transmitted to the sink. Here the sensor nodes communicate to the cluster-heads using TDMA 

schedule. The nodes communicate to the cluster-head only in their allotted slots (Ayyasamy and K. 

Venkatachalapathy, 2012; Intanagonwiwat, C., 2000). It avoids collision. The metrics for using LEACH 

protocols are, when network size is increased, distance between Cluster Head and Base Station is also increased 

extremely. This large network is not suitable for LEACH, in which BS is assumed at single-hop to all CHs. 

Transmission energy cost of CHs is not affordable in LEACH. Routing, sensor nodes  positions are exploited to 

route data in the network (ZhengZeng-wei, 2004). A routing protocol is considered adaptive if certain system 

parameters can be controlled in order to adapt to the current network conditions and available energy levels. 

Furthermore, these protocols can be classified into multipath-based, query-based, negotiation-based, QoS-based, 

or coherent-based routing techniques depending on the protocol operation.  

 

AD-HOC on-Demand Distance Vector Routing Protocol: 

 AODV is a reactive protocol that discovers routes on an as needed basis using a route discovery 

mechanism. It uses traditional routing tables with one entry per destination. Without using source routing, 

AODV relies on its routing table entries to propagate an RREP (Route Reply) back to the source and also to 

route data packets to the destination. AODV uses sequence numbers maintained at each destination to determine 

freshness of routing information and to prevent routing loops. All routing packets carry these sequence numbers 

(ZhengZeng-wei, 2004; Vinh Tran Quang and Takumi Miyoshi, 2008). 

 It maintains timer-based states in each node, for utilization of individual routing table entries, whereby 

older unused entries are removed from the table. Predecessor node sets are maintained for each routing table 

entry, indicating the neighboring nodes sets which use that entry to route packets. These nodes are notified with 

RERR (Route Error) packets when the next-hop link breaks (Dali Wei, 2008). This packet gets forwarded by 

each predecessor node to its predecessors, effectively erasing all routes using the broken link. Route error 

propagation in AODV can be visualized conceptually as a tree whose root is the node at the point of failure and 

all sources using the failed link as the leaves The advantages of AODV are that less memory space is required as 

information of only active routes are maintained, in turn increasing the performance, while the disadvantage is 

that this protocol is not scalable and in large networks it does not perform well and does not support asymmetric 

links. 

 It is an on-demand, single path, loop-free distance vector protocol. It combines the on-demand route 

discovery mechanism in DSR with the concept of destination sequence numbers from DSDV .However, unlike 

DSR which uses source routing; AODV takes a hop-by-hop routing approach. Below we give an overview of 

some key features of the AODV protocol required for the development of AOMDV in the following section. 

 In on-demand protocols, route discovery procedure is used by nodes to obtain routes on an „as needed‟ 

basis. In AODV, route discovery works as follows. Whenever a traffic source needs a route to a destination, it 

initiates a route discovery by flooding a route request (RREQ) for the destination in the network and then waits 

for a route reply (RREP). When an intermediate node receives the first copy of a RREQ packet, it sets up a 

reverse path to the source using the previous hop of the RREQ as the next hop on the reverse path. In addition, if 

there is a valid route available for the destination, it unicast a RREP back to the source via the reverse path; 

otherwise, it re-broadcasts the RREQ packet. Duplicate copies of the RREQ are immediately discarded upon 

reception at every node. The destination on receiving the first copy of a RREQ packet forms a reverse path in 

the same way as the intermediate nodes; it also unicasts a RREP back to the source along the reverse path 

(Heinzelman, W., 2000). As the RREP proceeds towards the source, it establishes a forward path to the 

destination at each hop. 

 Route maintenance is done by means of route error (RERR) packets. When an intermediate node detects a 

link failure (via a link-layer feedback, e.g.), it generates A RERR packet. The RERR propagates towards all 

traffic sources having a route via the failed link, and erases all broken routes on the way (Tilak, S., 2002). A 

source upon receiving the RERR initiates a new route discovery if it still needs the route. Apart from this route 

maintenance mechanism, AODV also has a timer-based mechanism to purge stale Routes. 
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3.Proposed Model: 

3.1 Eeap System Model: 

 Energy-Efficient Adaptive Protocol for Clustered Wireless Sensor Network is designed at prolonging the 

lifetime of the sensor networks by balancing the energy consumption of the nodes. EEAP makes the high 

residual energy node to become a cluster-head. The elector nodes are used to collect the energy information of 

the nearest sensor nodes and select the cluster-heads. 

 

3.2 The Proposed System Assumed With The Following Properties: 

• The sink located very far from the cluster-heads.  

• All the sensor nodes are stationary with limited energy.  

• All the sensor nodes are equipped with power control capabilities to vary their transmitting power.  

• The network is assumed to be continuous data delivery model. 

 

 
 

Fig. 3.1: Flowchart for the proposed model. 

 
Fig. 3.2: EEAP Protocol Life time Model. 

 

4. Eeap System Model: 

 The EEAP involves with four phases they are, 

4.1   Topology Formation. 

4.2 Clustering Mechanism 
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4.3    Data transmission scheme  

4.4   Performance Evaluation 

 

4.1. Topology Formation: 

 The initial setup of Topology formation involves with Network creation. This topology formation module 

represents the formation of network with nodes. Here initially nodes were created randomly and placed under 

the network with some topographic positions. Wireless mobile nodes are placed intermediate area. Each node 

knows its location relative to the sink. Each node is programmed with the total number of nodes in the network. 

Here some nodes act as sink and some nodes as receiver node. Then the sink selects most separated k optimal 

number of elector nodes and it broadcasts and elector advertises the message.  

 

4.2. Clustering Mechanism: 

 The clustering phase involves the cluster formation and cluster head selection. In the LEACH protocol, the 

cluster head is selected randomly. But in the proposed algorithm, the elector node selects the cluster head based 

on the residual energy of each sensor node within the cluster. Elector nodes take responsibility for collecting 

nearest sensor‟s information and energy is greater than others. Based on high signal strength of the 

advertisement message member node chooses it‟s nearest cluster head nodes. After the cluster head node is 

selected by elector node, the cluster head node broadcasts a cluster head advertisement message containing 

cluster head ID. Non – cluster head nodes then select the most relevant cluster head node according to the signal 

strength of the advertisement message from the cluster head nodes. Each member node transmits a join request 

message. 

 

4.3 Data Transmission Scheme: 

 The cluster head node collects and aggregates the data from the non-cluster head nodes. Once the cluster 

head node receives the join request message from member nodes, the cluster head setup a TDMA schedule 

according to their active member nodes. 

 In this proposed protocol, the cluster heads of all clusters exchanging their aggregated data between them. 

On rotational basis, one cluster head collects all the data from other cluster heads and transmit to the base 

station. Each cluster head takes the responsibility of transmitting data to the base station.  Once the data 

transmission phase ends, network reforms the cluster head selection procedure in a new round. CH1 will 

aggregate the data received from other cluster-heads and the sensor nodes in its cluster, and transmit the 

aggregated data to the sink which far from the cluster-heads. Instead of all the cluster heads sending the 

aggregated to the sink, one cluster-head collects, aggregates, and transmit the data the sink. Many research 

works proved that the transmission will consume more power than the sensing and reception. This approach will 

reduce the battery usage and saves extend the life time of network. 

 

4.4 Performance Evaluation: 

  Sensor node transmits data to cluster head, cluster head forward data to base station, then to show the 

harmony search algorithm one of the source node of cluster transmits data to sink in shortest distance 

 

Energy Consumption and Simulation parameters: 

 In this simulation, pls see in table1 energy is decreased whenever a node transmits or receives data and 

whenever it performs data aggregation. The carrier sense operation consumes less energy.  

 
Table 1: Simulation parameters. 

Description Value 

Simulation Area 100 x 100 

Number of Sensor nodes 150 and 300 

Sink node Location Far from the network 

Initial Energy 0.2 J 

Energy of data aggregation 5nJ/bit 

Data packet size 500 bytes 

Optimal cluster number 10 

 

 Energy is decreased whenever a node transmits or receives data and whenever it performs data aggregation. 

The carrier sense operation consumes less energy. It enable the nodes to graceful handle the link failure, as 

topology dynamically changes to improve network lifetime in terms of number of rounds. It can be observed 

that the network lifetime increase as the initial energy of node and probability of CH selection increases.  
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5. Experimental Result: 

 Network Simulator 2 (NS2) has been used for validating sensor networks in terms of trust merits. During 

Simulation experiment, the rectangular, flat terrain dimension of 600 X 600m area in which sensor nodes are 

randomly deployed. The execution time can be assumed as 600s and results were shown in the graph 

 The usage of energy consumption path level in the nodes is described in the fig. 5.1 graph. Simulation 

energy is decreased whenever a node transmits or receives data and whenever it performs data aggregation. The 

carrier sense operation consumes less energy. And Throughput analysis is discussed in fig 5.2 model. 

 

 

 
 

Fig. 5.1: Energy consumption graph. 

 

 
 

Fig. 5.2: Throughput analysis result ant graph. 

 

6. Conclusion: 

 Wireless sensor networks are increasingly being used in various applications. This project proposesed an 

“Energy Efficient Adaptive Protocol for Clustered Wireless Sensor Networks” (EEAP), to extend the lifetime of 

a sensor network by balancing energy usage of the nodes. Our algorithm ensures that the nodes with more 

energy should be cluster heads more often than the nodes with less energy. We showed that in many cases our 

algorithm is more energy efficient than LEACH. The results show that the proposed algorithms can maintain a 

balanced energy consumption distribution among nodes in a sensor network and thus prolong the network 

lifetime. 
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