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Abstract: 

The High Energy First provides optimal cluster head selection with respect to network lifetime under the International Commission 
on Occupational Health condition.. The amount of energy consumed by a sensor node depends on the role it serves, as well as the 

workload it handles. it provides the ability to control the number of cluster heads used in each level, which makes the energy 

consumption method more accurate, and allows a tighter bound for the network lifetime to be found. In the proposed HEF scheme, 

a total of nodes with the highest residual energy will be chosen to be cluster heads in each round. The rest of the nodes would serve 

as regular nodes. Each regular node joins the cluster formed by the cluster head closest to it. In each round, each sensor node   

sends the sensed data to its  cluster head and then forwards the information to the base station. 
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                            I.INTRODUCTION

       A Wireless Sensor Network (WSN) has large number 
of sensor nodes capable of collecting information from the 

environment and communicating with each other via wireless 

network. The collected data will be delivered to sinks, using 

multi-hop communication. The sensor nodes are typically 

expected to operate with batteries and not-easily-accessible, 

sometimes in large quantities. It can be difficult or impossible 

to replace the batteries of the sensor nodes. On the other hand, 

the sink is typically rich in energy. Since the sensor energy is 

the most precious resource in the WSN, the efficient 

utilization of the energy to prolong the network lifetime has 

been the focus of much on the WSN. The communications in 

the WSN has the many-to-one property in that data from a 
large number of sensor nodes to be concentrated into a few 

sinks. 

Since multi-hop[5] routing is generally needed for distant 

sensor nodes from the sinks to save energy, the nodes near a 

sink can  have a large amount of traffic from other 

nodes.Sensor nodes are resource constrained in term of 

energy, processor, memory and low range communication. 

Limited battery power is used to operate the sensor nodes and 

is very difficult to replace or recharge when the nodes die. 

This will affect the network performance. Optimize the 

communication range and minimize the energy usage, one 
need to conserve the energy of sensor nodes[7].Sensor nodes 

are deployed to gather information and desired that all the 

nodes works continuously and transmit information . This 

address the lifetime problem in wireless sensor networks[8]. 

Sensor nodes spend their energy during transmitting the data, 

receiving and relaying packets. Hence,  routing algorithms that 

maximize the life time when the first battery expires is an 

important consideration. Designing energy aware algorithm 

increases the lifetime of sensor nodes. It is important to 

guarantee that data can be successfully received to the base 

station the first time instead of being retransmitted. In wireless 
sensor network data gathering, data transmission and routing 

are challenging tasks due to their dynamic and unique 

properties.  

 

II.RELATED WORK 

          Opportunistic Routing Algorithm for Relay Node 

Selection in Wireless Sensor Networks was developed by Juan 

Luo et.al., Energy savings optimization has become one of the 

major concerns in the wireless sensor network (WSN) routing 

protocol design, The fact that most sensor nodes are consist 

with the limited non rechargeable battery power[3].Minimizing 

energy consumption and maximizing network lifetime for data 
relay in one-dimensional queue network. Following the 

principle of opportunistic routing theory[3],multihop relay 

decision to optimize the network energy efficiency is made 

based on the differences among sensor nodes, in terms of both 

their distance to sink and the residual energy of each other. 

Specifically, an Energy Saving via Opportunistic Routing 

(ENS_OR) algorithm is designed to ensure minimum power 

cost during data relay and protect the nodes with relatively 

low residual energy. Lifetime Maximization in Wireless 

Sensor Network was developed by  Veeranji Reddy and Lydia 

Jeba, Network lifetime predictability is an essential system 
requirement for the type of wireless sensor network (WSN) 

used in safety-critical and highly reliable applications 

basically wireless sensor networks are battery power operated. 

When the power consumption is low then network lifetime of 

sensor network is high. Clustering sensors into groups is a 

popular strategy for maximizing the network lifetime. 

Introduce Sequence First in first out, all the messages are 

stored into an order by the sequence. Base station uses this 

technique. 
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DISADVANTAGE 

 

 High energy consumption 

 Delay rate is high 

 High amount of traffic occurs in data communication 

 

II.PROBLEM DEFINITION 

  The routing protocols were solely designed for 

wireless sensor networks and later enhanced to suit the WSN 

scenarios. Number of Existing Routing protocols transmitting 

data consumes much more energy than other tasks of sensor 

nodes, energy savings optimization is realized by finding the 

minimum energy path between the source and sink in WSNs. 

However, these protocols encounter different problems that 

motivate us to design a new robust scheme.  

 

IV.SYSTEM DESIGN 

The system design explain about the transferring of 
message from source to the sink according to the  energy level 

. The source node sends the request to neighboring nodes in 

the network and grouping the neighboring nodes clusters in 

the network. At each level, one cluster node with highest 

residual energy will be chosen as a cluster head. The rest of 

the nodes would serve as regular nodes. All other regular 

nodes combine with the nearest cluster head to form the 

cluster. Each sensor node sends the sensed data to its 

corresponding cluster head, which forwards the information to 

the base station. 

 
 

 

 

 

 

 

 

                 Figure1 System Architecture 

 

V.MODULES DESCRIPTION 

Our Proposed work has the following modules.  

There is Listed Below 

 

 Network Formation            

  Route Discovery 

 Cluster Head Selection 

 Energy Consumption Modeling 

 Energy Efficient Routing 

 

a) Network Formation 

    To create nodes select the source and destination. 
After selecting the source and destination, source wants to 

send the data to destination. So need a route for data 

forwarding. In this assign the energy model for every sensor 

nodes based on the energy model the cluster head will select 

and change [7]. 

 

 

b) Route Discovery 

       Initially source sensor nodes broadcast its route 

request to which are the neighbors available in nodes range. 

Neighbor nodes receive the request and it will check base 

station address, if the particular node is a base station it will 

generate route reply and it will send to source nodes through 
the corresponding path [7]. If the node is not a base station it 

will forward to next nodes. After select the route all the nodes 

update its route cache. 

 

c) Cluster Head Selection 

 The cluster head is the nodes with higher energy 

depending on the algorithm [8]. Here cluster head performs 

computational functions such as data aggregation and data 

compression in order to minimize the number of transmission 

to the base station (or sink) there by saving energy. The basic 

principle of its efficiency is that it operates on the rule of 

divide and conquers .The cluster head is changed dynamically 
according to the decrease  in energy level. The next cluster 

head is selected   

 

d) Energy Consumption Modeling 

Transmission in WSNs is more energy consuming 

compared to sensing, therefore the cluster heads will performs 

the transmission of the data to the base station which consume 

more energy compared to the regular of the nodes. Clustering 

method should ensure that energy dissipation across the 

network should be balanced and the cluster head should be 

changed in order to balance the network.  
 

e) Energy Efficient Routing 

   The routing between the source to sink. one 

important goal of a routing protocol is to keep the network 

functioning as long as possible. The cluster head collects the 

information from the cluster nodes. The data collected from 

the nodes transmitted to the sink or base station. The 

transmission from source to sink  takes multipath 

communication[5].                    

 

Delay 
Delay is defined as the average time taken for a packet to be 
transmitted from the source to the destination. The total delay 

of packets received by the destination node is di, and the 

number of packets received by the destination node is pktdi. 

The Delay is calculated using the  following equation  

 

 

di -The total delay of packets received by the destination node 

D-Delay 

pktdi - The number of packets received by the destination node 

in the ith application 

       

Packet Delivery Factor 
  The ratio of the number of packets received at the 

destination and  the number of packets sent by the source. 

Here, pktdi is the number of packets received by the 

destination node in the ith application, and pktsi is the number 

of packets sent by the source node in the ith application. The 

Packet Delivery Factor is calculated using following equation  
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PDF -Packet Delivery Factor 

pktdi - The number of packets received by the destination node 

in the ith application 

pktsi - The number of packets sent by the source node in the ith 

application. 

 

Energy calculation 

Energy= Initial Energy – Final Energy                      

 

            The energy model shows the energy level of 

nodes in the network. The energy model defined as initial 

value that is the level of energy the node has at the beginning 
of the simulation. This energy is termed as initial Energy. In 

simulation, the variable “energy” denotes the energy level  of  

a node at any specified time. The value of initial Energy is 

passed as an input argument. A node loses a particular amount 

of energy for every packet transmitted and every packet 

received. As a result, the value of initial Energy in a node gets 

decreased. The energy consumption level of a node at each 

time of the simulation can be determined by finding the 

difference between the current energy value and initial Energy 

value. If an energy level of a node reaches zero, it cannot 

receive or transmit anymore packets. The energy level of a 
network can be achieved by summing the entire node’s energy 

level in the network. 

 

Table 1  Performance Parameter of Existing vs Proposed 

System.                                                                                               

Parameter Existing 

System 

Proposed 

System 

Energy Efficiency 90% 95% 

Packet Delivery  

Factor 

65% 96% 

Delay 3.3ms 1.2ms 

 

Table I has demonstrates the comparison of existing 

and proposed work of this project .Energy Efficiency, Packet 

Delivery Factor and Delay are three existing methods and  the 
proposed method. Comparing to previous methods Energy 

efficiency performed well. 

 

VI.RESULTS & DISCUSSION 

 This work focused on obtaining maximum life time 

of the network[8]. The source node sends the request to 

neighboring nodes in the network and grouping the 

neighboring nodes clusters in the network. At each level, one 

cluster node with highest residual energy will be chosen as a 

cluster head. The rest of the nodes would serve as regular 

nodes. All other regular nodes combine with the nearest 

cluster head to form the cluster. Each sensor node sends the 
sensed data to its corresponding cluster head, which forwards 

the information to the base station. This Dynamic change in 

cluster head   repeated   until almost nodes are dead in the 

network. The following screenshots shows the Efficiency of 

our System. 

 

 
Figure 2(a) Network Formation 

 
Figure 2(b) Base station selection 

 
Figure 2(c) Cluster Head selection 

 
Figure 2(d) Change in Cluster Head  

 

 
Figure 2(f) Change in Cluster Head according to energy 
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Figure 2(g) Dynamic change in Cluster Head  

 
Figure 2(h) Comparison of Packet Delivery Factor  

 
Figure 2(i) Comparison of Energy graph  

 
Figure 2(j) Comparison of Delay  

 

VII. CONCLUSION& FUTURE WORK 
 

  The High Energy First achieves significant 

performance improvement over existing algorithm and High 

Energy First’s lifetime can be bounded. This process proposes 

the energy optimization via cluster head selection. The cluster 

head are selected according to the energy level by this method 

a save energy and increase the lifetime of the sensor. Further 

In future, planned to design a new approach which will 

overcome this drawback and all sensor nodes would be 

utilized and network will work until the death of last node. 

Although several of these opportunistic routing techniques 

look promising there are still many challenges that need to be 

solved in the WSN.  
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