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Abstract— Wireless Sensor Networks have emerged as an 

important new are wireless technology. Due to advances in 

wireless communications and electronics, the development of 

net-works of low-cost, low-power, multifunction-al sensors 

have received increasing attention. These sensors are small in 

size and able to sense, process data, and communicate with 

each other. Transferring information in an energy efficient 

manner is critical to these sensor network. If each node 

transmits its sensed data directly to the base station then it 

will drop down its over quickly. So the problem is to 

minimize the energy consumption and increase the lifetime 

of wireless sensor network .The S-MAC protocol is solution 

where clusters are formed. Sensor Medium Access 

Control(S-MAC) protocol was described for sending data to 

the sink. Each node randomly decides whether or not to 

become a CH. Node that decides to become CH send a packet 

with its decision. Finally each node reports to the CH with the 

highest signal strength. The CHs assigned to each sensor have 

a time slot to report aggregated data received from individual 

sensors and send aggregated data directly to the sink. The 

selection of CHs is repeated periodically to balance energy 

consumption. In this proposal work cluster formation then 

clusters head selection, energy consumption, cluster 

throughput, total power and packet delivery ratio is 

implemented. Clusters head selection depends on maximum 

energy remaining after every transmission and receiving. 
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I. INTRODUCTION 

A. Wireless Sensor Network 

A Wireless Sensor Network (WSN) is a collection of nodes 

that, senses specified data related to concerned application; 

processes data in a distributed manner and communicates 

information to central Base Station (BS). [2] 

In recent time micro-electro-mechanical systems 

(MEMS) technology has grown up and wireless 

communications and digital electronics have made possible 

the development of network made up of sensors having low-

cost, low-power,   that  are  small  in  size  and  communicate  

with each other  in  short distances.   The sensor   nodes, which 

consists of sensable, data processing, and communicating 

components. Sensor networks represent a significant 

improvement over traditional sensors, which are deployed in 

the following two ways: 

Sensors can be positioned far from the actual 

phenomenon, i.e., something known by sense perception. 

Large sensors that use some complex techniques to 

differentiate the targets from environmental noise are 

necessary. 

Several sensors that perform only sensing can be deployed. 

The positions of the sensors and communication topology are 

engineered with carefully. 

They transmit time series of the sensed process to 

the central nodes where calculations are performed and data 

are integrated. A sensor network is composed of a large 

number of sensor nodes, which are densely deployed either 

inside the phenomenon or very close to it. The position of 

sensor nodes need not be engineered or pre-determined.  

Another unique feature of sensor networks is the cooperative 

effort of sensor nodes.  Sensor nodes are fitted with an on-

board processor. Instead of sending the raw data to the nodes 

responsible for the mixture, sensor nodes use their processing 

abilities to locally carry out simple calculation, figuring and 

transmit only the required and fractionally processed data. 

The above described features ensure a wide range of 

applications for sensor networks. Some of the application 

areas are health, military, and security. We envision that, in 

future, wireless sensor networks will be an integral part of our 

lives, more so than the present-day personal computers.  

Realization of these and other sensor network applications 

require wireless ad hoc networking techniques. 

B. Sensor Networks Communication Architecture 

The sensor nodes are usually scattered in a sensor field as 

shown in figure. Each of these scattered sensor nodes has the 

capabilities to collect data and route data back to the sink and 

the end users. Data are routed back to the end user by a multi-

hop infrastructure less architecture through the sink as shown 

in figure. The sink may communicate with the task manager 

node via Internet or Satellite. The protocol stack used by the 

sink and all sensor nodes is given in Figure1. This protocol 

stack combines power and routing awareness, integrates data 

with networking protocols, communicates powerefficiently 

through the wireless medium, and promotes cooperative 

efforts of sensor nodes. The protocol stack consists of the 

application layer, transport layer,  network  layer,  data  link  

layer,  physical  layer,   power  management  plane,  mobility 

management plane, and task management plane. Depending 

on the sensing tasks, different types of application software 

can be built and used on the application layer. In  addition the 

power, mobility,  and task  management  planes  monitor  the  

power,  movement,  and task  distribution among the sensor 

nodes. These planes help the sensor nodes coordinate the 

sensing task and lower the overall power consumption. The 

power management plane manages how a sensor node uses 

its power. Also, when the power level of the sensor node is 

low, the sensor node broadcasts to its neighbors that it is low 

in power and cannot participate in routing messages. The 

remaining power is reserved for sensing.  The mobility 

management plane detects and registers the movement of 

sensor nodes, so a route back to the user is always maintained, 

and the sensor nodes can keep track of who are their neighbor 

sensor nodes. By knowing who the neighbor sensor nodes are, 

the sensor nodes can balance their power and task usage. The 

task management plane balances and schedules the sensing 
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tasks given to a specific region. Not all sensor nodes in that 

region are required to perform the sensing task at the same 

time. 

From the whole sensor network standpoint, it is 

more efficient if sensor nodes can collaborate with each other, 

so the lifetime of the sensor networks can be prolonged. The 

so-called WINS is developed in, where a distributed network 

and Internet access is provided to the sensor nodes, controls, 

and processors. Since the sensor nodes are in large number, 

the WINS networks take advantage of this short distance 

between sensor nodes to provide multi hop communication 

and minimize power consumption. The way in which data is 

routed back to the user in the WINS networks follows the 

architecture specified in Figure1. The sensor node, i.e., a 

WINS node, detects the environmental data, and the data is 

routed hop by hop through the WINS nodes until it reaches 

the sink, i.e., a WINS gateway. 

II. FACTORS THAT CAUSE ENERGY CONSUMPTION 

As the node doesn’t know when the neighboring nodes send 

data to it. RF module has to be in the to design an energy-

efficient MAC protocol, some factors should be analyzed that 

lead to energy consumption. Through a great deal of 

experiments and theoretical analysis, some factors that cause 

the energy consumption of sensor node summarized as 

follows: 

Idle listening receiving state so as to receive the 

packets transmitted to it. This kind of listening can waste a 

great of energy, especially in WSN with low rate of data. 

A. Collision 

In the situation of sharing the wireless channel in competitive 

mode, when two packets are transmitted  at   the  same  time,  

there  will  be  collision,  then  the  packets  have  to  be  re- 

transmitted subsequently. As we know, transmitting data 

needs energy. 

B. Overhearing 

When  a  node  acquires  a  packet  that  transmitted  to  other  

node,  the  node  will  deal  with these  unnecessary  data,  

which  will  make  the  wireless  receiving  module  and  

processing module consume more energy. 

C. Overhead 

Energy is needed when sending, receiving or listening control 

packet.  Because there is no transmitting data in the control 

packet only used to provide duty for data information. We 

should reduce the control message as much as possible on the 

basis that we can guarantee that the data information can be 

transmitted normally .A MAC protocol should avoid and 

reduce the energy consumption caused by the factors 

mentioned above. 

III. CONCLUSIONS 

Wireless sensor network is a network of sensor nodes. 

Sensors have their limited energy and limited  range   to   

communicate  with  other  nodes.So  main  concern  is  to  

optimize  energy utilization. In this work first task is cluster 

head formation then clusters head selection. In this work 

energy consumption, total power, cluster throughput, and 

packet delivery ration is also implemented.  Clusters head 

selection  depends  on  maximum  energy  remaining  after  

every transmission and receiving. The amount of 

transmission data via the cluster heads and sends data to the 

BS. It is also proved that energy consumption is reduced and 

also increase the lifetime of the WSN. It also increases the 

total power and packet data ratio. It is also found that our 

protocol offers a better solution to energy efficiency usage in 

a WSN as compared to other technique such as 

nonhierarchical technique. Implemented work is extended up 

to sixteen  nodes and cluster heads selection and observed an 

improved network lifetime which indicate a batter energy 

efficiency uses in WSN and provide a better packet data ratio. 

IV. FUTURE WORK 

However, still there is scope of improvement in cluster 

formation. In future work, how much clusters should be in a 

sensor network.  Up to which level sensor network utilizes 

energy efficiently. We can also investigate how the lifetime 

and the total power in the network would be affected and the 

optimal cluster size would also be known in case the lifetime 

is reduced at a certain level. This work can also be extended 

to the optimization of the number of live nodes in each cluster 

at various runs of that cluster. We can also work on the 

parameter of the distance between nodes because as the 

distance increases performance decreases, so we can propose 

a better solution for this. 
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