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ABSTRACT
Energy Consumption in Wireless sensor networks is
one of the main challenges for researchers. Many
researchers have been done for extending the overall
network lifetime by minimizing the power
consumption of sensor nodes. Most of the work is
done over the MAC layer of network in which
different kinds of MAC protocol used by sensor
networks.. End users typically desire to deploy
hundreds to thousands of sensor nodes randomly
Producing simple, small, and inexpensive devices also
limits the energy resources available for sensor node
operation. Replacing or renewing energy resources
after deployment becomes infeasible or too costly in
most cases, so the protocols and applications must
make judicious use of the finite energy resources. As
medium access control (MAC) has a significant effect
on the energy consumption, energy efficiency is one
of the fundamental research themes in the design of
MAC protocols for WSNs. In this paper, we
described an energy efficiency of IEEE 802.11
protocol which is a standard MAC protocol. The
paper presents simulation results of IEEE 802.11
performance on a sensor node with different
scenarios. NS-2 is used for simulation purpose.
INTRODUCTION
Wireless sensor networks have emerged as one of the
first real applications of ubiquitous computing. It has
become a hot issue in research, and it is regarded as one
of the ten influencing technologies in the 21st century .
A WSN is defined as being composed of a large number
of nodes, which are deployed densely in close proximity
to the phenomenon to be monitored. WSNs
communicate via a radio interface instead of being wired
to a control station. Sensors themselves are normally not
equipped with a radio interface. Therefore, a simple
signal processor and a radio are packaged together with
one or more sensors into what is called a wireless sensor
node. This is an emerging technology that has a wide
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range of potential applications including event tracking,
environment monitoring, smart spaces, medical systems,
agriculture, robotic exploration, traffic surveillance,
military surveillance, fire detection, structure and
earthquake monitoring, disaster relief, search and
rescue, etc. WSNs can be deployed extensively in the
physical world and spread throughout our environment.
They can be sited far from the actual occurrence and can
still be used for data aggregation and collection from a
remote location far away from the phenomenon. The
WSNs comprise of a large number of applicationspecific wireless sensor nodes (typically in hundreds of
thousands in number) spread over varying topographies.
This kind of random placement of the sensor nodes does
not follow any fixed pattern and the density of nodes is
not dependent on any factor. Once they are deployed in
the environment (under scrutiny where sensing needs to
take place), these hundreds and thousands of nodes have
to organize themselves in the network by listening to
one another. They self-organize themselves by creating
multi-hop wireless paths through mutual co-operation.
The nodes work collectively and collaborate together on
common
tasks
of
sensing/data-collection
/
communications etc. to provide good network-wide
performance in terms of network life-time, latency, and
uniform density of available nodes for sensing.
WSNs offer unique benefits and versatility with respect
to low-power and low-cost rapid deployment for many
applications that do not need human supervision. Some
of these applications include disaster recovery, military
surveillance, health administration, environmental &
habitat monitoring, target-tracking etc. Due to the large
numbers of nodes involved in the WSN deployment new
benefits to the afore-mentioned sensing applications
including:
• Extended range of sensing
• Robustness and fault-tolerance
• Improved accuracy
• Lower cost
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However to be able to realize all the discussed
specifications we need to design protocols that can
provide appropriate support and allow the wide-spread
use of WSNs.

1 Evaluation performance metrics:
The performance of the WSN MAC protocols
was evaluated based upon network lifetime, energy
consumption per bit, throughput, end-to-end delay, and
node sleep percentage. These performance metrics are
defined as follows:

1.1 Network Lifetime:

and packets/second, and the performance rating
increases with higher rates.

1.4 End-to-End Delay:
End-to-end delay is a measurement of the
network delay on a packet and is measured by the time
interval between when a message is queued for
transmission at the physical layer until the last bit is
received at the receiving node. Ns-2 measures this
period as the average elapsed time between source
transmission and sink reception. The end-to-end delay
was measured in seconds, and the performance rating
decreases with increasing time.

Simulation Setup

Network lifetime is a measurement that can be
categorized as either the time from network deployment
to the first node failure or the time when the wireless
sensor network connectivity becomes partitioned. This
measurement provides a fair evaluation of how all nodes
work together as a network system to extend network
longevity. Network lifetime is expressed in days, and the
performance rating increases with a higher number of
days.

In simulation scenario 50 nodes uniformaly distributed
in terrain area 750m X 750 m . for this study used
random waypoint mobility model . In random way
point is a mobility model that use random based
mobility of mobile devices in a wireless
communication System.
Table 1: Simulation Parameter
Parameter

1.2 Energy Consumption/bit:
Energy consumption/bit is a measurement of
how much total energy it takes to deliver the network
data bits. In addition to transmitting and receiving the
data bits, protocols also expend energy performing
functions such as processing network information,
exchanging control messages, and listening to an idle
channel. The energy/bit performance measurement
compares protocol energy efficiency to the data traffic
loads. Energy consumption/bit measures the average
energy consumed per bit in a successful packet
transaction in joules / bit, and the performance rating
increases with a lower energy consumption/bit.

Value

Initial Energy

1000 J

MAC Layer

802.11

Max. packet in interface queue

250 bytes

Radio Transmission Range

30 m

Data Rate (Radio Bandwidth)

2Mbps

Idle Power

0.2 w

Receiver Power

0.5 w

Transmit power

1.0 w

2. Simulation Results:
1.3 Throughput:

Throughput is a measurement of how quickly
data information flows across the channel or network.
Throughput has physical limits, and protocol overhead,
data encoding schemes, error detection and correction
processes, or message retransmissions can slow down
the data flow. Throughput was measured in bits/second
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Simulations were done using networks consisting of 10
and 20 mobile nodes. This was done to evaluate the total
energy consumed by nodes, throughput, end-to-end
delay and network life time
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2.1 Simulation topology: The following diagram Figure. 2.1 shows the
topology used to simulate the procedure described in the
thesis. 20 mobile nodes were used in the simulation.

2.3 Result of total Energy for 20 nodes:
The following graph Figure.2.3 shows the
summation of energy consumed of all the nodes
involved in the communication process by using 802.11
MAC protocol while data transferring from source node
to the destination node and simulation time is 30 m.
seconds. 20 mobile nodes were used in the simulation.

Figure 2.1

2.2 Result of nodes energy:
The following graph Figure.2.2 shows the
energy consumed of the individual nodes involves in the
communications by using IEEE 802.11 MAC Protocol
while data transferring from source node to the
destination node. Wethe simulation time is 30 m. sec.

Figure 2.3

2.4 Result of End-to-end delay:
The following graph Figure. 2.4 shows the endto-end delay of individual nodes involved in the
communication process while transferring data from
source node to destination node by using 802.11 MAC
Protocol.

Figure 2.2

Figure 2.4
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Conculsion
The minimization of the energy consumption is
aimed to WSNs because the capacity of the power
supply is limited of the sensor nodes. There is no single
MAC protocol as universally minimized energy
consumption for WSN, the need of protocols may vary
depending on the network applications. This thesis
shows the various results of energy consumption and
their lifetime behavior of the various nodes of sensor
networks. IEEE 802.11-MAC in ns-2.34 is simulated
and found out the internal operations of packet
transmission.
The results present clearly indicate that with
increase in the number of nodes the energy consumption
of the network also increases and the lifetime of the
network decreases.
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