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Abstract
In Wireless Sensor Networks, energy consumption is a critical issue compared with other parameter. Minimum Energy
consumption is achieved by the duty cycled in the network. The concept of a low duty cycle is representing as a periodic wake-up
scheme. If the nodes residual energy is higher than the threshold value the node act as a parent node and it creates the leaf node
during the transmission finally forwards the packets based on the energy level in the node. If the nodes residual energy is lower
than the threshold value the node act as a child node, which is, enter the sleep mode. After finishing the sleep period it will wake
up and check the channel if any transmission is there. If packet is to be transmitting or receiving, the nodes forward the packet
otherwise again go to the sleep state. In AODV, protocol has the highest energy consumption than the Modified AODV protocol.
Simulation results show that Modified AODV provides better performance in terms of energy, packet delivery ratio and packet
loss.
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1. Introduction
Wireless sensor network (WSN) technology is encouraging and is therefore gaining popularity day by day
in a wide area of different applications. The WSN nodes working on battery power which is often deployed in a
rough physical environment. To change the batteries is therefore a complex task, as some networks may consist of
hundreds to thousands of nodes. Such huge physically distributed networks increase the complication of changing
batteries and makes recharging almost unsustainable during operations. This problem has forced node, network and
system developers to make changes in the basic WSN architecture to diminish the energy consumption especially of
the nodes in order make the network and overall system application more energy efficient The aim of this work is to
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minimize energy consumption of a WSN. In the optimization for minimal energy consumption care should be taken
to see that other parameters such as successful transmission of parameters by the network.
One of the challenging topics in wireless communication techniques to be used for WSN applications is
energy efficient. The life time of a sensor node depends on available energy sources and its energy consumption.
Further, improve the capacity of batteries is not possible due to the small size requirement of the nodes. Finally, the
solution of the problem is to reduce the energy consumption of the sensor nodes. This work aims to identify and
quantify energy saving methods in WSN. An important prerequisite to carry out this activity is to expand, a
methodology for the evaluation of energy consumption in the individual WSN nodes and in the network as a whole.
The aim of this work is to minimize energy consumption of a WSN. In the optimization for minimal energy
consumption care should be taken to see that other parameters such as successful transmission of parameters by the
network.

2. Existing Methods
In existing networks, they described reliability in networks but they are not considering the energy
consumption in the network, which is shown in Fig.2.1(a). In always active wireless sensor, networks with
unreliable link have taken unreliable links taking into account when designing energy-efficient data dissemination
algorithms. In Fig.2.1(c) shown whereas they bare the objective of minimizing the expected total transmitted (tx)
power consumption for guaranteed reliability, all of them have pressure on unicast cases and have extended
traditional shortest-path algorithms to solve the problem optimally. In Fig.2.1 (b), the network is energy-efficient
reliable data dissemination in DC-WSNs with guaranteed performance. The network aims to minimize the expected
total tx-power consumption in multicasting or broadcasting under guaranteed reliability.

(a)

(b)
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(c)
Fig.2.1 (a) Tree structure with link quality Fig.2.1 (b) Efficient tree structure Fig.2.1 (c) Tree structure

3. Proposed Method
In the Modified Time reliability power space mechanism, initially the structure of network is optimized and
performs the optimization individually in the network. If the residual energy of node is lower than threshold level
the node act as a child node and it will enter the sleep mode to reduce the overhearing an unnecessary activity. After
finishing the sleep period it periodically wake up and listen the network activity, if no packet is to be transmitted or
received, the node returns to the sleep state. A whole cycle consist of a sleep period and a listening period is called a
sleep/wake-up period and is depicted in Duty cycle is measured as the ratio of the listening period length to the
wake-up period length which gives an indicator of how long a node spends in the listening period.
A small duty cycle means that a node is dormant most of the time in order to avoid idle listening and
overhearing. However, a balanced duty cycle size must be attaining in order to avoid higher latency and higher
transient energy due to start-up costs. If the residual energy of node is higher than threshold level, the node acts as a
parent node. It creates the leaf node during the transmission based on the energy level in the node and forwards the
packets, which the node has, the highest energy level in the forwarding path. After finishing the data transmission
the residual.
Simulation of wired as well as wireless network functions and protocols (e.g., routing algorithms, TCP,
UDP) can be done usingNS2. In general, NS2 provides users with a way of specifying such network Protocols and
simulating their corresponding behaviors.
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Fig.3.1 Proposed flow chart

4. Simulation Result And Discussion
4.1 Network Scenario
Network Simulator (Version 2), widely known as NS2, is simply an event driven simulation tool that
has proved useful in studying the aggressive nature of communication networks. Simulation of wired as well as
wireless network functions and protocols (e.g., routing algorithms, TCP, UDP) can be done usingNS2. In general,
NS2 provides users with a way of specifying such network Protocols and simulating their corresponding
behaviors. The parameter of packet delivery ratio, packet loss, and energy level are calculated by using the
network simulator. Due to reduce the delay in the network User datagram protocol (UDP) is using in this
scenario. Initially the nodes level is fixed to 6 and gradually increased up to 21 and analyze the performance of
the different nodes as well as different protocol like modified AODV. In AODV protocol, the energy level will
be decreased. However, in the M-AODV protocol the energy level is gradually decreased so the performance
ratio is better than AODV.
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TABLE 1
Simulation Parameters
Simulation area

480 x 480m

Channel type

Two ray ground

MAC type

IEEE 802.11

Antenna model

Omni-directional

Mobility

None

Node pause time

1 sec

Simulation time

250 sec

Traffic model

UDP

Application

CBR

Initial energy

100 Joules

Routing protocols

AODV and M-AODV

Number no nodes

6,10,15,21

Initially 100 joules energy level is set in node, which is starts, the transmission. Omni directional
antenna is used for radiation. The proposed system has MAC type of IEEE802.11 and it will be using the
application of military environment, agriculture environment only. Because of the constraint, the proposed
system has the limited advantages. By increasing the node level, it gives the poor performance in the network so
it will applicable only for limited number of nodes.
The nodes are randomly placed but modified AODV routing protocol is used in fig.2 scenario. The node 9
starts the transmission and forwards the packet to node 7.finally the node 2 receives the packet. Similar to that
node level 21 will be simulated and get the results. By the result modified AODV protocol will give the better
performance than AODV. The energy level of modified AODV is gradually decreased not like a AODV. Because
of MAODV protocol consume the energy only in the transmitted node not all the nodes for displaying the coverage
area in the network.

4.2. Energy Level Comparison In Aodv And M-Aodv
Energy level output is compared with AODV and MAODV. In M-AODV has the minimum energy
consumption during transmission. AODV protocol each node participates in route discovery and route maintenance
so that the energy level of the node is reduced more is shown in fig.3 andfig.4 Modified AODV has better energy
conservation than AODV.
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Fig.3 Energy level output for 10 nodes

Modified AODV considers the energy factor and node lifetime on the path for finding the optimal path
between source and destination pairs. Each node does not participate in route discovery and data forwarding
process if residual energy is less than threshold value of energy. Due to this, Modified AODV has better
performance. However, in AODV protocol each node participates in route discovery and route maintenance so that
the energy level of the node is reduced more.
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Fig.4 Energy level output for 21 nodes

4.3. Pdr Comparison In Aodv And M-Aodv

PDR

Simulation time(s)
Fig.5 PDR output for 10 nodes
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Packet delivery ratio of AODV and M-AODV is compared. More number of packets is delivered in particular pause
time. Whole simulation time the AODV has the gradual response but in M-AODV is increasing due to RREQ and
RREP packets are transmitted during the simulation time. Modified AODV has the highest PDR value. Initially
starting of the simulation time, it will gradually increase and at the simulation time of 15 seconds, PDR increased to
the peak same for the simulation time 34 seconds. The reason is particular time the packet is transmitted more and
the loss level will be less is shown in fig.5.
Modified AODV has highest packet delivery ratio than AODV protocol is shown in Fig .6,due to this modified
AODV has the RREQ, RREP and routing table of the nodes. Modified AODV protocol periodically updates the
routing tables in the network. Some modification will occur in the RREQ and RREP packets.
The first two bits of reserved field in RREQ packet are used to access Ep and Tp and two new fields are
added into RREQ and RREP packet to access energy factor and node life time. In AODV protocol does not
updates the routing protocol periodically so that the packet delivery ratio is less compared with Modified AODV
protocol.

Packets

Simulation time(s)
Fig.8 Packet loss for 21 nodes

5. Conclusion
The proposed system aims to provide the route, which has a higher energy factor from the source to the
destination. Wireless Sensor Network can suffer routing break problem during packet transmission due to power
expiration in the network. Energy efficiency and the reliability of packet transmission can be improved by choosing
an optimal path, which has efficient energy resource. Modified AODV achieves a better performance of energy
conservation, packet delivery ratio and less packet loss than the AODV protocol. However, Modified AODV is
simulating with node 30 and it does not work well in larger network. Modified AODV still needs to enhance to work
24

South Asian Journal of Engineering and Technology Vol.2, No.18 (2016) 17–25

well in large network. In future to change, the routing protocol and enhance the network performance in terms of
throughput, end to end delay and energy level.
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