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Abstract

Energy conservation is a key element in MANET and so the
architecture of the protocol demands particular consideration. Several
MANET designs explored processes for the storage of renewable
resources. Energy dissipation is a key coordinating factor among
MANET nodes. Power utilization is ensured in monitoring applications
that battery depletions are lowered to avoid regular substitution.
MANET primarily aims to relay data by using energy-efficient routing
protocols and an increasing lifespan of the network. The results of the
simulation show that the approach suggested improves energy
efficiency compared to other approaches. The findings are checked and
provide decreased power usage, better packet distribution, lower packet
error rate, higher network lifetime and lower end-to-end latency
compared to conventional methods.
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1. INTRODUCTION

Mobile Adhoc networks (MANETS), which are called the
sensor nodes in real-world applications, play a major role here.
MANETS are far more multi-functional than static MANETS and
can be carried out in any situation and adjusted with rapid changes
in topology. Mobile SNs contain a microcontroller, a battery
driven radio transceiver, and various sensors (e.g. light,
temperature, humidity, pressure, mobility). On land, on the
ground and below the surface, SNs were created to produce a
MANET. According to the SNs deployment, a sensor network
faces different differences and restrictions.

The MANET shows better consistency over WLAN static
networks. Further work can be performed with the handset sink
thanks to its simplicity. MANET more static MANET is the
optimum usage of resources with a few inconveniences in the
normal network of sensors. The complete network die only works
when the energy efficiency of the SN is more efficient, as it is the
case in the wireless MANET, after an ongoing energy loss at the
nodes near the sinking point. Some work has been undertaken to
develop a versatility model for optimal production of electricity.

The packet route path is called network routing or network
routing. Routing in a range of networks, as well as cable networks,
such as the PSTN and the Internet, is usually achieved. Routing is
a decision-making process at a higher level in a packet transfer
network that guides network packets through intermediate
network nodes from source to destination through complex packet
transmission processes. The network packet is known as packet
transmission from one interface to the other.

Moreover, MANET has many SNs that either connect directly
with each other or with the current BS. In larger geographic
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regions, additional detectors are detected to increase accuracy.
Each SN is contingency guided to collect and transfer data to other
network sensors or to another external BS (s). Any SN has a key
element in the information and perception of its manufacturing,
networking, and energy capabilities. BS may also be a fixed or
mobile network sense node connecting the user's registered data
to an established networking system or the Internet.

The functionality of such protocols depends on the type and
the network operations conducted by the applications for a given
application pattern and thus on a wide range of research work
undertaken in the MANET. This is a short introduction to each
category.

The adhoc network purpose is to provide a path between
nodes. This aims to ensure that message volumes are minimized
and that the use of bandwidth decreases quickly. With network
transitions, protocols like remote vectors and linking ones cannot
dynamically alter. It is optimized for static communication, which
causes traffic overhead, low output, node loss, and load. The aim
of the research is to create a new protocol for network routing
requirements.

Mobility is the most complicated problem within the wireless
network sensor system, which inhibits the regular phase of data
transmission. MANET places an important role in mobility
adaptive routing energy expertise which requires particular focus
at the time of the protocol design process. Cross-canal
coordination when optimizing the degree of Channel Load
focuses on interruption concerns and also on Qos issues that could
occur. The recent work can also induce path breakage and
network loss to model Node mobility behaviour. In future studies,
this question will be considered.

With support of the cross-layer method, a new energy
efficiency mechanism is proposed in the MANET mobility
adaptive environment. QoS-Oriented Routing protocol is
introduced to complement the QoS support of wireless
networking across channels.

A Predictable Routing Schema dependent on mobility is
implemented to ensure efficient data transmission by the
elimination of trajectory failure due to mobility. The genetic
algorithm is used to pick the CH which ensures that the nodes are
transmitted reliably without node failure. Data transfer is finally
performed via CH node.

2. LITERATURE SURVEY

The most common wireless sensor networks used on the basis
of their original design concepts are stationary mode. The
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increasing interest in mobility features provides a way for a
different MANET implementation.

In [6] a state-of-the-art mobility management in MANETS was
analyzed. Mobility function may raise severe disputes in the
design of the protocol on the link layer. With the implementation
of protocols that are mobility-enabled, location minimizes those
level difficulties and helps to predict the connection quality of the
network.

In [7] the suggested protocol for Hybrid Channel Reservations
and Busy Tone is a solution to the issue of secret terminals and
exposed terminals. This well reacts to the transmission systems
using channel reservations and dual tonalities in real time. The
channel reservation information is usually transmitted as
connected packets. However, the technique suggested using a
busy tone to solve concealed terminal problems and exposed
terminal problems and transmit channel reservation information.
The findings have shown that the protocols suggested are more
stable when selecting a channel. The reception of Channel
Booking information has greatly improved as the occurrence of
secret terminals and revealed terminal issues has had a serious
impact.

In [8] the lack of infrastructure was analyzed in the MAC
networks, the secret terminal problems, the visible terminal
problems and the complex topology. The actions of two MAC
protocols are examined, namely wireless and DBTMA multiple-
access collision prevention. The QoS assessment of bandwidth
usage is considered. The results provide numerous network
topologies suited for the MAC protocol and direct the stable and
efficient architecture of the MAC protocols.

This section provides a thorough overview of routing
strategies for energy efficiency, load balancing and mobility
foreclosure-based routing techniques. These approaches have also
been clarified which offer these strategies benefits and drawbacks.
MANET works with the latest methods in a stationary mode,
which works completely according to its own design standards
where accessibility features have optimum road use. This
provides enhanced mobility efficiency with improved density of
nodes, but mostly suffers from localization errors, decreased
coverage, increased latency, low acceptance in real-time scenarios
and increased time usage.

3. DESIGN ISSUES

There are many obstacles to the implementation of sensor
networks, the superset of those in ad hoc wireless networks.
Wireless, sensor nodes communicate loss lines with no
infrastructure. The small generation of sensor nodes, mostly non-
renewable resources, is another obstacle. Let us now discuss the
relevant design problems in more depth.

« Fault Tolerance: Sensor nodes are unstable and mostly used
in harmful situations. Physical damage or hardware issues or
the provision of energy can cause nodes to fail. We expect
the node failures to be much greater than those usually seen
in wired or wireless networks.

» Scalability: There are many to hundreds of thousands of
nodes in sensor networks. In addition, the usage density is
variable as well. The node density will exceed a node of over
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several thousand neighbors to capture high resolution
information within its broadcasting radius.

Production Costs: As many implementing models consider
sensor nodes as disposable instruments, sensor networks can
only deal with conventional data collection methods if the
single sensor nodes are manufactured very cheaply.

Sensor Network Topology: MANET has advanced in many
respects, but it still has a limited resource energy, computer
power, memory, and communication networks.

Transmission Media: The correspondence between nodes is
typically performed over the popular ISM bands. However,
some sensor systems use infrared connectivity that is stable
and almost interference-free.

. PROPOSED MODEL

As several battery nodes in the MANET framework are used,
energy consumption, fault tolerance and scalability should be
taken into account in the development of the MANET
architecture. In such a MANET, certain variables must also be
included. However, in the case of an emergency immediate
information must be delivered as soon and as reliable as possible,
so the primary consideration is the reliability and low latency. We
need a MANET architecture that satisfies all the criteria for
normal and emergencies.

There has been much excellent work, for example under usual
situations, on data collection systems. The thesis is focused on the
inclusion of information communication systems in every
application-oriented data collection structure. A MANET
operates on a data collection device under usual circumstances.
When an emergency occurs, the BS is provided with an
appropriate number of immediate details measures. Nodes not
involved in an emergency should continue regularly to run.

The form, size and number of emergencies change
impermissibly and rapidly over time at the same time. In an
emergency, a centralized architecture cannot be enforced due to
improvements in the traffic flow and extent of congestion.
Therefore, we need an infrastructure that is completely distributed
that independent and can be adapted to changes. As a result of the
localized reactions of each sensor node to the area and to the local
interactions between nodes, the MANET has a world-class
behaving against sensed emergencies.

5. METHODOLOGY

« With support of the cross-layer method, a new energy
efficiency mechanism is proposed in the MANET mobility
adaptive environment. QOD supports QoS support for
wireless networking through the channel. In order to solve
some challenges, this approach must calculate the amount of
channel load for any route available in the network context.

The first module is an attempt to make mobility in MANETS
easier associated with MAC protocol parameters and cross-
layer approaches. The latest MAC protocols can be used for
static applications. Tuning access parameters, location and
cross-layer features together helps boost the protocol's
previous performance. The ANN algorithm proposed is a
distributed algorithm based on low complexity, which



R MANIKANDAN et al.: IMPROVED ENERGY EFFICIENCY IN MOBILE ADHOC NETWORKS USING MOBILITY BASED ROUTING

decreases latency, consumption of energy and enhances the
performance.

 The second module uses the technology for QoS conscious
channel load balance over MANET scenario adaptive
versatility. The proposal is an expansion of the ANN and the
channel load balancing is particularly important. In this
module, the QOD support for the QoS support of cross-
channel communication is added. This technique will then
determine the extent of channel load of each route in the
network environment to solve the diverse issues. Channel
load metric can track congestion more effectively than in
current IEEE 802.11 networks. This routing measure thus
delivers greater environmental efficiency than other metrics
with insufficient radio channel services, such as a mesh
network.

The third module primarily aims to estimate the improved
GA routing along with the balance of the channel load and
MANETS based on mobility. The future movement of nodes
and movement angles helps determine the safest and
cheapest route for effective data transfer. Optimal cluster
head is chosen on the basis of nodes movement and thus the
shortest and most efficient path between source and target
nodes can be reached. The selection of the cluster head is
carried out using the modified genetic algorithm which
ensures the transmission of the nodes without node failure.
Data transfer is finally made by a TDMA cluster head node.

5.1 PREDICTABLE MOBILITY BASED ROUTING

Itis important to consider how the common assumptions about
statically deployed MANETSs are changed when implementing
mobile entities. The MANET is an exceptionally modern
technology. MANET allows SNs without fixed networks to be
sailed independently and interconnected. This networks will
improve network life, reduce energy usage, and improve capacity
and concentration. They also have better networks than the static
sensor networks.

There are many protocols, but none can be considered optimal
as each routing protocol can be ideal for some applications but in
certain ways unclear. According to network configuration, data
location, usability and energy effectiveness technologies the
MANET routing protocols is classified. The SNs are low-power,
cheap, cheap handheld devices that are extremely difficult to drive
and worked on in MANET.

Many studies have been done in the construction of multiple
active routing protocols for MANET, but there are still many
unsolved problems such as network preservation, energy cost
reduction and maintaining a sufficient selection of sensor
services.

The division of the route based on mobility can be specified
by the Predictable Mobility-based Data Transmission System.
There are a CH in each cluster that gathers data from each node
cluster. Here, the sensors are clustered into different clusters. The
GA helps to choose CH and periodically collect data from the
sensor or TDMA planning can be used for sensor data collection.

5.2 MOBILITY PREDICTION

For estimating their possible positions, the mobility prediction
is used. The definition of the location here is based on the wireless
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network. The location of the access point to which the telephone
system is linked. Different methods for estimating positions were
proposed. The key advance before the moving terminal leaves the
device is this prediction, which minimizes the disruption in
communication between terminal mobiles.

5.3 NODE PREDICTION

Packets can be moved here from one vehicle to another. The
vehicles can be predicted by using the average speed parameter to
obtain this node prediction. For example, five vehicles may be
used outside the junction sector, but choose one vehicle with an
average node speed procedure called a frequency of transmission.
By calculating the range between source and target, the average
speed can be determined. Two variables, i.e. average speed and
propagation distance, will generate node projections.

» Average speed: The average speed tests if the packet node
has been transferred. So the average speed with the nodes of
bandwidth can be calculated with the time frame (T and Ty)
multiplication and splitting. If there is no energy, the packet
is not otherwise transmitted.

Speed = (Ty+To)/N 1)

» Transmission Range: If three nodes are presented at a
single location, then the node will be selected depending on
the transmission range. The node can be estimated and the

second process could be continued if these two conditions
are fulfilled.

5.4 GENETIC ALGORITHM

A genetic algorithm is a metaheuristic natural selection that
matches the bigger class of evolutionary algorithms (EAs). GA
would contribute to high-quality search and optimisation
technology, focusing on biologically dependent transmission,
crossover and delivery operators. John Holland's GAs were later
expanded in 1989, with an emphasis upon Darwin's evolutionary
theory.

5.4.1 Optimization Problem:

An optimization challenge enables the population of applicant
alternatives to be best addressed in a GA. For the candidate
solution (i.e., the chromosome), there are a variety of features that
can be changed and modified; normally, the solutions are shown
as0Osand 1.

5.5 PREDITABLE MOBILITY BASED ROUTING
PROTOCOL

The predictable mobility dependent routing scheme, which
guarantees efficient data transmission by avoiding path
disruptions as a result of mobility, is implemented in the proposed
research process. This work is focused on node orientation and
motion angles to the destination node. The upcoming node
movement is forecast. The prediction of the mobility of the node
in the future determines whether or not the node is closest to the
destination. The best route for the accurate transfer of data will
therefore be determined. Optimum CH would be chosen based on
node movements, and the shortest and most consistent path
between source and target nodes would be achieved. The GA is
used to validate the efficient transmission of nodes without node
deficiencies for this work. The data transfer is finally performed
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through the CH-node using the TDMA procedure. The Fig.1
shows the overall architecture of the work.

Node mobility prediction

!

Node mobility based cluster head
selection using modified genetic
algorithm

v

Routing using TDMA

Fig.1. Mobility Model in MANET

5.5.1 Nodes Mobility Prediction:

The wupgrade protocol is important for geographical
positioning and dissemination of resource information. Resources
are calculated such as battery capacity, queuing space, speed of
the processor, range of transmission, etc. The objective of this
project is to synchronize all clocks on mobile ad hoc nodes and to
order updates correctly. GPS or concurrent processes at its
geographic position may also deduce a growing node.

Then, expected location (xe, Ye) is given by the equations:

Xe = X+V.(te-t).c0S0 2
Ye = y+V.(te-t).Sin6 (3)

Technically the movement stability parameter determines the
continuous and thus steady velocity and motion direction of a
node or the dynamic variation. If speed and path change
dynamically, it is difficult to accurately forecast. Nodes with
constantly changing motion patterns cannot then be used as
intermediate nodes for medium delays or low delays. The use of
these nodes as intermediate nodes of unstable motion patterns
contributes to an increasing time and time.

5.5.2 Prediction:

In communication with actual destination B, the first time the
first packet reaches into local nodes, both the spatial position of
target B as well as the intermittent hops must be determined.
Therefore this step involves a projection of a spread delay and a
position. These projections are based on previous node changes.
For now, we assume that a node regularly moves in bits. In other
words, we assume that the node has changed in a straight line.
Two improvements from the previous updates is necessary to
predict a possible position for a linear movement pattern and
packets with no route information.

5.6 NODE MOBILITY BASED CH SELECTION

The GA uses a maximum CH set in this role to ensure safe
data transfer. In order to optimize the selection process, the
improved algorithm adds three parameters that include
neighboring number nodes, the energy and the distance between
node and BS for correction of the threshold, particularly as part of
the problem with the LEACH protocol.

The above problem is encrypted in chromosomes that reflect
any solution. Fitting Functions examine each population
member's individual consistency, and they undergo mutations and
overlaps in order to replicate the next generation. Crossover
functions generate new concatenated solutions that form part of
the two chromosomes selected. A mutation is advantageous to the
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overcoming of local minimal trap and contributes to a possible
solution in this continuous and repeated operation.

5.6.1 GA using Local Search:

GA is available with four parameters. The population size,
rate, probability of mutation and weight exactness are variables of
impact. The flowchart for the proposed method is shown in Fig.2.

Step 1: Coding the chromosome according to the required
accuracy

Initial population of weight values: By the size of the
population and the length of the individual obtained and
the initial population of weights can be obtained.

Calculating the fitness value of chromosome combined
by weight values.

Perform selection, crossover and mutation operators
Perform local search operation

If the new solution value generated by GA operators still
cannot satisfy the optimization condition, then go to 3.
Else draw the optimal solution value.

5.6.2 Reliable Data Transmission using TDMA:

Instead of taking into consideration the concept of global
clock synchronization and the location of SNs within arbitrarily
simulated SNs, our developed approach uses multi-and inter-level
colouring to produce energy-efficient and constructive changes to
TDMA. It works on signal propagation time in relation to the
disparity in local times between the SN and the parent node.
Degree build-up prevents collisions between the SNs, allowing
sensors to track information on only the neighboring sensors on
the same stage, which permits less space at nodes, with the limited
SN stored power being taken into consideration.

Step 2:

Step 3:

Step 4:
Step 5:
Step 6:

6. RESULTS AND DISCUSSION

This paper analyzes the output metrics effectively through
current and proposed methodologies. The current system
performs less and the proposed system performs more. The
resulting measurements are packet distribution ratio, end-to-end
latency, throughput and networking lifespan assessed using
current ANN algorithm, past work on QoS-conscious Channel
load-based Mobility Adaptive Routing Protocol.

We can infer from the findings applied by assessing the
proposed improved GA routing, that the device efficiency has
been more effective than the current one. The new improved GA
routing scheme is equated with the proposed ANN model and
previous work GA Routing. The Simulation Parameters are
shown in Table.1.

Table.1. Simulation Parameters

Parameters |Specifications
Area 100*100
Nodes number 100
Initial energy 0.5J
BS location (50, 50)
Packet size 4000bits
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6.1 END-TO-END DELAY

The delay from end to finish corresponds to the time needed
to send a packet from source to destination through a network, and
the following table shows the delay consequences of three
possible scenarios.

Table.2. Results of End-to-End Delay

Methods
GA
304.02
354.69
395.23

Nodes
ANN

405.36
425.63
466.16
200 |476.30|415.49|405.36
250 [504.67|496.57|415.49

The Table.2 shows the difference in lag vector end-to-end with
an installed procedure with the current process. The end-to-end
latency is higher with the ANN method as well as GA routing.
The delay costs are greatly decreased in the proposed scheme by
means of the GA routing strategy. The use of the suggested
approach to obtain a good identification is thus shown. The result
is a superior quality in the planned method.

IGA
293.89
314.15
395.23

50
100
150

6.2 NETWORK LIFETIME

A Lifetime Network is the lifetime of the network until the
first SN or the Node in the network is consumed by power. The
entire network life is determined by the remainder of the network
energy may be described.

Table.3. Results of Network Lifetime

Methods
ANN| GA |IGA
61.82|67.90|71.95
53.71(60.80|67.90
50.67(53.71|60.80
200 |39.52|41.55|53.71
250 |29.39|32.43|41.55

The Table.3 illustrates the similarity of the metric systems
existing and expected network lifetime. The importance of
network life in current scenarios is lower with the MDAPT
solution and also with the previous GA Routing feature. By
applying the GA routing approach to the proposed scheme, the
network coverage is significantly expanded. The proposed

solution thus suggests that accurate detection is to be achieved.
We conclude that the proposed method is more effective.

Nodes

50
100
150

6.3 PACKET DELIVERY RATIO

The distribution ratio for packets is specified as the amount of
packets the destination receives successfully. The effects of the
packet distribution ratio are seen in Table.4.
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Table.4. Results of Packet Delivery Ratio

Methods
GA
100.33
101.34
94.25

Nodes
ANN

96.27
97.29
100.33
200 |84.1191.21|99.31
250 |86.14 | 89.18 | 98.30

The Table.4 shows that the packet delivery ratio. In the current
scenario, the distribution ratio for the ANN model is lower than
the GA Routing in the previous work. The GA routing strategy of
the proposed framework significantly enhances the packet
delivery ratio efficiency. This also means that the proposed
method is being used to effectively identify. The result is that the
proposed system is more effective.

IGA
100.33
101.34
101.34

50
100
150

6.4 PACKET LOSS RATIO

Packet loss ratio are the share of packets lost during
transmission, and the product of the packet loss ratio is given in
the following table.

Table.5. Results of Packet Loss Ratio

Methods
ANN| GA | IGA
37.50(34.46|29.39
36.48|33.44/26.35
33.44(30.40|25.34
200 |31.42|28.38|23.31
250 |26.35|24.32|21.28

The Table.5 demonstrate that GA routing shows consistent
efficiency with less loss of packets than two other ways.
Therefore, in terms of the lower packet losses and the better result,
it is apparent that the suggested GA routing is stronger.

Nodes

50
100
150

7. SUMMARY

The node position and motion angles towards the destination
node are expected in the future in this document. It also helps
identify whether or not the current node is closer to the target.
Optimal CH is chosen on the basis of node motion, so the shortest
and most efficient route between the source and destination nodes
can be reached. In this job, the GA selection process is completed,
allowing the stable transmission of the nodes to be confirmed
without node loss. Data is ultimately transmitted through the CH
node using the TDMA procedure. The results show that the
approach suggested is superior to other approaches for this
investigation.
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