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ABSTRACT

Without the aid of centralized administration or specific support services, a group of
wireless mobile hosts form a temporary network under the name Mobile Ad-hoc Network
(MANET). Consumption of energy is the most important problem in MANETSs because a
majority of mobile hosts rely on limited battery resources. The lifespan and throughput of the
network increase as a result of lower energy use. Regarding concerns with energy
conservation, the effectiveness of existing techniques is lower. This study combines a proactive
MANET routing technology with an energy consumption approach to get around these
restrictions. The nodes' mobility and level of energy both affect the routing protocol. Route
discovery in AODV routing is carried out via the flooding approach, which involves
broadcasting route request (RREQ) packets to all nodes within a sender's transmission range.
Packet collisions and network congestion frequently result from the unneeded re-transmission
of RREQ packets and the reply (RREP) packets generated in response. We have suggested an
optimized route-discovering mechanism for AODYV in this project. The essential concept is to
choose the best cluster of RREQ packet forwarders using the K-Means clustering algorithm
rather than broadcasting. This method's goal is to lessen network congestion and end-to-end
delay by decreasing the delivery of unneeded control packets.

Keywords: Mobile ad-hoc network, K-Means Clustering, Machine Learning, Clustering, Ad-
hoc on demand distance vector etc.

1. Introduction

Among the most recently created aspects of wireless communication is the Mobile Ad-Hoc
Network (MANET). There is no requirement for established infrastructure, unlike conventional
wireless networks. As a result, there are no preloaded routers that can, for example, forward
packets from one host to another. Known variously as a mobile packet radio network or a
mobile multihop wireless network, a mobile ad hoc network (MANET) is a novel way to
deliver services in these circumstances. Ad hoc, which typically refers to something made on
the spot out of whatever is readily available, here refers to a lack of infrastructure. Physically,
a mobile ad hoc network is made up of a number of mobile hosts that are spread out
geographically and share a radio channel. As these hosts communicate with one another, the
network is built "on the fly." Instead, network participants—also referred to as mobile nodes—
must perform this function. Each of those nodes assumes equal roles, allowing them to all
function as both hosts and routers. In terms of both the features of the transmission medium
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and the routing protocols, cluster-based routing offers a method to reduce the shortcomings of
MANETs.[1] The primary principle underlying clustering algorithms is the hierarchical
organization of the network into groups of overlapping clusters. Each cluster has a node
designated as the cluster head, which is chosen based on one or more specific criteria, such as
mobility, power, and density. Using clustering techniques, pathways between clusters can be
recorded in place of nodes. Each mobile node in a MANET has an antenna-based wireless
transmitter and receiver.

Figure 1. General structure of MANET

Figure 1 shows the general architecture of the MANET. Within the boundaries of their wireless
transmission range, nodes can speak with one another directly. Due to factors including signal
fading, noise, and finite battery power, wireless networks have much lesser capacity and
transmission range than their tethered counterparts. As a result, it may take several hops for
one node to send data across the network to another. [2] Each node must therefore be able to
function both as a host and a router. Individual nodes distribute and perform packet forwarding,
routing, and other network functions.

2. AODYV Routing Protocol and Route Discovery Process

Ad-hoc On-Demand Distance Vector Routing (AODV) is a distance vector routing protocol
that was first proposed in 1999 and is based on the Destination-Sequenced Distance Vector
Algorithm (DSDV) and DSR. It is the most well-liked routing protocol for ad hoc networks
and has received much study attention from numerous academics for a wide range of network
topologies and conditions. The most recent iteration of AODV was suggested as an
experimental routing system for ad hoc networks by IETE in July 2003.Since AODYV is purely
on-demand, a route is only found when it is needed by a source node.
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Figure 2. Traditional Method of AODV Route Discovery

When a source node needs to deliver data packets to a destination, it first looks to see if it
already has a working route there in the routing table (structure shown in 3.11). If not, a path
to the target is discovered by the node via route discovery. The source node first generates an
RREQ packet. The RREQ packet contains the destination node's IP address, its most recent
sequence number, its own IP address, its current sequence number, and a hop count that is set
to zero. It is set to O if the source node is unaware of the destination's sequence number.
Additionally, each node has an RREQ ID, which is a distinct and increasing number.
Additionally, every node has an RREQ ID, which is a special number that is increased each
time a node delivers a route request. This RREQ ID appears in the Each route request sent by
the originating node is identified by an RREQ packet. The RREQ packet is broadcast to the
neighbors by the originating node. A node adds a reverse route entry in its routing database
for the source node and (if relevant) the neighbor node from which it received the request
after first increasing the hop count value in the RREQ packet. If the intermediate node later
receives an RREP packet, it can use this reverse route to send the packet to the source node.
If the source is either the destination or has a "fresh enough" route to the destination, the node
sends an RREP packet to the source after building the reverse route. If not, it simply repeats
the RREQ packet to its nearby neighbors. Nodes are not required to maintain routes or reserve
unused bandwidth. To reduce control overhead, AODV does away with routine routing
updates and only propagates the information that is actually required. Processing overhead is
minimal because it requires little computing and is relatively straightforward. As a result,
AODV is ideal for routing with limited capacity.

3. Machine Learning approach for Improving Mobile Ad-Hoc Networks Routing
protocols

In this section, there is a discussion on how we have used machine learning to solve problems
with ad hoc networks and other MANET protocols.[1] The numerous machine learning
techniques for usage in wireless ad hoc networks are explained, identifying the necessary
requirements, rewards, and indicating their location. Additionally, the most significant recent
and ongoing research in this area is evaluated in this chapter. The quality of the accessible
mechanism is evaluated. Machine learning relies on input, such as training data or knowledge
graphs, to comprehend things, domains, and the connections between them, much to how the
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human brain acquires information and understanding. Entities must be defined before deep
learning can start. The first step in machine learning is observation or data, such as examples,
first-hand knowledge, or instructions. It searches for patterns in the data so that it can later
draw conclusions from the supplied instances. The main goal of ML is to make it possible
for computers to learn on their own, without aid from humans, and to adapt their behavior
accordingly. In order to anticipate future events, supervised machine learning algorithms use
labeled examples to apply what they have learned in the past to fresh data.
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Figure 3. Machine Learning approach in Mobile Communication
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The learning method creates an inferred function to forecast output values by examining a
known training dataset. After adequate training, the system may provide targets for any new
input. In order to identify flaws and correct the model as necessary, it can also compare its
output with that which is proper and intended. Algorithms for reinforcement learning [17]
interact with their surroundings by taking actions and identifying successes or failures. Trial-
and-error learning and delayed rewards are two of reinforcement learning's most important
features. With the help of this technique, machines and software agents may automatically
select the best course of action in a given situation to enhance performance. The reinforcement
signal, which is a straightforward reward feedback, is necessary for the agent to figure out
which action is better.

4. Experimental Setup and Results

The flooding strategy used in AODV routing entails broadcasting route request (RREQ)
packets to all nodes within a sender's transmission range in order to carry out route discovery.
Frequently, the unnecessary retransmission of RREQ packets and the reply (RREP) packets
sent in response causes packet collisions and network congestion. In this project, I have
recommended an improved route-discovering method for AODV. The key idea is to use the
K-Means clustering technique [18] to select the optimal cluster of RREQ packet forwarders
rather than broadcasting. In order to reduce network congestion and end-to-end delay, this
strategy reduces the delivery of extra control packets. ns3.35 is used to simulate the network.

The following features are employed in K-Means clustering:
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e transmission error rate,
e distance to destination
e available buffer room

These characteristics of the neighbors are used to select the best cluster. Clusters are assessed
by comparison to an ideal forwarder with the following characteristics.

100

Maximum buffer size = free buffer space
distance to destination = Zero

number of transmission errors = Zero

Number of nodes : 10, 20, 30, 40, 50

Number of packets per second : 10, 20, 30, 40, 50

100

80

60

40

aelvery ratio (%)

— k-means
—— aodv —— aodv

B e e

60

40

delivery ratio (%)

20

delay (ns)

15 20 25 30 35 40 a5 50 10 15 20 25 30 35 40 45 50
nodes Pps

Figure 4. K-Means and AODYV a) Delivery Ratio Vs Node b) Delivery Ratio Vs pps
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Figure 5. K-Means and AODV a) Delay Vs Node b) Delay Vs pps

The statistics show that the updated algorithm's delivery ratio is marginally lower than
AODV. However, given that the updated approach employs a somewhat lower number of
forwarders for route identification, the difference in delivery ratio is not particularly
noteworthy. On the other hand, we can see that the updated technique has a far lower end-to-
end delay than utilizing solely AODV. This is because the improved technique uses less
RREQ and RREP packets, which speeds up the route finding process. Therefore, even if
selective forwarding utilizing K-Means clustering lowers the delivery ratio slightly, the
updated strategy shortens the network's end-to-end delay.

5. Conclusion and Summary
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The proposed work will include a demonstration of the use of k-Means machine learning
method, which is basically a clustering technique. This section describes the conclusion of the
proposed energy conservation mechanism. The energy is calculated based on the prediction of
the energy consumption level of the node. The energy computation method is performed using
the K Means clustering along with the AODV routing with optimization by selecting the
shortest path in the network. In this study, we provide an enhanced AODYV route-discovery
mechanism. The basic concept is to avoid broadcasting by choosing the best cluster of RREQ
packet forwarders using the K-Means clustering technique. By limiting the delivery of
unnecessary control packets, this method lessens network congestion and end-to-end delay.
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