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Abstract: Mobile Ad-hoc Networks (Manets) is a wireless infrastructure less network where nodes or station are not fixed and nodes are
communicated without any centralized structure. Due to large mobility of nodes, limited bandwidth, dynamic network topology and limited
resources in MANET routing become inefficient and infeasible. So, Routing protocols have been developed for improvement of this routing
strategy and communication can be done in an efficient and effective manner. In recent years, many routing protocols have been developed for
possible implementation of Mobile Ad hoc Networks (MANETS) in government commercial applications and military. Multipath routing
protocols show more promising results as compare the single path routing because they always present with another path on failure of any
chosen path. This paper introduces a modified approach of AOMDV multipath routing considering both hop count and congestion over chosen
paths.
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I. INTRODUCTION

Due to recent advancements in their power and mobility, mobile ad hoc wireless devices are quickly gaining popularity.
A MANET is a self-organizing collection of multihop networks with mobile nodes that communicate with one another while
operating in a distributed manner without centralized control 23, These mobile nodes are not fixed, meaning that they can move
in any direction while communicating and serve as both a host and a router. Manet features include changeable network topology,
limited physical security and routing, and restricted bandwidth. Because of their limited bandwidth, nodes use end-to-end
communication. Manet has a number of problems, such as few resources, shifting network topology, network size, QOS,
scalability, etc.

Data transport from source to destination while optimizing network performance is known as routing. Thus, it became
difficult in Manet. Due to shifting network density and topology, paths that were initially effective may soon become unfeasible
and inefficient due to a lack of resources 4. Numerous routing methods and performance simulations have been created to address
these MANET -related issues. Three major categories can be used to classify these routing protocols:

1. Proactive or table-driven protocol
2. 2.Reactive or On-Demand Protocol
3. Hybrid protocol

Proactive (Table Driven) Routing Protocols
Each node in a table-driven protocol has several routing tables that keep track of routing information to every other node
in the network at all times. At start-up, the routes to every destination are established and maintained through a recurring route
update procedure 557, Every so often or whenever the network topology changes, the data in the database is updated across the
whole network. The route information is available when a route is required. The cost of maintaining the network may be
considerable if the network topology changes too frequently. In this area, several protocols monitor various route status data.
Therefore, the number of tables and the modified routing information can be used to identify these discrepancies and type of
information kept in routing table during routing. Additionally, the number of routing tables maintained by each routing protocol
may vary. There is no initial delay while sending the data if there is already a path to the destination. The drawbacks include its
exclusive data requirements and its sluggish acceptance of failures and reorganization. Some examples of proactive routing
protocols are Destination Sequenced Distance Vector (DSDV) and Gateway Switch Routing Cluster-Head (CGSR)

Reactive (On-Demand Routing Protocols) Routing Protocols
In this case, routes are created as needed. By maintaining the data of active routes, these protocols are intended to reduce
the network traffic overhead in table-driven (proactive) protocols %1, Unlike proactive routing protocol, there is no requirement
to transmit routing information on a regular basis. Nodes must wait for the route to be created because these protocols rely on a
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"request- reply"” process. Until the route is used or the destination is found, this route is still valid. When a node wishes to interact
with another node and there isn't a route between them, this protocol will find the route. This protocol initiates the process by
flooding the network with route request packets, beginning with the node's immediate neighbours.

When a destination is reached via a route request, the route reply is either piggybacked in RRQ using flooding or delivered
back to the source node via link reversal if it has a bi-directional link. The quickest route is recommended if the reply message has
multiple paths to the destination. Every data packet has the complete source and destination addresses as well as a header that
specifies where the packet should be sent by these intermediate nodes? 121314, Therefore, it is not necessary to maintain current
information for the intermediate node to forward packets for each active route. As the number of intermediate nodes rises, so does
the likelihood of failure. As a result, the packet header's overhead increases as well. Some examples of reactive routing protocols
are Adhoc On-demand Routing Protocol (AODV) and Dynamic Source Routing Protocol (DSR)

Hybrid Routing Protocols

It is a protocol of the new generation. It blends the fundamental characteristics of two protocols into one that is both
proactive and reactive. Combining both protocols provides a better solution because the characteristics of either proactive or
reactive procedures were insufficient for every situation > % 7. Because it enables nodes to cooperate in close proximity to
establish a backbone in order to lower the route finding overhead, it offers greater scalability than proactive or reactive protocols.
This can be accomplished by employing a routing strategy, as well as by proactively identifying and maintaining the routes for
nodes thus far. Two zones—"intrazone™ and “interzone"—are defined in this protocol to lessen node rebroadcasting. It is done
reactively in the interzone and proactively in the intrazone. Due to the network's division into various zones and the number of
nodes that each node can observe, some protocols are zone-based. Others also merge the nodes into a cluster or tree. Reactive
flooding is used to meet the demand from additional activated nodes once the routing is first established with a few proactively
prospected routes. Some examples of hybrid routing protocols are Zone Routing Protocol (ZRP) and Zone-Based Hierarchical
Link State (ZHLS)

I1.SINGLE PATH MULTIPATH ROUTING

This Numerous routing protocols for MANETS have been proposed recently. Some of them favour a single way and send
all of the packets over it. However, in many situations, single path routing strategies are ineffective ® 1°. To forward all of the
traffic, multipath routing simultaneously chooses several paths between the same source-destination pair. When contrasted to the
single path, it offers numerous benefits. It provides reduced end-to-end latency, increased network longevity, and energy economy.
They also have various difficulties with path maintenance, data packet ordering, etc. The problems and difficulties of multipath
routing in MANETS have been attempted to be discussed in this study. In this paper, we analyse and briefly discuss them.

AOMDV is one of the multi-path routing protocols. Multi-path routing systems locate and maintain many paths for the
destination node 2> 21, The goal of keeping many routes is to avoid or reduce the need for frequent route searching. The basis of
AOMDV is the AODV reactive routing protocol.

I1l. KEY POINTS OF AOMDV
Following are the few points which are needed to be known before starting working on AOMDV or its modifications 2223 24,
Multipath Routing: AOMDV discovers multiple paths to a destination, which can be used for load balancing and fault tolerance.
If one path fails, the protocol can quickly switch to an alternative route without significant delay.
Reactive Nature: Like AODV, AOMDYV is a reactive protocol, meaning it only establishes routes when needed. This reduces
overhead and conserves bandwidth compared to proactive protocols that maintain constant route information.
Route Discovery Process: AOMDV uses Route Request (RREQ) and Route Reply (RREP) messages to discover routes. When a
source node needs to send data, it broadcasts an RREQ. Intermediate nodes can respond with RREP messages, providing multiple
paths back to the source.
Increased Reliability: By maintaining multiple paths, AOMDV enhances the reliability of data transmission, especially in
dynamic environments where nodes frequently move.
Load Balancing: The ability to utilize multiple paths allows for better load distribution across the network, which can improve
overall performance and reduce congestion.
Increased Overhead: While AOMDYV reduces the risk of route failure, the process of maintaining multiple paths can introduce
additional overhead in terms of control messages and routing table entries.
Complexity: The implementation of AOMDYV is more complex than simpler protocols like AODV, which may require more
resources and processing power on the nodes.

V. PROPOSED METHODOLOGY
This paper proposed Modified Ad hoc On-Demand Distance Vector integrates queue length into routing decisions using a
composite cost function. Instead of selecting first available path, this algorithm selects the path with minimum queue length as
well as considering the valid hop count. The proposed Modified AOMDV significantly improves throughput under high node
density conditions. This is due to congestion-aware path selection which avoids overloaded intermediate nodes.

C(PK) = Sum (Qni) + alpha*h
Where function C(Pk) represents the cost of the function over path Pk, Sum (Qni) is used for the summation of length of
queue over the node ni, h represents the hop count of path and alpha is the factor for balancing weightage of hop count and sum
of queue.
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V.RESULTS AND DISCUSSION
The experiments were conducted over the platform of network simulator NS-2.35. The DSDV, DSR, AODV, AOMDV
and Modified AOMDYV were conducted with different quantities of nodes as shown in Table 1. The three different performance
metrics were calculated namely throughput, end to end delay (Delay) and packet delivery ratio (PDR)
Throughput is measured as the number of packets delivered in per unit of time. End to end delay is measured as the time
taken by the packet to reach from the source to destination. Packet delivery ration is calculated as the percentage of number of
packets actually delivered divided by the total number of packets send.

Protocol Throughput (kbps) PDR (%) End-to-End Delay (ms)
DSDV 450 88 180
DSR 520 91 160
AODV 610 94 140
AOMDV 680 96 120
Proposed LA-AOMDV 750 98 95

Table 1: Performance Comparison Table

The results in table 1 are calculated by running the wireless topology written in OCTL over the platform of NS2.35 for 10
nodes for DSDV, DSR, AODV, AOMDV and Modified AOMDV. The performance of all these protocols are shown in table 1.
The graphs of calculated performance metrics throughput, packet delivery ratio and end to end delay is shown for these algorithms
is shown in figure 1, figure 2 and figure 3.
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End-to-End Delay Comparison
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Figure 3: End-to-End Delay Comparison

VI. CONCLUSION
The proposed Load-Aware AOMDV routing protocol using a queue-based congestion metric significantly improves
network performance in MANET environments. The multipath nature of the protocol, combined with load awareness, ensures that
alternate paths are both available and efficient, further improving fault tolerance. Simulation results indicate higher throughput,
better packet delivery ratio, and reduced delay compared to traditional routing protocols. LA-AOMDYV provides a scalable and
efficient routing solution for MANETS. Simulation results obtained using NS-2 demonstrate that LA-AOMDV consistently
outperforms standard AOMDYV, AODV, DSR, DSDV across critical performance parameters. Future work may focus on
integrating machine learning techniques for predictive load estimation, adaptive tuning of the load factor alpha, and extending the

protocol to support energy-aware and security-aware routing mechanisms.
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