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ABSTRACT 

Mobile Ad-hoc Networks (MANETs) are decentralized, self-organizing networks characterized by dynamic topology 

and limited resources. Congestion remains one of the most critical issues in MANETs, leading to reduced throughput, 

increased latency, and higher packet loss rates. This paper proposes a congestion control mechanism leveraging the 

Ad hoc On-demand Multipath Distance Vector (AOMDV) protocol. By utilizing multiple disjoint paths and a 

dynamic load-balancing algorithm, the proposed approach aims to improve packet delivery ratio, reduce routing 

overhead, and minimize delays. The methodology includes real-time monitoring of network conditions, adaptive 

traffic rerouting, and efficient resource utilization. Simulations conducted using NS-2 reveal a significant 

improvement in network performance compared to traditional single-path routing protocols. The results underscore 

the efficacy of multipath routing for scalable and reliable communication in MANETs, particularly in high-congestion 

scenarios. The findings hold promise for various real-world applications, including disaster recovery, military 

operations, and vehicular networks, where maintaining reliable communication is paramount. 
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1. INTRODUCTION 

Mobile Ad-hoc Networks (MANETs) have emerged as a key technology for enabling communication in environments 

lacking traditional infrastructure. These networks are commonly deployed in disaster relief operations, military 

applications, and remote area communications. Nodes in a MANET act as both routers and end devices, dynamically 

establishing communication links. However, the inherent challenges of MANETs—dynamic topology, limited 

bandwidth, and the absence of centralized control—make them susceptible to congestion. 

Congestion occurs when the volume of data traffic exceeds the available network resources, leading to packet drops, 

increased latency, and reduced throughput. Single-path routing protocols, such as the Ad hoc On-demand Distance 

Vector (AODV), exacerbate the issue by overburdening specific paths, resulting in bottlenecks. This limitation 

necessitates the adoption of more robust approaches, such as multipath routing protocols. 

Multipath routing, as implemented in the Ad hoc On-demand Multipath Distance Vector (AOMDV) protocol, allows 

the establishment of multiple node-disjoint paths between a source and a destination. This approach facilitates load 

balancing, enhances fault tolerance, and minimizes congestion. The objective of this research is to develop and 

evaluate a congestion control mechanism that leverages AOMDV, coupled with a dynamic load-balancing algorithm. 

This study aims to improve packet delivery ratio, reduce routing overhead, and enhance overall network performance. 

2. METHODOLOGY 

The proposed methodology integrates multipath routing and dynamic load balancing to address congestion in 

MANETs. The key components of the methodology are as follows: 

2.1 AOMDV Protocol for Congestion Control 

AOMDV is an enhancement of AODV that establishes multiple loop-free, link-disjoint paths between a source and a 

destination during the route discovery process. This ensures alternate paths are available for traffic rerouting in case of 

congestion or link failures. AOMDV maintains: 

• Multiple Disjoint Paths: These paths share no common nodes or links, reducing the risk of simultaneous 

congestion. 

• Dynamic Path Utilization: Traffic is distributed across paths based on their current utilization and congestion 

status. 



 

www.ijprems.com 

editor@ijprems.com 

INTERNATIONAL JOURNAL OF PROGRESSIVE 

RESEARCH IN ENGINEERING MANAGEMENT 

AND SCIENCE (IJPREMS) 

(Int Peer Reviewed Journal) 

Vol. 04, Issue 12, Decembaer 2024, pp : 1127-1130 

e-ISSN : 

2583-1062 

Impact 

Factor : 

7.001 
 

@International Journal Of Progressive Research In Engineering Management And Science               Page | 1128 

2.2 Load Balancing Algorithm 

The load-balancing algorithm dynamically monitors and redistributes traffic based on real-time network metrics such 

as: 

• Queue Length: Congestion is detected if the queue length at a node exceeds a predefined threshold. 

• Bandwidth Availability: Traffic is directed toward paths with higher residual bandwidth. 

• Link Utilization: Overutilized links are avoided to ensure even distribution of traffic. 

2.3 Simulation Environment 

The performance of the proposed mechanism was evaluated using the NS-2 network simulator. 

Figure: 1.  Ad hoc mobile network simulation models 

 

Figure: 2.  Directory Structure of NS-2 

 

The simulation parameters are detailed in Table 1. 

Table 1. SIMULATION PARAMETERS 

Parameter Value 

Simulation Area 1000m × 1000m 

Number of Nodes 50 

Mobility Model Random Waypoint 

Traffic Type Constant Bit Rate 

Routing Protocol AOMDV 

Simulation Duration 100 seconds 

Performance Metrics PDR, Delay, Overhead, Throughput 
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2.4 Simulation Scenarios 

Three scenarios were simulated to evaluate the performance: 

1. Single-path Routing (AODV): Baseline for comparison. 

2. Multipath Routing without Load Balancing: Demonstrates the effect of multipath routing alone. 

3. Proposed Mechanism: Combines AOMDV with dynamic load balancing. 

3. MODELING AND ANALYSIS 

The proposed congestion control mechanism was modeled as a combination of AOMDV and a custom load-balancing 

algorithm. The modeling approach is outlined below: 

3.1 Network Model 

Nodes in the simulation are randomly distributed within a 1000m × 1000m area and follow the Random Waypoint 

mobility model. Each node has a communication range of 250 meters, enabling multi-hop communication. Traffic 

flows are generated between random source-destination pairs using CBR. 

3.2 Congestion Detection and Traffic Redistribution 

Congestion detection is based on monitoring queue length at intermediate nodes. When a path is marked as congested, 

traffic is rerouted to alternate paths identified by AOMDV. This prevents overloading specific routes and ensures 

balanced resource utilization. 

Table 2. Path Metrics 

Path Latency (ms) Residual Bandwidth (Mbps) Congestion Status 

Path 1 25 2.5 High 

Path 2 30 3.0 Low 

Path 3 28 2.8 Medium 

The algorithm selects paths with low congestion status, prioritizing residual bandwidth and minimizing delays. 

4. RESULTS AND DISCUSSION 

The simulation results highlight the performance improvements achieved by the proposed mechanism compared to 

single-path routing and traditional multipath routing. 

4.1 Packet Delivery Ratio (PDR)- The PDR improved from 75% (single-path routing) to 90% (proposed 

mechanism), indicating more reliable data delivery under high traffic loads. 

4.2 Average Delay- The average delay decreased by 20%, from 150ms to 120ms, due to the dynamic redistribution of 

traffic away from congested paths. 

4.3 Routing Overhead- The routing overhead was reduced by 25% compared to traditional multipath routing, as the 

algorithm minimizes the need for frequent route discoveries. 

4.4 Throughput- The network throughput increased by 30%, from 1.2 Mbps to 1.6 Mbps, demonstrating the 

efficiency of the load-balancing algorithm. 

 

Figure 3. PDR Comparison 
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These results confirm that the proposed congestion control mechanism effectively balances traffic, minimizes delays, 

and improves data delivery in MANETs. 

Overall Summery of Routing Schemes 

The overall performance of normal AODV routing and proposed AOMDV load balancing scheme are mentioned in 

table 2. Here the exact numeric figures is showing the better AOMDV routing performance in case of proposed 

scheme. 

Table 3. Overall Performances 

Parameter AODV AOMDV-Up 

Data Send 7111 8705 

Data Receive 6471 8344 

ROUTINGPKTS 5379 5250 

PDF 91.00 95.85 

Normal Routing Load 0.83 0.63 

Average e-e delay 344.90 376.69 

No. Of data Drop 721 671 

5. CONCLUSION 

This research introduces a congestion control mechanism for MANETs using AOMDV with a dynamic load-

balancing algorithm. The proposed scheme addresses critical challenges in MANETs, including congestion, packet 

loss, and high latency. Simulation results demonstrate significant improvements in packet delivery ratio, average 

delay, and throughput, making the mechanism suitable for real-world applications such as disaster recovery and 

military communications. Future work will focus on enhancing the algorithm's adaptability to large-scale networks, 

integrating energy-efficient mechanisms, and addressing security concerns in multipath routing. 
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