
International Journal of Scientific and Research Publications, Volume 3, Issue 3, March 2013       1 
ISSN 2250-3153  

www.ijsrp.org 

 

Performance Analysis of MANET with Low Bandwidth 

Estimation  

DharamVir*, Dr. S.K. Agarwal**, Dr. S.A.Imam*** 

 
* Department of Electronics Engg , YMCA University of Science & Technology, Faridabad, India 

**Department of Electronics Engg , YMCA University of Science & Technology, Faridabad, India 

*** Department of Electronics & Comm. Engg, JamiaMilliaIslamia, New Delhi, India. 

 
Abstract- A Mobile Ad-hoc network (MANET) is a self-

organizing and adaptive in environment. A MANET consists of a 

set of mobile nodes that have to collaborate, interact and 

communicate to complete an assigned operation. These 

applications have need of Quality of Service (QoS) parameters 

such as: minimum hop path, minimum transmitted energy path, 

residual energy, bandwidth, throughput and power to be adequate 

so that a reliable and trustful connection between participating 

nodes is maintained. The proposed work on the performance 

analysis of low bandwidth and power constraints of nodes, being 

used in the mobile ad hoc network and design its basic structure 

and evaluates the outcome of same; on a designed simulator in 

MATLAB-7.0 and studies its performance on various inputs, like 

as number of nodes, transmission range, transmission radius of 

each node throughput and number of iterations. Simulation 

results show that the number of hop-counts decreases as we 

increase the percentage of low down bandwidth nodes in the 

network, it was also concluded that the throughput rate decreases 

as we increases the number of low down bandwidth nodes in the 

network. 

    Index Terms- Ad-hoc Network, Bandwidth, Battery Power 

Transmission range, Matlab 7.0 

I. INTRODUCTION 

he bandwidth estimation is a basic function that is required 

to provide QoS in Mobile Ad-hoc Networks [1]. It is a way 

to determine the data rate accessible on a network path. It is of 

curiosity to users wishing to optimize end-to-end transport 

performance, overlay network routing, and peer-to-peer file 

distribution [2]. 

Techniques for accurate bandwidth estimation are also necessary 

for traffic engineering and capacity development support. 

Because of an Ad-Hoc network is a collection of wireless mobile 

hosts forming a temporary network without aid of any 

centralized administration. Mobile Ad- Hoc Networks has a new 

structure in the field of wireless Communication network. They 

do not require any fixed infrastructure for instance a base station 

to work. The nodes themselves address topology changes due to 

the mobility, the entrance or the exits of nodes. These networks 

use a radio medium. The technology gives the user a freedom to 

move freely any were in the communication range and it has 

become independent of its infrastructure [6] [15]. This freedom 

from existing infrastructure has made Mobile Ad-Hoc Networks 

more flexible, affordable and easily deployable in all 

environments including military and rescue operations. There are 

two types of mobile network namely Mobile IP and MANET. 

MANET consists of nodes that are cable to communicate 

wirelessly among them. MANETs consist of a group of wireless 

mobile nodes which dynamically exchange data among 

themselves without the reliance on a fixed base station or a wired 

backbone network [3]. 

MANET nodes are typically differentiated by their limited 

power, processing, and memory resources as well as high degree 

of mobility. In MANETs, the wireless mobile nodes may 

dynamically enter in the network as well as leave the network. 

Because of the limited transmission range, minimum hop path, 

minimum transmitted energy path, minimum normalized residual 

energy used, minimum absolute residual energy used, bandwidth, 

throughput, hop-count and power to be adequate so that a reliable 

and trustful connection between participating nodes is 

maintained of wireless network nodes, multiple hops are 

generally required for a node to exchange information with any 

other node in the network [4]. Multi-path routing permits the 

formation of multiple paths between one source node and one 

destination node. We have used the means of simulation using 

MATLAB (7.0), a simulator is being designed in MATLAB 7.0. 

It gathers data about number of hop-count (number of nodes 

between source and destination for successful routes) and 

throughput rate (total number of packets received by the 

destination to the total number of packets send by source). The 

simulator uses dijkstra algorithm to implement shortest path 

routing. To evaluate the effectiveness of MANET for nodes 

having lower bandwidth, the nodes were made unreachable by 

assigning low bandwidth to a group of some specified percentage 

nodes in the network [5].The rest of the paper is organized as: the 

Section II contains the related work in Manet protocols. Section 

III. Literature review and bandwidth allocation algorithm for 

Manet and simulation and results in Section IV.Conclusion is in 

Section V. 

II. RELATED WORK IN MANET PROTOCOLS  

The key issue with ad-hoc networking is how to send a message 

from one node to another with no direct link. The nodes in the 

network are moving around randomly, and it is very difficult that 

which nodes are directly linked together. Same time topology of 

the network is constantly changing and it is very difficult for 

routing process. Another key issue is the problem of bandwidth 

allocation in wireless networks. Even if the progress is being 

made for high-speed wireless communications, such as the 

introduction of 3G and WLAN, bandwidth is still the major 

bottleneck in wireless networks due to the physical limitation of 

wireless media [3] [5]. This kind of system in my application 

T 



International Journal of Scientific and Research Publications, Volume 3, Issue 3, March 2013       2 

ISSN 2250-3153  

www.ijsrp.org 

 

brings up the effective management of bandwidth which provides 

transmission range to transfer the packets of data between several 

nodes within the network. 

III. BANDWIDTH ALLOCATION ALGORITHM FOR MANET 

A. Literature review 

In an ad hoc network, a host’s available bandwidth refers to 

amount of bandwidth available to the node to send packets to the 

network. Bandwidth estimation can be done using various 

methods for example; bandwidth estimation in a cross-layer 

design of the routing and MAC layers and the available 

bandwidth is estimated in the MAC layer and is sent to the 

routing layer for admission control. Therefore, bandwidth 

estimation can be carried out in various network layers [1] [8]. 

All the information of MANET which include the History of ad 

hoc, wireless ad hoc, wireless mobile approaches and types of 

MANETs, and then they present more than 13 types of the 

routing Ad Hoc Networks protocols were proposed. They give 

description of routing protocols, analysis of individual 

characteristics and advantage and disadvantages to collect and 

compare, and present all the applications or the Possible Service 

of Ad Hoc Networks [8]. 

Present bandwidth estimation tools measure more than three 

related metrics: capacity, available bandwidth,hop count, 

throughput, and bulk transfer capacity etc. Currently available 

bandwidth estimation tools utilize a various strategies to measure 

these metrics.These issues of multipath routing in MANETs were 

particularly examined. They also discuss the application of 

multipath routing to support application constraints such as 

reliability, load-balancing, energy-conservation and QoS [7]. 

An improved mechanism was proposed to estimate the available 

bandwidth in IEEE 802.11-based ad hoc networks. In 802.11-

based ad hoc networks, few works deal with solutions for 

bandwidth estimation.In a distributed ad hoc network, a host’s 

available bandwidth cannot decided only by the unprocessed 

channel bandwidth, but also by its neighbour’s bandwidth usage 

and interference caused by other sources, each of which reduces 

a host’s available bandwidth for transmitting data. Therefore, 

applications cannot properly optimize their coding rate without 

knowledge of the status of the entire network [12] [13]. 

An incorporating QoS into routing, and introduce bandwidth 

estimation by propagating bandwidth information through 

“Hello” messages and. A cross-layer approach, including an 

adaptive feedback scheme and an admission scheme to give 

information to the application about the network position, are 

implemented. According to the simulations show that their QoS-

aware routing protocol can improve packet delivery ratio greatly 

without impacting the overall end-to-end throughput, while also 

decreasing the packet delay and the energy consumption 

significantly [9] [14]. 

The problem in available bandwidth estimation was reorganize in 

IEEE 802.11 based ad hoc networks. According to them 

estimation accuracy is increased by improving the calculation 

accuracy of the prospect for two adjacent nodes idle period to 

overlap [10]. 

In a scattered ad hoc network, a host’s available bandwidth 

cannot decided only by the unprocessed channel bandwidth, but 

also by its neighbour’s bandwidth usage and interference caused 

by other sources, each of which reduces a host’s available 

bandwidth for transmitting data. Therefore, applications cannot 

properly optimize their coding rate without awareness of the 

status of the entire network. The problem in available bandwidth 

estimation was reorganize in IEEE 802.11 based ad hoc networks 

[10]. According to them estimation precision is increased by 

improving the calculation accuracy of the prospect for two 

neighboring nodes inactive period to overlap. 

B. Bandwidth constraints 

The purpose of the MANET is to homogenize IP routing protocol 

functionality is appropriate for the wireless routing application 

within both dynamic and static topologies with raised dynamics 

because of node motion and other factors [11]: 

• Dynamicity: Every host can randomly change position. The 

topology is generally unpredictable, and the network position is 

inaccurate. 

• Non-centralization: There is no centralized organization in the 

network and, therefore, network possessions cannot be assigned 

in a predetermined approach. 

• Radio properties: The wireless channel can suffer from multi-

patheffects,fading and time variation, etc. 

  C.Bandwidth Estimation Methods 

Estimating precise available bandwidth allows a node to make 

optimal decision before transmitting a packet in networks. It is 

therefore clear that the available bandwidth estimation enhances 

the QoS in wired and wireless Networks [15]. Measuring 

available bandwidth in ad hoc networks is challenging issue in 

MANET and calculating the residual bandwidth using the IEEE 

802.11 MAC is still a challenging problem, because the 

bandwidth is shared among neighboring hosts, and an individual 

host has no knowledge about other neighboring hosts’ traffic 

status and battery power. Two methods for estimating bandwidth 

are used below [12]: 

Intrusive Bandwidth Estimation Techniques  

The intrusive approaches techniques are based on end-to-end 

probe packets to estimate the available bandwidth along the 

length of a path [13].  

Passive Bandwidth Estimation Techniques 

The passive approaches techniques uses local information on the 

used bandwidth and that may exchange this information via 

neighborhood broadcast [13].  

IV. SIMULATION AND RESULTS 

A.  Setup Parameters: 

We have primarily selected the number of hop-count and 

throughput rate under bandwidth constraint. Here hop-count is 

defined as the number of nodes between source and destination 

for successful routes and throughput rate is the total number of 

packets received by the destination to the total number of packets 

sends by source. The flow chart and table 1 given below which 

gives the setup parameters for the developed simulator. 
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Fig. 1 Flow chart for design simulator 

 

B. Simulation Model: 

We have used a comprehensive simulation model based on 

MATLAB 7.0, for system protocol modeling. MATLAB is a 

high-performance language for technological computing. It 

integrates computation, visualization, and programming in an 

easy-to-use environment, where problems and solutions are 

expressed in familiar mathematical notation. Typical uses include 

math and computation algorithm development data acquisition 

modeling etc. 
 

 

 
 

Table 1: Simulation set up parameters 

Parameters Values 

Area 1500*1500 

Number of Nodes 50 

Transmission Range (TR) 300m 

Nodes PlacementStrategy Random 

Numberofiteration 25 

Percentage of nodes having 
low bandwidth 

Varies from 0 to 100 percentage 
(with a interval of 10) 

C.  Snapshots: 

The figures mentioned below are the variety of outcomes which 

came during the simulation running process. 

 
Fig. 2 Snapshots of simulator producing input data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Number of minimum hop in a shortest path 

 

 
Fig. 4 Snapshots of simulator producing output data. 

 

 

start 

     Nodes distribute in an area of   

     1500*1500 sq units randomly 

No of Nodes (N) 

 

Input Transmission Range (M) 

For Bandwidth scarce (BS) = 0 to 

100 

For iteration = 1 to K 

        Input Enter the length (TR} 

Select Source (S) and Destination 

(D) Randomly 

Apply shortest path Routing 

Algorithm(dijkstra) 

Calculate Hop Count, Throughput,  

Path Optimality 

Next iteration 

Calculate Average Hop Count,  

Average Throughput, Average Path  

Optimality for all iteration 

 

 

 

for all iteration 
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Fig. 5 Number of hop-counts in a shortest path 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 6 Number of maximum hop in a shortest path 

D.  Impact of Low bandwidth on hop-count: 

  The Fig. 7  shows that as we gradually increases the percentage 

of low bandwidth nodes form 10 to 40number of nodes and than  

on going up to 100, then hop-count decreases; It shows that the 

routes which required more intermediate nodes are not forming 

in the network. Simply longer routes were not being established 

with the growth of low bandwidth nodes. 

 

Bandwidth Vs Hop count
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Fig. 7 Number of hop-counts in a shortest path 

E.  Impact of Low bandwidth on throughput: 

   Throughput of a network is the ratio of number of packets 

received by the destination to the total number of packets send by 

source. Here in this study as shown in Fig 8. 
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Fig. 8 Number of hop-counts in a shortest path 

   The throughput rate is going to decrease from level of 50 nodes 

to the level 100 in proportionate to increasing percentage of low 

bandwidth nodes in the network and it reaches to level 0 with 

100% low bandwidth nodes. 

F.  Impact of Low bandwidth on path optimality: 

Path Optimality Vs number of nodes
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Fig. 9 Number of hop-counts in a shortest path 

 

   Fig. 9 shows the impact of simulation of path optimality of 

nodes path length on the percentage of packets dropped. There  is  

no  remarkable  change  in  the  percentage  packet  dropped  in 

between 0 to 50, when  the  node concentration is up to 30. It 

reaches to a maximum value of nearly 60 nodes then the 

bandwidth decreased. 

V.    CONCLUSION 

A MANET consists of autonomous, self-organizing and self-

operating nodes. It is characterized by links with less bandwidth, 

nodes with energy constraints, nodes with less memory and 

processing power and more flat to security intimidation than the 

fixed networks. However, it has many advantages and different 

application areas, different assumptions such as location 

information availability and transmission power control. In this 

paper, we designed a simulator which is intended in MATLAB-

7.0. The simulator uses dijkstra algorithm to implement shortest 

path routing. To evaluate the effectiveness of MANET for nodes 

having lower bandwidth, the nodes were made unreachable by 

assigning a distinct bandwidth to divergent nodes. We conclude 

performance of three QoS factors (hop count throughput and path 

optimality) on the basis of varying percentage of low bandwidth 

nodes in the network. The simulator designed in MATLAB 7.0 

gathers data about number of hop-count (number of nodes 

between source and destination for successful routes) and 
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throughput rate (total number of packets received by the 

destination to the total number of packets send by source). This 

information later on is being analyzed with nodes having 

normal/ideal bandwidth, for which comparative graph have been 

discussed above in the paper. There is almost 45% decrease in 

values of hop count, throughput, and path optimality in the 

varying number of nodes. In future, the scope for this paper can 

be found in designing routing protocols where bandwidth 

utilization of each node is required in advance. 
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