
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106  Volume- 1, Issue- 4, June-2013 

 Model Based Prioritized Bandwidth Estimation For Multimedia Application 
 

32 

MODEL BASED PRIORITIZED BANDWIDTH ESTIMATION FOR 
MULTIMEDIA APPLICATION 

 
S. MOHANAPRIYA 

 
Computer Technology Department, Anna University 

Email: smohanapriya3@gmail.com 
 

 
Abstract— A mobile adhoc network (MANET) consist a collection of mobile nodes that communicate in a multi-hop way 
without a fixed infrastructure. In wireless networks, the available bandwidth undergoes fast time-scale variations due to 
channel fading and error from physical obstacles. Estimation of available bandwidth in wireless network is a challenging 
task. Efficient management and sharing of bandwidth among the users becomes a key factor in enhancing system 
performance. Bandwidth allocation is a major problem in such multimedia and real time communications which drastically 
reduces the throughput of MANETs. To overcome this problem, an analytical model based bandwidth estimation algorithm 
is introduced for multimedia services over networks. In this method the available bandwidth is estimated based on the 
priority of the application and the number of access of these applications. Bandwidth for each node is enhanced to reflect the 
good packet delivery associated with lower control over head and lower packet delivery delay.  
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I. INTRODUCTION  
 
Mobile Adhoc Network (MANET) is a collection of 
two or more independent mobile nodes that can 
communicate to each other via radio waves. It does 
not have any centralized administrator. The wireless 
nodes that can form a network to exchange 
information according to their need at that time [23] 
and [24].  
The future of wireless networking and wireless 
communication systems will trust on the quality of 
service (QoS).The concept of QoS in communication 
systems is closely related to the network performance 
of the underlying routing system. Definition: 
‗Quality of Service—the collective outcome of 
service performance which determines the degree of 
fulfilment of a user service.‘  
Bandwidth estimation techniques have proved to be 
significant to improve the Quality of Service (QoS) 
for many multimedia applications [4]. Most of these 
techniques are proposed to provide accurate 
bandwidth estimation for wired networks, however, 
bandwidth estimation for wireless networks is more 
challenging due to the wireless channel 
characteristics such as Bit Error Rate (BER), fading, 
interference, contention, retry limit, etc.  
Despite many years of research, there is still no 
quality of service (QoS) in the Internet. Is QoS 
important in wireless ad hoc networks? We believe 
there is an urgent need in wireless  
 ad hoc networks for QoS in general and for 
bandwidth allocation in particular; the Internet has 
survived without QoS essentially by increasing the 
capacity of its links to meet demand. The 
decentralized and dynamic nature of adhoc networks 
means that information must be passed from node to 
node about the network topology and end-to-end flow  
rates. The bandwidth allocation problem considered 
here is the following.  

 
 A network of nodes and (wireless) links are 

specified. At any instance in time, there are a 
number of end-to-end flows. Each flow has 
its own required bandwidth. In the special 
case where a node is materialistic and wants 
to use as much bandwidth as possible.  

 Each node must determine the bandwidth to 
allocate for each flow passing through it in a 
fair and efficient way. A bandwidth 
allocation algorithm must operate across the 
MAC and network layers of the protocol 
stack. The network layer is responsible for 
end-to-end flow rate calculations, while the 
MAC layer must schedule single-hop 
transmissions so as to ensure each flow 
receives adequate bandwidth over each link.  

The above bandwidth allocation problem can be 
overcome by considering the number of request sent 
for a particular time period i.e. based on priority.  
The structure of the paper follows. Section II 
introduces the existing bandwidth estimation 
techniques and QoS performance analysis. Section III 
presents the details of the proposed bandwidth 
estimation priority algorithm. Experimental setup and 
results analysis are presented in section IV. Finally, 
section V concludes the paper. 
 
II. RELATED WORKS  
 
A. Wireless Bandwidth Estimation Techniques  
Current bandwidth estimation solutions for wireless 
channel can be grouped into two categories. That is 
Probing-Based Techniques and Cross Layer-Based 
Estimation Techniques .The existing problem of 
bandwidth allocation was overcome by few 
techniques like WBest [13], DietTOPP [6], iBE[21] 
and ProbeGap[9]. The drawbacks of these techniques 
are extra traffic and more modification of standard 
protocol which occurs by using probing based 
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technique and crosslayer based technique. Probing-
based techniques rely on probing traffic that impacts 
the wireless communication services due to the 
additional data introduced. Significantly, cross-layer 
techniques have lower overhead than packet 
dispersion solutions. However, they are difficult to be 
deployed widely due to the modifications required in 
the devices and standard protocols. Detailed studies 
of these problems are as follows:  
Mingzhe Li et al, [13] WBest method is designed for 
fast, non-interfering, accurate estimation of available 
bandwidth in networks.This method uses two state 
algorithm  
1) A packet pair technique which estimates the 
effective capacity overflow path where the last hop is 
a wireless LAN.  
2) A packet train technique which is used to estimate 
the achievable throughput to infer the available 
bandwidth.  
By using this method lesser intrusiveness and faster 
convergence time can be achieved. The drawback of 
this WBest: a Bandwidth Estimation Tool for 
Wireless Networks the probing based technique is 
used so there is a possibility of extra traffic.  
A. Johnsson et al, [6] DietTOPP dynamically changes 
the bit rate of probing traffic. The available 
bandwidth is obtained when the probing traffic 
throughput experiences the turning point. The 
weakness of DietTOPP is the enormous amount of 
overhead introduced.  
T. Sun et al, [19] AdhocProbe sends fixed size and 
back-to-back probing packet pairs from sender to 
receiver. The transmission time is stamped on every 
packet by the sender, path capacity is then calculated 
at the receiver. The drawback of AdhocProbe is that, 
it is only suitable for measuring the path capacity of 
fixed rate wireless networks.  
K. Lakshminarayanan et al, [9] Analysis of this paper 
is probes for ―gaps‖ in the busy periods and then 
multiplies by the capacity to obtain an estimate of the 
available bandwidth. The drawback of ProbeGap is 
the dependency on other capacity estimation 
schemes.  
Z. Yuan et al, [21] TheiBE estimates the wireless 
network bandwidth using the packet dispersion 
technique, which records the packet payload size and 
one-way delay at the MAC layer. The estimated 
results are then sent to the application layer for 
intelligent adaptation. iBE uses the application data 
packets themselves instead of probing traffic, 
reducing the estimation overhead. The drawback of 
iBE requires change of the 802.11 protocol.  
Zhiqiang Xu et al, [22] The Crosslayer Optimization 
of User Scheduling and Resource Allocation in 
Power-Line Communication System uses bit loading 
scheme. The Crosslayer Optimization for orthogonal 
frequency division multiple access based power 
communication system has typical power line 
channel, the simulation result illustrates the proposed 
algorithm in terms of multiple resource allocation. 

Here bit loading lookup table algorithm is used. The 
resources are allocated according to the order of 
partial information. The drawbacks are assumption of 
infinite queue length and independent information of 
each layer, these algorithms are impractical in 
multiuser packet transmission system, and the 
resource will be wasted if it is allocated to a user that 
does not have enough packets to be transmitted and 
this method uses one excessive resource and 
retrenches another scarce resource optimally. 
 
B. Survey On Qos Performance Analysis  
M. Pushpavalli et al, [17]A mobile adhoc network 
consist of mobile nodes that communicates in a 
multihop way without a fixed infrastructure. The 
nodes in the network acts as a router by forwarding 
data packets to other nodes. This method focus on 
routing protocols to support Qos. Two methods are 
used for estimating the bandwidth in this paper.  
1) Listen Bandwidth Estimation: Each host listen to 
the channel to track the traffic state to determine the 
free bandwidth available every second.  
2) Hello Bandwidth Estimation: Each host can 
approximate its residual bandwidth information based 
on information from host within the interference 
range.  
The drawback of this paper is route break which 
cause the performance degradation in mobile 
topologies.  
P. Revathi et al, [18] Analysis of efficiency for multi-
layered video multicast over heterogeneous wireless 
adhoc networks for bandwidth requirements with 
admission control is used in this method. Two types 
of algorithms are used  
1) MSMT – Multiple steiner Minimum tree: MSMT 
considers load balancing and rerouting to meet the 
Qos requirements. Since shared wireless resources 
are easily over utilized the load in the network must 
be controlled.  
2) Ratio matric constraints for figuring the percentage 
levels.  
The drawback is minimum real time requirements 
which does not meet the unusable packets based on 
scarce bandwidth and hinders other traffic, 
compounding the problem leading to extra traffic.  
Jun Yao et al, [7] A fast-moving vehicle continuously 
deviates its location. Vehicular mobile computing is 
provoked with the probability of significant variations 
in available network bandwidth. It is difficult for 
providers to eliminate bandwidth disparity over a 
huge service area, it will be possible to map network 
bandwidth to the road network through repeated 
measurements. The results of an extensive 
measurement campaign to demonstrate the viability 
of such bandwidth maps are reported. The Bandwidth 
maps can be interfaced with adaptive multimedia 
servers and the emerging vehicular communication 
systems that use on-board mobile routers to deliver 
Internet services to the passengers. The improvement 
in QoS that can be achieved by taking advantage of 
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the geographical knowledge of bandwidth provided 
by the bandwidth maps. This methodology reduces 
the frequency of disruptions in perceived QoS for 
both audio and video applications in high-speed 
vehicular mobility by several orders of magnitude. 
The drawbacks are it do not guarantee bandwidth 
uniformity over the geographical coverage and The 
past bandwidth information is not a good indicator of 
the actual bandwidth experienced at a given location. 
 
III. ESTIMATION OF THE AVAILABLE 

BANDWIDTH  
 
To overcome the major problem of significant 
bandwidth resources and protocol modifications an 
analytical model based bandwidth estimation 
algorithm for multimedia services over networks is 
used in this paper. In this method the available 
bandwidth is estimated to improve the throughput of 
multi-hop networks by considering Qos parameters 
such as bandwidth, delay.  
Bandwidth for each node is enhanced to reflect the 
good packet delivery associated with lower control 
over head and lower packet delivery delay. 
Bandwidth estimation techniques seek to provide an 
accurate estimation of available bandwidth such that 
network applications can adjust their behavior 
accordingly. 

 
Fig. 1 Architecture Diagram 

 
The bandwidth estimation is done when TCP and 
UDP traffic coexists in networks as proposed in [3]. 
This paper is designed to give strict priority to 
important traffic. Arriving packets are assigned 
appropriate priority and classified by a priority-list 
mechanism. During transmission, Priority queue 
gives preferential treatment for higher-priority queues 
over low-priority queues.  
A. Definition of Available Bandwidth  
 

In this paper, available bandwidth is defined as the 
maximum transmission throughput between the two 
neighbouring nodes in a certain transmission path, on 
the condition that the quality of any ongoing flow 
will not be disturbed. From the channel perspective, 
the available bandwidth of a link is related to the 
effective channel capacity on the available channel 
idle time during a given time period. It exactly 
determine, the available channel idle time, and 
clarifies the means of ―availability‖, when the IEEE 
802.11 is used as the PHY/MAC protocol.  
The available bandwidth BWavail:  
BWavail = R * BW  
BW is the raw channel bandwidth. After the node 
completes computing the available bandwidth during 
a period of time t at the MAC layer, it sends the 
information of the available bandwidth to the 
Network layer and starts computing available 
bandwidth during the next period of time t.The node 
that receives the message knows the bandwidth 
information of its first and second neighbour, and 
then it can estimate the residual bandwidth as 
follows:  
Residual BW = Weight Factor/ (Raw Channel 
Bandwidth - Total Bandwidth Consumed)  
Finally the bandwidth for each node is allocated 
based on the  
Formula used as in [3].  
B. Application classifier  
 
A new scheme that classifies the Internet traffic 
according to their application types for scalable QoS 
provision is proposed in this paper. These features are 
primarily the packet-level information, including 
fields of TCP/UDP packet headers and the arrival 
time. The selected features include the size and the 
number of ―burst‖ packets. The classes and their 
corresponding characteristics are considered in this 
paper. The burst characteristics can be determined 
using the arrival time information of packets. That is, 
consecutive packets are said to be burst, if their inter-
arrival time is less than a predefined threshold. Some 
applications, such as WWW and P2P, have a heavy 
burst behaviour, while streaming and inter-active 
multimedia applications do not have such a behaviour 
on the average. Thus, this burst feature is expected to 
provide good discriminant power among these 
distinctive classes.  
C. Priority setting  
 
Priority setting is based on the type of application and 
number of request that the nodes receives.Based on 
how frequently these applications are accessed the 
priority is set.  
As the request for applications varies dynamically 
with time the priorities has to be reassigned based on 
the number of access to that application. 
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D. Bandwidth Estimation:  
The estimation of the bandwidth at each node is 
based on the status of the radio channel, along with 
the different type of applications. As proposed in [3] 
the bandwidth is estimated based on the formula 
which includes both TCP and UDP co-existance. To 
address this effect of UDP on TCP traffic, the weight 
w is introduced. 

 
The parameter w is the bandwidth weight factor, N 
represents the total number of TCP and UDP flows, 
and i and j are the numbers of TCP and UDP flows, 
respectively. For each N value, the number of TCP 
flows and the number of UDP flows are considered 
equal. The calculated bandwidth is allotted to the 
nodes which has the highest priority. This priority 
setting is designed as described in the algorithm.  
 

IV. SIMULATION RESULTS 
 
The proposed algorithm has been evaluated using the 
NS-2.34 simulator. Additional wireless update 
patches are deployed in NS-2 set-up: NOAH [15]. 
NOAH (No Ad-Hoc) was used for simulating the 
infrastructure of WLAN environment .Each traffic 
connection consists of one server-wireless client pair. 
DropTail was adopted as the default queue algorithm 
and the queue length was set to 50. The length of 
TCP packet size was 1380 bytes. Both the simulation 
and real test used FTP/TCP as traffic which uses the 
entire wireless capacity. The sending buffer was set 
to 8K bytes, which is the most common configuration 
in the industry.  
There were two assumptions considered in the tests: 
1) the application delay and processing delay were 
ignored. This is reasonable because the IP packet 
application and processing delay in terminals depends 
on CPU and memory specifications and these are 
state of the art in our setup. This delay is very low 
and is in general negligible; 2) the wireless network 
was the bottleneck link of the end-to-end path. This 
was supported by connecting with a 100Mbps wired 
LAN. So the bandwidth estimation can closely reflect 
the wireless network condition. The Fig. 2 shows the 
performance level of the number of packets. 

 
 

Fig. 2 Bandwidth Estimation Performance Level 
 
CONCLUSION  
 
This paper presents bandwidth estimation tool for 
wireless networks. In existing method the priority is 
set by default classification but my proposed work is 
based on the type of application and number of 
request that the nodes receives. Based on the order of 
the traffic the packets are given priority and the 
bandwidth is allocated decreasing the extra traffic and 
less modification of standard protocols. 
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