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Abstract—

W

ireless communication has grown into a vital technology in our day to day life. This has led to increased
research undertakings which primarily focus on supporting real-time transmission with strict QoS
requirements for wireless applications. A hybrid wireless network is a combination of wireless infrastructure
networks and mobile wireless ad-hoc network (MANETs). Achieving QoS support in these networks is an open challenge
as there are very less number of protocols that are exclusively developed for Hybrid Wireless Networks. In our paper, a
new variant of routing protocol is proposed which gives better results improving the QoS with respect to a set of QoS
parameters and under different constraints developed only for Hybrid Wireless Network. Mainly, it takes the limited
resources of mobile environments (bandwidth, network size etc.) into consideration for achieving QoS. It incorporates the
following algorithms: 1) Neighbour identification and path identification for data transfer to ensure QoS support, 2)
Packet scheduling amongst the selected neighbour nodes to reduce the transmission time to a more extent. The above
algorithms are designed in such a way that they reduce the data transmission delay, thus enhancing QoS support in
Hybrid Wireless Networks leading to better performance.
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I. INTRODUCTION
Wireless applications are widely used in areas of commerce, emergency services, Military services, entertainment and so
on. These are majorly used in areas where the infrastructure cannot be maintained and handled for a long time. Video
streaming, online gaming, Online TV, video conferencing etc. are the most widely used applications all over the world
through wireless mobile users. These applications use an infrastructure to directly connect mobile users for video
watching or interaction in real time. There is an extensive usage of wireless and mobile devices and also the demand for
mobile multimedia [1] streaming services are leading to a promising near future where wireless multimedia services (e.g.,
mobile gaming, online TV, and online conferences) are widely deployed.
The QoS support must ponder a number of Ad-hoc networks limitations (mobility, energy, scale, etc.). QoS can be
hosted at different layers of the network (MAC layer, routing protocols at network layer, etc.). Routing operation
comprises of discovery of the routes among communicating entities (transmitter / receiver)that are able to convey data
packets uninterruptedly using less bandwidth and fewer packets control. QoS routing can be defined as the exploration
for routes satisfying the desired QoS. To be eligible routes, they must satisfy a number of constraints such as delay,
bandwidth, reliability, etc. [2]
In this paper we put forward a data transmission technique for hybrid wireless networks that stimulate the QoS support
to a great level. Usually, a hybrid network has widespread base stations. The data transmission in hybrid networks has
two features [my paper]:1) an access point can be a source or a destination to any mobile node. 2) The number of
transmission hops between a mobile node and an AP is minor.
First feature permits a stream to have anycast transmission along numerous transmission paths to its destination
through base stations, and the second feature allows a source node to link to an AP through an intermediary node. With
these 2 features, QoS-oriented data transmission technique converts the packet routing problem into a dynamic resource
scheduling problem. Precisely, if a source node is not within the transmission range of the AP, a source node chooses
nearby neighbours that can deliver QoS services to forward its packets to base stations in a dispersed manner. The
parameters that we consider for calculating the best path which has the neighbouring intermediary nodes, from source to
destination, that which support QoS are bandwidth of an intermediary node, distance from source to destination, external
factors like noise and interference and finally the hop count. The source node schedules the packet amongst the chosen
neighbours depending on their bandwidth, delay that is faced due to external factors like noise and interference and
mobility of nodes, aiming to decrease transmission time and enhance network capacity. These parameters are explained
in the coming sections.
II. RELATED WORK
QoS is characterized with certain number of factors like throughput, latency, jitter and loss, etc. and can be defined as
the degree of user satisfaction. QoS model architecture is intended to offer the best possible service. It must handle all the
restraints and challenges enforced by Ad-hoc networks, like frequent topological changes due to node mobility,
restrictions of reliability and energy consumption, so it defines a set of services that permit users to select a number of
safeguards (guarantees) that administer properties such as time, reliability, etc. [4].
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Standard models like Intserv / RSVP [5] and DiffServ [6] suggested in first wired network types are not appropriate
for MANETs which necessitates negotiation of node, admission control, resource reservation, and packets priority
scheduling [7]. However it is more stimulating to assure QoS in MANETs due to exceptional features like user mobility,
channel variance errors, and limited bandwidth. As a result, efforts to directly take in the QoS solutions for infrastructure
networks to MANETs mostly do not have great accomplishment [8]. Several reservation-based QoS routing protocols
have been offered for MANETs [9], [10], [11], [12] which constructs routes formed by nodes and links that reserve their
resources to fulfil QoS requirements. One of them being AODV (Adhoc On-demand Distance Vector) routing protocol,
which is a dynamic resource reservation and reactive routing protocol [3]. The disadvantages of AODV are more
noteworthy that include higher processing demand, consumes extra part of bandwidth, and takes more time to build the
routing table which increases the overall delay and performance. This is undesirable in any of the networking
applications. Also invalid reservation problem adds on to the disadvantages since the reserved resources become unused
in case of breakage of the established path. Even though these protocols try to increase QoS of MANETs to a certain
point, they suffer from invalid reservation and race condition problems [7]. In Invalid reservation problem if the data
transmission path between a source and destination nodes breaks the reserved resources turn out to be useless. Race
condition problem refers to a dual allocation of the same resource but on to two different QoS paths.
QOD-QoS-oriented distributed routing protocol [13] for hybrid wireless networks is a protocol that is exclusively
developed for hybrid wireless networks. It incorporates the mentioned algorithms to achieve QoS: 1) a QoS-guaranteed
neighbour selection algorithm to meet the transmission delay requirement, 2) a distributed packet scheduling algorithm to
further reduce transmission delay, 3) a mobility-based segment resizing algorithm that adaptively adjusts segment size
according to node mobility in order to reduce transmission time. It addresses the problem of race condition and invalid
reservation problems. In this paper we propose a variant to QOD and is discussed in the below sections.
III. QOS-ORIENTED DATA TRANSMISSION TECHNIQUE FOR HYBRID WIRELESS NETWORKS
A. Overview
Hybrid Wireless Networks are characterized with high mobility and unstable bandwidth because of which guaranteeing
and ensuring of QoS is always a challenge. Taking these considerations into account, we put forward a QoS oriented data
transmission technique that makes certain QoS support in Hybrid wireless networks. In our technique, if a source node is
not within the transmission range of an AP, it elects a neighbour based on their bandwidth, distance from source to
destination, delay due to external factors like noise and interference and hop count to forward the data packets. The
selection of neighbours aims at decreasing the data transmission time and increase network capacity. These intermediary
neighbours then forward the packets to destination. The multiple paths identified help in transferring data at a faster rate.
Here we propose 2 chief algorithms for ensuring QoS during data transmission:
1. Neighbour identification and best multiple paths selection for data transfer ensuring QoS,
2. Packet scheduling algorithm amongst the selected neighbouring nodes to further lessen the transmission time.
B. Neighbour identification and best multiple paths selection for data transfer ensuring QoS,
Data transmission is always associated with a small delay which is one of the foremost real-time characteristics. A
delay of tolerable degree is acceptable, but if in case it exceeds to a great extent then we need to tackle the same. In this
module for a specified source to destination, the neighbour nodes are selected using the Euclidean distance concept. The
nodes are said to be neighbours of a particular node if it is within the specified threshold which in our case is 250m. aor
all the nodes in the predefined topology the neighbours are calculated that fall within the threshold. The process of
neighbour identification is done to all the nodes in a network. When all the neighbouring nodes are calculated, potential
nodes are identified, which would form a best path in the direction of destination satisfying the QoS requirement. For
computing potential neighbouring nodes some of the factors or parameters are taken into account. They are 1) Bandwidth
of neighbouring nodes, 2) distance from source to destination 3) External factors that could be noise, interference, 4)
Number of hops between source and destination.
Let us now, discuss these factors in detail which plays a major role in our neighbour node selection process. The first
factor is bandwidth.
1) Bandwidth: Bandwidth of a node is a significant factor in our neighbour identification process. Each and every node
is assigned with a bandwidth. Each node has a different bandwidth. In our technique, for a node to become a potential
neighbour, its bandwidth is inspected and if it is able to transmit the data, then it is nominated as the potential
neighbouring node. The basis of selection is that the bandwidth of a node must be at least the size of the biggest packet in
the data transmission stream along the path towards the destination. This process of potential neighbour selection is
carried on for every neighbour node that finally gives the best paths that is QoS guaranteed.
Although, numerous potential paths are available, the best potential paths guaranteeing QoS are identified for data
transmission. The paths recognized in this process also consider others factors into account. Henceforth, while computing
the paths, based on the parameters that we have considered and the packet arrival time there could be single path or
multiple paths which are explained in the coming sections.
Next parameter that plays a major role is the “delay” which is due to some of the external factors like noise or
interference.
2) External factors: external factors like noise, interference disturb the data transmission to a great magnitude. For
example, in a video conference application; if there is too much of noise then it does not deliver the best quality of
service to end users. The entire video conference session is delayed leading to poor application performance.
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Consequently the delay due to these factors will increase and adds on to the total delay. In our simulation we have
assigned a random value for these factors each time when delay factor need to added to total delay. We need to consider
the least value for these factors among all the identified paths from source to destination. This value would be an
allowable level of noise or interference value. The external factors could be due to number of nodes that are transmitting
data at the same time that fall within the same transmission range or interference due to structures, constructions or any
other objects on the way of data transmission. A best path is elected based on the small external value from among the
potential paths towards destination. This promises QoS which reduces the total delay for data transmission.
Next parameter that is considered for calculating QoS oriented path is distance.
3) Distance: When all the paths from source to destination is calculated the paths with least distance towards
destination is calculated that which satisfies high bandwidth, low noise and interference value is taken into account. The
distance from source to destination is calculated using Euclidean distance.
The last factor is the hop count between source and destination
4) Hop count: as discussed previously, there is more than one path that is calculated towards the destination. The
paths identified have a different hop count. In our process of data transfer a path with less hop count and those that do not
share the same node to a possible extent is identified and the data is transferred in these paths if all the packets arrive at
the same time or at different intervals. The path with the hop count consideration also considers all the above factors into
account.
The final section explains how the packets are scheduled amongst the recognized best paths.
C. Packet scheduling amongst the selected neighbour nodes to further reduce the stream transmission time.
The first algorithm discussed above deals with the identification of neighbour nodes and best path selection that
guarantees QoS provision for data transmission. To reduce the stream transmission time, packet scheduling algorithm is
proposed for handling the packet routing. There could be more than 1 path in the direction of the destination. But the best
paths are the ones that consider all our parameter promising QoS. A best path is one that has nodes with high bandwidth
and that does not share the same hop to a possible level. In a multi path routing, data is split amongst the calculated
multiple paths. The data that needs to be transmitted is split amongst all the available paths. This multipath data transfer
assures faster data transmission.
The advantages of our technique are as discussed below:
Most of the works [14] concentrate on increasing the network capacity and routing reliability but does not assure QoS
guaranteed services sharing limited bandwidth. If we directly adopt reservation based routing protocols developed for
MANETs into Hybrid networks, then it leads to race condition and invalid reservation problems. Our technique
concentrates on assuring QoS oriented data transmission by selecting multiple paths that can best deliver the packets with
very less delay. The factors that we discussed earlier help in achieve the same. Since we select multiple paths the data
transfer process is quick. Also the problems of race condition is solved since we are allocating the resources dynamically
but not reserved beforehand. The problem of invalid reservation is also overcome by allocating the resources on demand
that is when the paths are formed and only to the potential paths.
IV. IMPLEMENTATION
We have implemented our technique for wireless network using NS2 simulator. The topology used is as shown below
wherein the figure 1 shows topology before mobility and figure 2 shows topology after applying mobility. Initially all the
neighbour nodes are identified for all the nodes in a network using Euclidean distance. Next as discussed in the previous
sections the paths are calculated that assures QoS support. The data that needs to be sent is split amongst the available
paths and finally reaches the destination. Suppose we need to send data from source 0 to destination 15, the paths that are
calculated are before applying mobility are “0 2 10 7 6 1 5 15” and “0 4 12 13 14 15 “and the paths after mobility are “ 0
12 5 13 14 15” , “0 12 13 5 14 15” and “0 4 5 14 15”. The scheduling module will schedule the data by splitting the data
among these paths.

Fig 1 Topology before mobility

Fig 2 Topology after mobility
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V. RESULTS
We have used Network Simulator for simulation of our technique. The simulation results are explained in the next sub
sections.

Fig 3 Energy Consumption
Initially all the nodes will be given some amount of energy in order to make the transaction. As the transaction takes
place the energy consumption reduces which is desirable effect and is depicted in figure 3.
Packet loss happens when one or more packets of data transferring across a network fail to reach destination. Packet loss
can be caused by a number of factors including signal degradation over the network medium due to multi-path fading,
packet drop because of channel congestion. In our technique the packets which are sent are completely delivered to
destination and is depicted in figure 4 Packet Drop.

Fig 4 Packet Drop
Next metric that we discuss is the Packet Delivery Ratio (PDR). PDR is ratio of packet delivered to packet sent. The
greater the value of ratio means the better performance of the protocol and here we can see that it is always 1 and hence
the packets are completely delivered. This is illustrated in figure 5 packet drop ratio.

Fig 5 Packet Delivery Ratio

Fig 6 Throughput
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The above graph in figure 5 shows the throughput of our technique. It is gradually increasing indicating good sign of
data delivery
VI. CONCLUSIONS
QoS oriented data transmission technique is a work that is devoted to enhance the QoS requirement wholly for Hybrid
wireless networks. HWN is an integration of MANETs and infrastructure network. Even though there are numerous
routing protocols intended for MANETs or infrastructure network individually, they cannot be implemented directly into
Hybrid Wireless Network because of the problems discussed above. The 2 main features of hybrid wireless networks that
is, anycast transmission and short transmission hops transform the packet routing problem to packet scheduling problem.
The 2 algorithms that we have implemented make data transmission by satisfying the QoS requirement to a great extent.
The race condition and invalid reservation problems are also circumvented when compared to other protocols resulting in
accomplishing greater QoS throughput.
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