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ABSTRACT

In cognitive radio ad-hoc network, each CR
observes different channel availability according
to the primary user’s activity. However, traditional
ad-hoc network (such as MANET or WSN)
usually operates on predefined channel, which
remains unchanged with time In other word,
cognitive radio ad-hoc network needs to consider
the PU transmission to avoid any interference with
the licensed user, which is entirely missing in
traditional ad-hoc networks. The QoS of end-to-
end routing in cognitive radio ad-hoc network
depends on traffic load, number of potential
channels in the route, the number of spectrum
change events induced by PU, consideration of
periodic spectrum sensing functions etc. In this
paper we proposed a secure and enhanced model
for the better end to end quality of services for the
cognitive radio wireless sensor network, here our
experimental comparative results shows that the
our proposed methods gives better results than the
existing techniques.

Keywords: Cognitive Radio, Quality of Service,
Transmission Control Protocol, Wireless Mesh
Network, Medium Access Control, Logic Link
Control.

INTRODUCTION
Recent development of tiny, low-power, low-cost,
and multi-functional wireless sensor nodes has

been accelerated by advances in manufacturing,
electronics, communication, and miniaturization.
These sensors nodes are equipped with the
capability of environmental sensing, data
collection, data processing, and wireless
communication.  Therefore, wireless  sensor
networks (WSNs) can actively collect information
and report events in a self-organized manner.
WSNs have been widely used in a diverse range of
applications, such as tracking, video surveillance,
remote monitoring, localization and event-
reporting. Recently, there are increasing research
efforts on WSNs towards energy conservation,
which reduces the requirement on memory and the
complexity of protocol design with the rise of the
Internet of Things (1oT).

The WSN is a wireless network consisting of
spatially distributed autonomous devices using
sensors to cooperatively monitor  physical
environmental conditions, such as temperature,
sound, vibration, pressure motion or pollutants, at
different locations. WSN has significantly
different communication constraints. The devices
in such type of network are deployed in a huge
numbers; they need the ability to assist each other
to communicate data to a centralized collection
point which is called a sink or a base station. The
smallest devices are composed of a sensing unit, a
radio, a processor integration of the sensor and
having a power unit. The devices are capable of
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monitoring of a wide variety conditions such that
temperature, humidity, soil makeup, pressure,
vehicular movement, lighting conditions and noise
levels, etc.[16].

In recent years, the number of embedded devices
has increased and finally, they are envisioned to
seamlessly connect to the Internet as the loT. A
typical wireless sensor network is composed of
several sensor nodes and one sink node. Sensor
nodes collect data and forward the data to the sink
node. A typical architecture of a WSN is shown in
Fig 1. Sensor nodes sense the environment and
collect raw data. With local processing, sensors
communicate with each other. If necessary, data
aggregation is performed and the aggregated data
is delivered to a sink. Users can have access to the
data collected from sensors through the sink node
by accessing the internet [4]. Sensor networks are
often multi-hop and communication is typically
data-centric rather than node or address centric.
Sensor networks often have a many-to-one traffic
pattern, which leads to a " hot-spot" problem.
Sensor networks should maintain a certain quality
of service. The limited power, low radio range,
potentially high density and an ever-changing
environment pose difficulties in the design of
efficient protocols for WSNs.
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Fig 1: Architecture of a wireless sensor network.

The Radio spectrum is one of the most scarce and
valuable resources. Cognitive radio is an exciting
emerging technology that has the potential of
dealing with the stringent requirement and scarcity

of the radio spectrum. Such revolutionary and
transforming technology represents a paradigm
shift in the design of wireless systems. Cognitive
(or smart) radio networks are an innovative
approach to wireless engineering in which radios
are designed with an unprecedented level of
intelligence and agility. This advanced technology
enables radio devices to use spectrum (i.e., radio
frequencies) in entirely new and sophisticated
ways. Cognitive radios have the ability to monitor,
sense, and detect the conditions of their operating
environment, and dynamically reconfigure their
own characteristics to best match those conditions.
Cognitive radios working on identify potential
impairments to communications quality, like
interference, path loss, shadowing and multipath
fading.

The objective of this paper is to outline the current
research trends in cognitive radio ad-hoc network
architecture. To do so, the cognitive radio ad-hoc
network architectures are divided into two
categories, naming cluster-based architectures and
non cluster-based architectures. It is assumed that
this classification is useful and viable guidelines to
network designers and field engineers for a given
set of circumstances. The paper also presents an
extensive comparison of different cluster-based
architectures, where the dissertation is concluded
with open research issues and possible future
research directions.

The rest of this paper is organized as follows in the
first section we describe an introduction of about
the wireless sensor network and cognitive radio
network. In section Il we discuss about the
overview of wireless sensor network, In section 11l
we mentioned the proposed work and the
experimental result study for the cognitive radio
network, finally in section IV we conclude and
discuss the future scope.

I OVERVIEW OF WSN

Wireless ad hoc networks are widely used in
military and civil mobile communication, where
fixed communications infrastructures (i.e., base
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station) are not available. Different from WLAN
(Wireless Local Area Network), the ad hoc
network is a multi-hop wireless network without a
centralized coordinator. Each node works as a
router to forward the packets from other nodes. In
this special wireless network, TCP (Transmission
Control Protocol) flows traverse multiple hops
before reaching the destination node or sink node.
To provide reliable communications in wireless ad
hoc networks, it is critical to design an efficient
TCP congestion control mechanism [9]. However,
the performance of the wireless ad hoc network
will be degraded if the traditional TCP protocol is
utilized.
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Fig 2: Overview of Wireless Sensor Network.

The reason is that TCP congestion control has an
implicit assumption that any packet loss is due to
the buffer overflow. In fact, as long as the buffer
size at each wireless node is reasonably large,
most packet losses are due to wireless channel
contention, namely, MAC (Media Access Control)
layer competition. Therefore, several cross-layer
schemes are proposed to alleviate congestion in
the wireless channel. For example, a cross-layer
ECN (Explicit Congestion Notification) scheme

was proposed to perceive the link congestion
according to the retransmission counter at the
MAC layer. In this scheme, the retransmission
counter at the MAC layer is used as the congestion
metric to trigger the ECN mechanism.

ECN is the explicit congestion notification
mechanism of the IP layer. When network
congestion occurs, the sender can adjust the
congestion window and reduce the sending rate by
the ECN mark from the receiver. WCCP (Wireless
Congestion Control Protocol) was proposed to
dynamically adjust the congestion window of TCP
according to the channel business ratio, which
presents the extent of channel congestion in a more
accurate way. These cross-layer methods improve
the efficiency and fairness of wireless ad hoc
networks. However, the retransmission counter
and the frame service delay are not precise enough
to detect congestion from the MAC layer, while
WCCP is too complex to implement in existing
transport protocols [9].

11l PROPOSED WORK & RESULT

In this section we discuss for the proposed method
and the experimental result analysis with compare
the existing techniques. With an increasing
network size, a flat ad-hoc network faces
scalability problem. A hierarchical architecture,
such as cluster-based architecture, is essential to
meet the scalability problems for ad-hoc network.
The performance of the ad-hoc network may
degrade once the size of the network increases.
This is because with increasing network size,
control overhead in ad-hoc network also surges.
Clustering is one of the most widely investigated
solutions for scaling down the ad-hoc network
while maintaining the network connectivity. In
clustering, the network is organized into logical
groups depending on network characteristics and
application requirements. Below figure depicts a
cluster-based ad-hoc network where the network is
logically divided into clusters (represented by
dotted lines). There are three types of node in the
network namely cluster member, cluster head and
gateway.

WWW.Ijirtm.com

74


http://www.ijirtm.com/

)lTM

ISSN: 2581-3404 (Online)

International Journal of Innovative Research in Technology and
Management (IJIRTM), Volume-3, Issue-3, 2019

A
\ Cluster Head
0

,I O Gateway

Fig 3: Clustering in ad-hoc nei\;vork.

In our research work perform improve the
performance of cognitive radio wireless sensor
network in various services such as throughput,
packet arrival rate and less delay. The proposed
model written in matlab script language command
provided by this simulator. The evaluation of
performance of our proposed methodology in
parameters like packet arrival rate from the source
node to destination node, throughput between the
both ends without any congestion and the end to
end delay between the source node to destination
node.
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Fig 4: Shows that simulation scenario of Packet
Arrival Rate for the performance evaluation of
proposed method.
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Fig 5: The above figure shows that the
comparative performance evlaution graph for the
Packet Arrival Ratio using the existing method and
proposed method for the successful end to end
qualtiy of services in wireless sensor networks.

IV CONCLUSIONS AND FUTURE SCOPE
For the best utilization of cognitive radio ad-hoc
network, a robust architecture is essential. In this
dissertation, a comprehensive survey on recently
proposed cognitive radio ad-hoc network
architectures with their strengths and limitations
are discussed after that we find the problem
statement regarding the quality of services.
Considering the limitations of non-cluster-based
architecture, implementing clustering techniques
in ad-hoc network can bring several advantageous
for the network. Clustering splits any large
distributed network into smaller groups to leverage
communication  overhead. Control  channel
selection, cluster formation techniques, neighbor
discovery schemes, re-clustering issues, intra-
cluster communication method, etc. are main
performance metrics that have been considered to
evaluate the performances of the cluster-based
architectures.
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