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ABSTRACT

As the explosion of wireless devices and services
make the unlicensed spectrum increasingly
crowded, traditional sensor networks operating on
the unlicensed spectrum may suffer from severe
interference caused by the nearby applications
working on the same spectrum band. Cognitive
radio sensor network (CRSN) has emerged as a
promising solution to address the spectrum
scarcity problem in traditional sensor networks, by
enabling sensor nodes to opportunistically access
licensed spectrum. In this paper we study various
research papers on wireless sensor network to
solve the problem of traditional sensor networks.

Keywords: Cognitive radio, Wireless Sensor
Network, Cognitive Radio Network, Wireless
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INTRODUCTION

Wireless sensor network (WSN), as a promising
event monitoring and data gathering technique, has
been widely applied to various fields including
environment monitoring, military surveillance and
other industrial applications [1]. Energy supply is
always a critical issue in wireless communications.
Traditionally, portable/mobile wireless nodes
operate with energy supply from a battery, which
has a limited capacity and needs to be physically
charged or replaced regularly. Recently, RF energy
harvesting technology has been developed and is
able to supply energy to wireless nodes [9]. The
constantly growing request for advanced
multimedia services, combined with the resource
constraints of wireless networks, places increased

stress on the fixed radio spectrum used by the
current access technologies.

The need for improved resource allocation
techniques becomes even more essential as some
spectrum usage measurements indicate that a
significant amount of spectrum is used
sporadically, leading to its underutilization [5].

Wireless  sensor  networks  (WSNs) are
characterized by the communication and resource-
constrained devices, and traditionally, they employ
a low-power communication standard such as
IEEE 802.15.4 that operates on unlicensed fixed
spectrum. The unlicensed spectrum has become
saturated due to the coexistence of various
emerging networking standards, particularly IEEE
802.11, Bluetooth (IEEE 802.15.1), and WSN
itself. It is therefore imperative to exploit the
dynamic spectrum access techniques in WSNs by
employing CRs, hence giving birth to the CR
sensor networks (CRSNs) [3].

Channel binding has been used in many types of
wireless networks such as wireless local area
networks (WLANS), cellular networks, wireless
sensor networks (WSNs) and cognitive radio
networks (CRNs). Although these wireless
networks have been widely researched, it is
important to use effective spectrum assignment
techniques to support channel bonding, and
thereby, improving spectrum utilization [4]. The
demand for radio spectrum has increased
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tremendously with recent advances in wireless
communication technologies.

The major reason for the spectrum shortage is the
current policy of fixed spectrum assignment.
Cognitive radio represents a solution to this
spectrum scarcity, as well as to the issue of
underutilization of licensed bands [12]. Cognitive
radios can operate in both licensed and unlicensed
bands.

A cognitive radio network (CRN) is formed by
advanced radio devices, which observe the radio
environment for a suitable band, employ an
intelligent agent for decision-making and a
frequency-agile radio that can be tuned to a wide
range of frequency bands and, eventually, operate
on an intelligently selected band [8]. Cognitive
Radio (CR) has emerged as a promising
technology to improve the spectrum utilization by
enabling opportunistic access to the licensed
spectrum bands [3]. This technology can also be
applied to WSNs, which leads to Cognitive Radio
Sensor Networks (CRSNSs). Sensor nodes in
CRSNs can sense the availability of licensed
channels and adjust the operation parameters to
access the idle ones, when the condition of the
licensed-free  channel  degrades. In CR
terminology, primary users (PUs), also known as
incumbent users, are licensed users with legacy
rights or higher priority to utilize a particular part
of the spectrum. Secondary users (SUs), also
referred to as cognitive users, are unlicensed users
with a lower priority, and exploit the spectrum
opportunistically such that PUs do not suffer
harmful interference from them. SUs as a result
must possess CR capacity, such as dynamic
spectrum access techniques, that will allow them
to function in the most favorable channel [7].

In the context of cognitive radio (CR) based
networks, dynamic spectrum access (DSA) has
turned out to be a promising approach for
communication in those bands where radio
spectrum is already overcrowded [6]. This
approach has already shown a positive impact on
the power consumption levels, network life time
and the interference faced by its member nodes
[4]. However, since the energy consumption for
supporting the CR functionalities, e.g., channel

sensing and switching, is considerable for battery-
powered sensor nodes, the opportunistic channel
access should be carefully studied to improve the
energy efficiency in CRSNs [1].

The regulation of radio spectrum today is based on
a fixed spectrum assignment policy, where
government agencies regulate spectrum usage and
assign portions of the spectrum over extended
periods of time and large geographic areas to
license holders or services such as mobile cellular
communication or terrestrial television. Large
portions of the allocated spectrum are utilized
intermittently and spectrum use is congested at
particular regions of the spectrum space, while a
considerable part of it is left underutilized [7].
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Fig. 1: Network architecture of RF-powered
cognitive radio networks [9].

The rest of this paper is organized as follows in the
first section we describe an introduction of about
the wireless sensor and cognitive radio network. In
section Il we discuss about the wireless sensor
network. In section Il we discuss about the rich
literature for the cognitive radio and wireless
sensor networks. In section 1V we discuss about
the problem formulation and statement as we
getting from the rich literature survey, finally in
section V we conclude the about our paper which
is based on the literature survey and specify the
future scope.
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Il WIRELESS SENSOR NETWORKS

Wireless sensor networks (WSNSs) have become a
prevalent solution to a wide range of applications
including environmental monitoring, patient
monitoring and smart homes [11]. Typically, WSN
uses the unlicensed Industrial, Scientific, and
Medical (ISM) band for data transmission.
However, with the exponential growth in the
number of wireless devices operating in this band,
WSNs suffer from severe interference [11].

A wireless sensor network (WSN) is a
combination of many autonomous small
computing nodes (called motes) deployed over an
area or a region. These small motes can be
deployed for large number of applications, for
example, indoor sensing, industrial automation,
forest fire detection, remote surveillance, and
collecting weather information. Although the
requirements for each of these applications vary to
great extent, majority of these applications require
high bandwidth, low latency, network robustness,
energy conservation, and simultaneous access
from several nodes with in a small geographical
area [4]. Though WSNs have a wide range of
applications, their successful operation is
extremely challenging due to several reasons. In
many applications, sensor nodes have to be
randomly deployed in harsh, remote and
inaccessible  geographic locations (e.g., in
underground mines for monitoring, in forests for
early fire detection , in disaster affected areas for
situation management, etc.), thereby requiring self
organization capabilities in the resulting WSN [6].
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Fig. 2: Types of wireless networks and major
requirements in their applications [4].
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11l RELATED WORK

In this section we discuss about the rich literature
survey for the cognitive radio and wireless sensor
networks.

[1] In this paper, they have studied the dynamic
channel accessing problem to improve the energy
efficiency in clustered CRSNs. By considering the
energy consumption in channel sensing and
switching, they have determined the conditions of
sensing and accessing licensed channels for
potential energy consumption reduction. It can
provide some insights for making channel
switching decisions in CRSNs, from the
perspective of energy efficiency.

[2] This paper focuses on the investigation of the
receiver-based routing protocol for enhancing QoS
in cognitive radio-enabled AMI networks, due to
their potentials of enhancing reliability and routing
efficiency. In  accordance  with  practical
requirements of smart grid applications, a new
routing protocol with two purposes is proposed:
one is to address the real time requirement while
another protocol focuses on how to meet energy
efficiency requirements.

[3] In this paper, a cognitive adaptive MAC
(CAMAC) protocol, which supports opportunistic
transmission while addressing the issue of power
limitation in CRSNs, is proposed. Energy
conservation in CAMAC is achieved in three
fronts: on-demand spectrum sensing, limiting the
number of spectrum sensing nodes, and applying a
duty cycle. Spectrum sensing is initiated on-
demand when the nodes have data to transmit, and
it also exploits a subset of spectrum sensing nodes
to gather spectrum availability information for all
the nodes.

[4] This paper first focuses on providing a survey
of CB schemes for traditional wireless networks
such as cellular networks, wireless local area
networks and wireless sensor networks, and then
provides a detailed discussion on the CB schemes
proposed for cognitive radio networks.

[5] This paper provides an overview of cognitive
radio (CR) networks, with focus on the recent
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advances in resource allocation techniques and the
CR  networks architectural design. The
contribution of this work is threefold. First, a
systematic way to study the resource allocation
problem is presented; various design approaches
are introduced, such as signal-to interference and-
noise ratio (SINR) or transmission power-based,
and centralized or distributed methods.

[7] In this paper, they discuss the potential benefits
and current limitations of using cognitive radio
techniques in industrial wireless sensor networks.
Cognitive radio approaches can be added to the
lower layers of existing industrial network stacks
to improve resistance to interference, simplify
coexistence with other industrial and consumer
networks, and offer additional communication
spectrum to allow wideband communication or
additional narrow-band channels.

[9] In this article, they provide an overview of the
RF-powered CRNs and discuss the challenges that
arise for dynamic spectrum access in these
networks. Focusing on the tradeoff among
spectrum sensing, data transmission, and RF
energy harvesting, then we discuss the dynamic
channel selection problem in a multi-channel RF-
powered CRN.

IV PROBLEM STATEMENT

There is several medium access control protocols
are designed for WSN as well as for CRN.
Comparison and surveys of them are also
published. But that protocols are not directly
applicable to CR-WSN due to the limitation of
wireless sensor node which is resource limited
device [10]. The presented bandwidth is limited so
we have to increase the bandwidth of wireless
network. For which we increase the Channel
bonding along with cognitive radio technology for
not even only the increase bandwidth but also help
to reduce delay in wireless sensor network. In
addition to inefficient spectrum and energy
utilization, inaccurate spectrum sensing is another
limitation of traditional sensor networks.

V CONCLUSIONS AND FUTURE WORK

Cognitive radio-based wireless sensor network is
the next-generation sensor network paradigm.
Important to this emerging sensor network is the

need to reduce energy consumption, paving way
for ‘green’ communication among sensor nodes.
To overcome the limitation of individual spectrum
sensing, collaborative spectrum sensing is
generally employed in CRSNs to improve the
spectrum sensing accuracy. In this paper we
presents the rich literature survey for the cognitive
radio based wireless sensor network, in future we
plan to implement the best solution for the
problem discussed in problem statement.
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