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Abstract—Spectrum  could be a resource of
communication path and its main entity of wireless
communication. At the moment maintain the spectrum
secrecy could be a massive drawback attributable to
exponential growth of users and devices of wireless
communication. Spectrum have two kinds of user initial
one is primary i.e. authorised and alternative one is
secondary i.e. unaccredited wuser. Spectrum has
restricted frequencies therefore we tend to can’t increase
spectrum frequencies however we tend to try and
improve spectrum potency by the assistance of various
technologies and methodologies. Spectrum sensing
involves getting the spectrum usage characteristics
across multiple dimensions like time, space, frequency,
and code and deciding what style of signals square
measure occupying the spectrum. during this project,
Spectrum Sensing ways specifically cyclo-stationary is
meant to be enforced.
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I. INTRODUCTION

Wireless communication system works on frequencies
provided by spectrum. Spectrum has restricted frequencies
as a result of it's a resource. Wireless devices communicate
on completely different frequencies ranges. waveband is
classes on the premise of ranges of frequency. each band has
completely different application areas. in line with Institute
of Electrical and physics Engineers&nbsp; (IEEE)
customary frequencies divided in several bands i.e. HF,
VHF, UHF, L, S, C, X, Ku, K, Ka, V, W. As we tend to
see in current situation variety of user of wireless
communication system will increase dramatically as a result
of it's straightforward to access any time anyplace and
additionally helpful in several aspects than wired
communication. in line with Wireless World analysis Forum
by year 2017 approximate Seven trillion wireless devices
can serve seven billion individuals . User of spectrum of 2
types’ i.e. authorised and unauthorized and it's not
necessary that authorised user use spectrum on every
occasion . psychological feature radio network may be a
technology that sense unused frequencies by authorised user
and supply unused frequency to unauthorized user. thought
of psychological feature radio is 1st introduced by Joe

Mitola in 1999-2000 therefore generally it additionally
known as Mitola radio and outlined by Haykins, main
objective of psychological feature radio is to produce
reliableness by facilitate of capability of awareness of close,
learning and flexibility and alter parameter in real time.
psychological feature radio divided into 2 type’s 1st one is
full psychological feature radio and alternative one is
spectrum sensing psychological feature radio. an extra
reason to trust economical utilization of spectrum is next
generation wireless application have to be compelled to high
transmission capability and speed. however in previous
licensing theme of spectrum doesn't permit to 1 authorised
can’t amendment the sort of use or on authorised user can’t
transfer the correct to alternative authorised user. essentially
2 varieties of spectrum sharing technical school ar gift i.e.
static spectrum allocation and dynamic spectrum access.
Lack of ability, faces issue by advancement of recent
technology, usually spectrum is underutilized is main
drawbacks of static spectrum allocation technical
schoolnique therefore to beat these drawbacks dynamic
spectrum access tech is introduced by radio engineers
dynamic spectrum access is best method of spectrum
sharing In dynamic spectrum access spectrum is
dynamically accessed on the premise of users would like.
we are able to say that dynamic spectrum access may be a
word for psychological feature radio as a result of dynamic
spectrum access is a vital task of psychological feature
radio.

Il. COGNITIVE RADIO

Cognitive radio may be a powerful thought. but below some
barriers it's doable to create a network of radios which
means nodes by linking varied nodes of psychological
feature radio. during this method many components of the
performance may be significantly increased. one
psychological feature radio can communicate with many
non-cognitive radio stations like femto-cell needs
psychological feature practicality to speak with non-
cognitive cell-phones at several instances. psychological
feature radios are sorted Associate in Nursingd able to type
a network and act as an overall psychological feature radio
network and by this network it's doable to get the
outstanding set of benefits in terms of spectrum sensing and
it's doable to conduct knowledge from one channel to
successive thus by retransmitting knowledge from one
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channel to next improve coverage and build energy
economical . As we have a tendency to see in our day to life
ton of cellular firms area unit victimization psychological
feature radio for the right development of the amount of
applications, the realm of spectrum sensing has become a lot
of} more necessary. As psychological feature radio
technology is being employed to supply a basic and best
suited technique of victimization the spectrum additional
showing intelligence, spectrum sensing may be a clue to the
current application.

I1l. CLASSIFICATION OF SPECTRUM SENSING TECHNIQUES

In this project we have a tendency to try to implement
Spectrum Sensing which might be accustomed sense totally
different spectrums that area unit employed in digital radio
communication, it'll be vital step towards the optimisation of
users in psychological feature radio.

There are mainly 3 techniques for spectrum sensing which
are based on energy, resources, cooperation of spectrum etc.
Comparing all 3 we found that non-cooperative techniques
are better than other two.

It includes energy detection, cyclo-stationary and matched
filter detection. Energy detection and cyclo-stationary
techniques are explained and compared in this paper.
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Figure 1: Classification of spectrum sensing techniques

A. Energy Detection based Spectrum Sensing :

Energy Detection is that the most typical method of
spectrum sensing thanks to its low process and
implementation complexities. It's a a lot of generic
methodology because the receivers don't would like any
information on the first user’s signal. The signal is detected
by comparison the output of the energy detector with a
threshold that depends on the noise floor. The vital
challenge with the energy detector primarily based sensing
is that the choice of the brink for detection primary users.
the opposite challenges embrace inability to differentiate
interference from primary users and noise and poor
performance underneath low signal/noise ratio values.

PD (probability of detection) and PF (probability of false
alarm) square measure the vital factors for energy primarily
based detection which provides the data of the provision of
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the spectrum. This method is suboptimal and might be
applied to any signal. typical energy detector consists of a
coffee pass filter to reject out of band noise and adjacent
signals. Implementation with nyquist sampling A/D device,
square-law device and measuring instrument as shown in
Figure three. associate energy detector are often enforced
the same as a spectrum instrument by averaging frequency
bins of a FFT.

Without loss of generality, we are able to take into account a
fancy baseband equivalent of the energy detector. The
detection is that the take a look at of the subsequent 2 hypo-
theses:

HO: Y [n] = W[n] signa isl absent

H1:Y [n] = X[n] +WI[n] signal is present

n=1... N; where N is observation interval (2)

The noise samples W[n] square measure assumed to be
additive white Gaussian (AWGN) with zero mean and
variance ow. within the absence of coherent detection, the
signal samples X[n] may also be sculpturesque as Gaussian
random method with variance ox. Note that over-sampling
would correlate noise samples and in theory, the model
might be forever reduced into equation.

A decision statistic for energy detector can be given as:

T=Yn (Y [n])?

pre-filter
test statislic
yit) g average
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Figure 2: (a) Implementation with analog pre-filter and

square-law device (b) implementation of amount gram: FFT
magnitude square and averaging.

B. CYCLOSTATIONARY SPECTRUM SENSING

Cyclostationary Spectrum sensing is in addition spoken as a
spectral correlation methodology of the user detection as a
result of it use cyclic correlation perform. Cyclostationary
methodology have the applied math property like mean,
autocorrelation area unit periodic in nature. the whole
semisynthetic modulated signals area unit Cyclostationary in
nature as a result of they're including the sine-wave carrier.
These area unit the second order Cyclostationary signal
thanks to the periodic nature of mean and autocorrelation. If
we have a tendency to take into account that the signal
received at the secondary user (t)which is scalar in nature,
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then we are able to get the cyclic autocorrelation operate by
taking the correlation of the first user signal and its
frequency shifted version. A Primary User signal is
modulated by the actual carrier so we have a tendency to
tend to amass the frequency shifted version by taking carrier
as a cyclic frequency a.

R(t) = m(t).m"(t)e —j 2mat

Where (*) is the conjugate of (t), (.) is infinite time, o is
cyclic frequency. Then the spectral correlation density can
be obtained by taking the Fourier Transform of the cyclic
autocorrelation function. This can be obtain as

R(f) = [ R(r)e ?™'dr

Finally for the mounted variety of sample (S) and time
period (T) We will get Spectral correlation function Rxxaby

% () = BRI R ()

Plot of the Spectral correlation Function causes peak at the
cyclic frequency. The block diagram of Cyclostationary
detection is as shown in Figure:
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Figure 3: Block diagram of Cyclostationary detection

If the most worth of the SCF at the cyclic frequency is larger
than threshold then secondary user build decision that
Primary User gift. If the first User absent it doesn't contain
the height at the carrier frequency as autocorrelation of the
noise is zero. The Cyclostationary Detection is employed
within the low SNR region wherever Energy Detection isn't
applicable as a result of noise rejection ability. Noise could
be a random signal and it doesn't have any periodic
behaviour. Additionally Cyclostationary Detection doesn't
need primary user data thus it overcomes the downside of
matched filter spectrum sensing. This method is used
because it has many advantages like: Less possibility of
signal interference, Signal collision can be avoided, multiple
secondary users can utilize ideal available channels, Scarcity
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of channels can be compensated, Power conservation, No
possibility of human error.

IV. CONCLUSION

We came to conclusion that cognitive radio helps to
overcome radio spectrum scarcity by sensing spectrum
utilization (irrespective of channel allocation), cognitive
radios can broadcast on unused radio spectrum, while still
avoiding interference with the operation of the primary
licensee. It Avoid intentional radio jamming scenarios by
sensing channel availability and even predicting the
mummer’s tactics, cognitive radios can evade jamming by
dynamically and preemptively switching to higher quality
channels. It Switch to power saving protocol by switching
to protocols that trade off lower power consumption for
lower bandwidth, cognitive radios conserves power.
It Improves quality of service (QoS) By sensing
environmental and  inadvertent man-made radio
interferences, cognitive radios can select frequency channels
with a higher Signal to Noise Ratio (SNR). Spectrum
sensing and spectrum allocation has various advantages. by
comparing different spectrum sensing technique we have
decided to implement cyclostationary technique.
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