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Abstract— The cognitive node which are far away from 

primary user (PU)  which may not be able to detect the 

Primary User due to severe fading in the channel. To 

improve the efficiency of spectral sensing channel, we 

propose here a cooperative communication method this is 

based on cognitive relaying. Cognitive relay, which node 

that sense the activity of primary user and forward received 

data to the cognitive radio (CR) which is far away from 

primary user. In this condition the probability of detection 

can be increases, which in turn reduces the bit error rate. 

Using this number of a relay nodes can reduce the sensing 

time and increases the throughput of the system. 
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I. INTRODUCTION 

This paper is based on cooperative communication. In 

cooperative communication this is based on ralay which 

relay is cognitive relay. Which uses Cognitive radio,which 

has been developed  as a means to improve the efficiency 

and utilization of wireless spectrum using spectrum sensing 

method. this is a technology  based upon which the entire 

operation of cognitive radio resets; it is enable unlicensed 

secondary users; (also referred to as secondary users or 

cognitive users) to communicate with each other over 

licensed bands by detecting spectrum holes.  

This is applicable in communication field due to 

spectrum sensing efficiency. The cognitive relay which 

sence this efficiency and  communicate with node .it will 

reduce BER.which result in error free communication. 

So overall application of this cooperative spectrum 

sensing is to amplify and forward received data for 

communication purpose. 

This is used in the field like communication.like 

publish communication space communication. when 

primary user is not able to detect signal.due to this 

advantage of cognitive not it reduce BER. and better 

communication will happen 

Here Cognitive radio is a proposed promising 

technology for future wireless networks., In order to 

decrease the interference to primary system, CR users have 

to detect the spectrum with low overhead and reliably in 

sensing slots, which has to occupy part of the available 

resources.  

Here, we propose a developed spectrum sensing 

solution that is based on cooperative technique to detect and 

collect available Sectrum channels information; to enhance 

the performance of spectrum sensing . In the proposed 

devloped scheme, a unlicensed secondary node performs 

spatial sensing technique to determine its mid point. when 

the primary transmitter is on and uses localization 

information obtained in the process of spatial sensing to 

improve the performance of temporal sensing, which 

estimates the on/off state of the primary transmitter.  

As the use of wireless devices and applications 

continues to grow, the demand for spectrum resources keeps 

increasing. In the current spectrum regulatory framework, 

spectrum of frequency is allocated to licensed users over a 

geographic area. 

To deals with this limitation, here we propose a 

transmit diversity based cooperative spectrum sensing 

method., By regarding multiple CRs as a virtual antenna 

array, space-time coding and space frequency coding are 

applied into CR networks over flat-fading and frequency-

selective fading channels, respectively. 

moreover, we propose relay diversity depend on 

cooperative spectrum sensing approach to increase the 

diversity of detection when some CRs are in heavy 

shadowing. It is then shown that, when combined with 

algebraic coding, relay diversity can further improve the 

cooperative spectrum sensing performance. 

The performance of spectrum sensing based on 

cooperative relaying as investigated. It is found that multiple 

number of cognitive relay nodes, improve spectrum sensing 

performance. It is shown that the optimal sensing time of 

CR reduces with the number of relay nodes.  

Reduction in optimal sensing time result in increase 

of the optimal throughput of the CR significantly. Impact of 

norm optimal throughput and sensing time is noticeable. 

II. LITERATURE SURVEY 

A cooperative communication scheme is described which is 

based on cognitive relaying for the cognitive radio network 

where the destination cognitive relay node is at far distance 

from the primary user. The beat error ratio cognitive relay is 

determined with respect to the number of relay nodes; The 

optimal throughput is also estimated for this scheme. [1] . 

This Analysis of multiple CR during the channel sensing is 

studied here; The Energy Detection is used for spectrum 

sensing. At the last a comparison between a selected relay 

based on maximum value SNR ;and SNR of others relays in 

multi-channel is done in this paper and the performance of 

all relays and selected relay based on SNR is evaluated. [2]. 

The performance analysis of relay based cognitive radio 

networks is presented. A detect-amplify and- forward 

relaying strategy for cooperative spectrum sensing over non-

identical Nakagami-m fading channels are discussed. An 

advanced statistical approach is introduced to derive new 

exact closed-form expressions, for average false alarm 

probability and average detection probability. [3]  

A relay-based cooperative spectrum sensing 

framework is proposed to reduce interference to primary 

user and improved channel capacity; with an acceptable 

detection probability in cognitive radio networks. The 

proposed framework integrates spectrum sensing into signal 
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transmission by assigning different signal types to primary 

user and cognitive users. [4]  

The detection model is presented with multiple 

secondary users to perform cooperative spectrum sensing. 

The influence of some parameters is considered to make the 

overhead more efficient, and analyzed that the relay 

amplification gain can efficiently alleviate the performance 

loss; caused by report channel fading. Moreover, 

verification of the existence of the optimal number of 

cooperative users, and its effect on the influences of the 

amplification gain and reporting error probability on the 

optimal number of users is done. [5] . 

The cyclostationarity based cooperative spectrum 

sensing is presented to detect the idle bands and then located 

the secondary users into these bands. The processing 

complexity is reduced using a relay for transmission and 

spectrum sensing. As such, an optimum relay is selected to 

perform both cooperative communication and 

cyclostationarity based spectrum sensing. [6]  

The power and time of total relay processing is 

saved and a higher bandwidth efficiency in relay usage is 

achieved; using a simple multi-relay switching technique 

and energy detection is employed for the detection of a 

spectrum hole. A relay is used only; if the strength of faded 

signal-to-noise ratio for its reporting channel to the 

cognitive destination is larger than a preset threshold. 

Otherwise, another switched-to relay is considered and 

tested for its usage[7]. 

The probabilities of false alarm and correct 

detection are delivered.  The different spectrum sensing 

techniques are discussed to detect the presence of the 

Primary User. The techniques covered are fuzzy logic 

cooperative spectrum sensing, asynchronous cooperative 

spectrum sensing, cooperative spectrum sensing based on 

network coding, cooperative spectrum sensing with relay 

diversity, and distributed cooperative spectrum sensing 

based network coding.[8] 

The study of the performance of network coding in 

the presence of opportunistic relay selection is presented. 

The relay selection  should be aware of and account for, the 

network coding operation in condition of its presence. The 

efficiency of the algorithm and the method of relay selection 

are given; Based on system level simulation results, it is 

demonstrated that such an awareness provides considerable 

capacity. this gains as compared to its traditional 

opportunistic counterparts, in addition to increased fairness 

among the encoded sources.[9] 

The problem of spectrum sensing inreleted to issue 

of a distributed CR network is discussed here, and proposed 

a novel relay based cooperative spectrum sensing method, 

which makes one secondary user with higher signal-to-noise 

ratio spend part of its sensing time acting as the relay node. 

Different from conventional relay based methods, this 

method does not require idle Secondary Users, and thereby 

is able to work well even when all Secondary Users; in the 

network sense and access the licensed spectrum band 

simultaneously. Moreover, via maximizing the agility of the 

entire CR network, its relay policy is optimized. [10]  

The problem  of cooperative spectrum sensing in 

cognitive radio network with path loss effects is discussed. 

Cooperative relays are introduced between primary user and 

cognitive radio center. The deteriorating effect of path loss 

is evaluated by measuring the detection performance of 

energy detector employed in cognitive radio network. Both 

single relay and multiple relays regimes are employed. [11] 

The three-node cognitive radio system to do the 

optimization of spectrum sensing is explained here. The 

cognitive relay nodes forward the received signal after doing 

the sensing. In this condition, system’s total bit error ratio 

decreases while the detect probability increases. With the 

cooperation of cognitive relay nodes, the optimal sensing 

time reduces. [12] 

Detection performance of an energy detector used 

for cooperative spectrum sensing in a cognitive radio 

network is investigated over channels with both multipath 

fading and shadowing. The analysis focuses on two fusion 

strategies: data fusion and decision fusion. Under data 

fusion, upper bounds for average detection probabilities are 

derived for four scenarios as single cognitive relay, multiple 

cognitive relays, multiple cognitive relays with direct link, 

multi-hop cognitive relays. [13]  

The performance of cooperative spectrum sensing 

is limited by the probability of reporting errors. An efficient 

quasi-orthogonal structure space-time code with a high 

diversity gain and coding gain was applied to reduce the 

transmission error rate. Moreover, a relay diversity based on 

cooperative spectrum sensing was proposed to increase the 

diversity of detection when some secondary user channels 

were in heavy shadowing. Simulation results show that the 

proposed algorithms further improve the cooperative 

spectrum sensing performance in the Rayleigh fading 

channel. [14]  

In order to improve the detection performance of 

cognitive radio networks, the system model is improved 

based on a multiple-user cooperative spectrum sensing 

scheme with the best relay in this paper. A cooperative 

detection border is proposed that whether relay users are 

needed for cognitive user. Therefore, selecting the best relay 

is operated according to the quality of channel, and a 

theoretical analysis is introduced for detection performance 

of the scheme over Nakagami fading channel. The results 

show that detection time is reduced substantially and agility 

gain is also increased greatly. [15] 

A selective-relay based cooperative spectrum 

sensing scheme is proposed, which is able to control and 

reduce the interference from cognitive reporting users to 

primary user without the dedicated channel. The receiver 

operating characteristics of the traditional cooperative 

sensing scheme and the proposed scheme by jointly 

considering the signal detection and reporting phases is 

explained. It is proven that, given a target detection 

probability, a unique optimal signal detection overhead 

exists to minimize an asymptotic overall false alarm 

probability in high SNR regions. The dedicated channel 

resources can be saved without sacrificing ROC 

performance. An overall false alarm probability can be 

minimized. [16] 

A scenario in which a secondary transmitter can 

communicate with a secondary receiver via a direct 

communication link or a relay channel, depending on the 

state of a primary transmitter is considered,. A cooperative 

communications strategy that exploits the presence of 

spectrum holes both in time and in space by combining 

cooperative relaying with joint spatial-temporal spectrum 
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sensing is presented,. The numerical results show that the 

proposed scheme significantly reduces the average symbol 

error probability compared to schemes based on pure 

temporal or spatial sensing. [17] 

The cooperative spectrum sensing problem for a 

cognitive radio mesh network is considered.  For Based on 

multiple relay model, two cooperative spectrum sensing 

strategies are used called amplify-and-relay and detect-and 

relay, are presented and also derived the closed-form 

expressions of false alarm and detection probabilities. The 

detection performance improved as the number of relays 

increases. [18] 

A decode-and-forward transmission strategy is 

developed which exploits the presence of spectrum holes 

both in time and in space. A strategy based on pure temporal 

sensing alone uses the direct link when the primary 

transmitter is off, whereas a scheme based on spatial sensing 

alone uses the relay channel. The numerical results show 

that the proposed scheme, employing joint spatial temporal 

sensing, significantly reduces the average symbol error 

probability compared to schemes based on pure temporal or 

pure spatial sensing. [19] 

The study of the sensing performance of a 

cognitive user by allowing another cognitive user to act as 

its relay is presented. The scaling factors of the 

unconstrained method scheme are varied, and the formulas 

of detection and false alarm probability for cooperative 

method based on cooperative relay are developed. Attention 

is paid on studying how to find a proper relay for cognitive 

user so that the detection capability of cognitive user can be 

improved. Results are well interpreted and supported by 

exhausted numerical computations. [20] 

III. SPECTRUM SENSING TECHNIQUE 

 Cooperative detection 

 Interference based detection  

 Transition detection 

 Cyclostationary detection  

 Energy detection 

 Matched filter 

IV. COOPERATIVE SPECTRUM SENSING TECHNIQUE 

In this paper", we developed a cooperative communication 

strategy with regenerative decoding and forward relays; that 

the transmission capacity of secondary users in a cognitive 

radio network. The Cooperative communications and 

diversity have received a lot of efforts in the recent years 

Two well-known cooperative strategies are amplify-and-

forward (AF) and decode-and-forward (DF). The non-

regenerative AF strategy achieves diversity via maximal 

ratio combining [9] and requires storage of analog 

waveforms at relay nodes. The regenerative DF means 

decode and forward strategy is simple and practical but 

cannot achieve full diversity unless sophisticated combining 

is employed at the destination node;  taking in to account for 

the unreliability of the link from the source to the relay and 

the link from the relay to the destination [9]. In [10], a smart 

DF means decode and forward strategy is proposed to 

achieve and to develop such available diversity.  

 
Fig. 1: 

A. Cooperative Communication 

In order to ascertain the presence of a Primary User, CR 

users carry out the detection cycle periodically.  

V. SPECTRUM SENSING USING RELAY 

 
Fig. 2: The frame structure of cooperative spectrum sensing. 

To reduce the interference to primary user and improve the 

channel capacity with an acceptable detection probability in 

cognitive radio networks, we developed a relay-based 

cooperative spectrum sensing framework.;it is  Different 

from conventionally cognitive radio network, where the 

spectrum sensing and signal transmission are performed 

separately, with the developed framework integrates 

spectrum sensing into signal transmission; by assigning 

different signal types to primary user and cognitive users, 

i.e., sinusoidal input signal and chirp signals for primary 

user and cognitive users, respectively. 

A. Advantages 

 improve the spectrum sensing efficiency, 

 The probability of detection can be improved by 

cooperative communication, which in turn reduces BER 

of the system.  

 If the sensing time reduces, the transmission time for CR 

increases which results in improvement of throughput of 

the CR user. 

VI. SIMULATION RESULT 

 
Fig. 3: 

We deals with propose a relay-based cooperative spectrum 

sensing framework that addresses all three drawbacks of 

cooperative spectrum sensing explained above. We assign 

sinusoidal signal and different chirp signals for primary user 
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and cognitive users, respectively. In the explained 

framework, cognitive users relay signals for each other 

using the amplify and forward (AF) received mechanism. 

Since primary users still use sinusoidal signal to transmit 

their information, there is no need to change the signalling 

mechanism for the primary users. Thanks to the energy 

concentration property of chirp signals in the FrFT domain; 

chirp signals with different parameters can be designed to 

concentrate in different areas of the FrFT domain, and 

hence, different cognitive users can easily be separated. The 

structure of the proposed framework is given in Fig. , and in 

this framework, signal transmission and spectrum sensing 

are performed simultaneously. This Spectrum sensing can 

be realized at the bit level, and hence, the sudden 

appearance of primary user can be detected quickly, to 

reduce interference to primary users. This Analysis shows 

that compared with distributed cooperative spectrum 

sensing. 

VII. CONCLUSION  

In this paper, the performance of spectrum sensing based on 

cooperative relaying is investigated. It is found that multiple 

number of cognitive relay nodes improve spectrum sensing 

performance. It is shown that the optimal sensing time of 

CR reduces with the increasing number of relay nodes. 

Reduction in optimal sensing time results in increase of the 

optimal throughput of the CR 
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