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Abstract— The Spectrum sensing strategies in CR is exhibited in this paper. There are three Spectrum sensing strategies of CR, 

for example, helpful, non-agreeable and impedance based discovery. Helpful and non-agreeable procedures are only transmitter 

location and collector recognition separately. Non helpful spectrum sensing procedures is grouped in three systems like vitality 

recognition, coordinated channel discovery and cyclo stationary component location. The goal of the project is to achieve 

performance, increase reliability and efficiency and reduces the interference. In CRN the users are classified into Licensed 

Primary Users and Unlicensed Secondary Users and there is no dedicated channel to send data, sensors need to negotiate with 

the neighbors and select a channel for data communication in CR-WSNs. This is a very challenging issue, because there is no 

cooperation between the PUs and SUs. PUs may arrive on the channel any time. If the PU claims the channel, the SUs have to 

leave the channel immediately. PU is communicating with another user, that time SU cannot communicate to PU at particular 

time. Here Medium access Control (MAC) protocol is proposed to improve the spectrum efficiency. Our proposed CR method 

helps to automatically search the users those who are free to communicate in the network, at that time Unlicensed user is 

automatically will change as licensed user, then it communicate to particular person. 

Keywords— CR, Wireless Sensor Network, Primary Spectrum, Specturm Sensing. 

I.  INTRODUCTION  

A CR is an augmentation of present day Software Defined 

Radio. This augmentation makes new capacities for users. 

The principle potential advantages presented by CR are 

enhancing spectrum usage and expanding correspondence 

quality. A CR is a keen radio that can be customized and 

arranged progressively. Its handset is intended to utilize the 

best wireless directs in its region. Such radio automatically 

recognizes accessible directs in wireless spectrum, then in 

like manner changes its transmission and gathering 

parameters to permit more simultaneous wireless 

interchanges in given spectrum band at one area. CR network 

is unpredictable multiuser wireless correspondence 

framework to give productive utilization of radio spectrum. 

The possibility of CR stretches out by utilizing the ideas of 

equipment radio and programming characterized radio from 

a straightforward, single function gadget to a radio that 

detects its working condition [1,2,3,4,5].  

The idea of CR is that unlicensed users (CR users) can get to 

the spectrum claimed by authorized users (essential users) 

while they can't meddle with essential users while abusing 

spectrum. In this way to understand the system of CR, a CR 

user must be able to quantify, to detect and to learn channel 

attributes and availabilities. In addition essential users can 

assert the spectrum at whatever time when they have 

information to send, subsequently CR users ought to have the 

capacity to distinguish the nearness of essential users in time 

and abandon the involved groups instantly to keep the 

impedance to essential users [6,7,8]. 

II. CR CYCLE  

In CR cycle, a CR screens spectrum groups and catches their 

data and after that identifies spectrum spaces. The qualities 

of the spectrum spaces that are recognized spectrum sensing 

are assessed. At that point proper spectrum band is picked by 

its qualities and user prerequisites. Once working spectrum 

band is resolved, the correspondence can be performed over 

this spectrum band [9,10,11].  

1. Spectrum Sensing: It alludes to distinguish the unused 

spectrum and offering it without destructive impedance to 

different users. It is an imperative necessity of the CRN to 

detect spectrum gaps, recognizing essential users is the most 

effective approach to identify spectrum openings.  
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2. Spectrum Management: It is the undertaking of catching 

the best accessible spectrum to meet user correspondence 

prerequisites.  

3. Spectrum Mobility: It is characterized as the procedure 

where the cognitive user trades its recurrence of operation  

4. Spectrum Sharing: This alludes to giving a reasonable 

spectrum planning technique among the users. Sharing is the 

real test in the open spectrum use. 

 

Fig.1: CR Cycle 

III. SPECTRUM SENSING 

Spectrum sensing is characterized as the errand of finding of 

spectrum openings by sensing the radio spectrum in the 

nearby neighborhood of the CR beneficiary in unsupervised 

way. The spectrum gaps remains for those sub groups of the 

radio spectrum that are underutilized at specific moment of 

time and particular geographic area. Spectrum Sensing is the 

ability to decide and sense whether permit user is available or 

missing. Goal of CR is that unlicensed user needs to 

distinguish the nearness of authorized user or move to 

another recurrence band or remain in a similar band by 

changing its regulation plan to keep away from obstruction. 

Spectrum Sensing includes the recognition of the nearness of 

a transmitted flag, by a given Receiver. The capacity of a CR 

to powerfully get to the spectrum openings that progressively 

show up is predicated upon its capacity to identify these void 

areas in any case.  

Spectrum sensing method can be ordered into two sorts. 

They are: Direct and Indirect Techniques. Coordinate 

Technique is likewise gotten as recurrence space out in 

which estimation is completed straightforwardly from flag 

approach. Where as in Roundabout Technique (likewise 

called as time space approach), in this procedure estimation 

is performed utilizing autocorrelation of the flag. 

 

Fig.2: Types of Spectrum Sensing Techniques 

A. Objective of the project 

Thus spectrum sensing is one of the most essential 

components of CR. The problem of spectrum sensing is to 

decide whether a particular slice of the spectrum is 

“available” or not. Other types are dependent on parts of the 

spectrum available for CR: Licensed-Band CR, capable of 

using bands assigned to licensed users (except for unlicensed 

bands, such as the U-NII band or the ISM band. The IEEE 

802.22 working group is developing a standard for wireless 

regional area network (WRAN), which will operate on 

unused television channels. Unlicensed-Band CR, which can 

only utilize unlicensed parts of the radio frequency (RF) 

spectrum. One such system is described in the IEEE 802.15 

Task Group 2 specifications, which focus on the coexistence 

of IEEE 802.11 and Bluetooth [1,2,3,7,11,12]. 

 Spectrum mobility: Process by which a cognitive-radio 

user changes its frequency of operation. Cognitive-radio 

networks aim to use the spectrum in a dynamic manner 

by allowing radio terminals to operate in the best 

available frequency band, maintaining seamless 

communication requirements during transitions to better 

spectrum. 

 Spectrum sharing: Spectrum sharing CR networks allow 

CR users to share the spectrum bands of the licensed-

band users. However, the CR users have to restrict their 

transmit power so that the interference caused to the 

licensed-band users is kept below a certain threshold. 

 Sensing-based Spectrum sharing: In sensing-based 

spectrum sharing CR networks, CR users first listen to the 

spectrum allocated to the licensed users to detect the state 

of the licensed users. Based on the detection results, CR 

users decide their transmission strategies. If the licensed 

users are not using the bands, CR users will transmit over 

those bands. If the licensed users are using the bands, CR 

users share the spectrum bands with the licensed users by 

restricting their transmit power. 
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IV. PROPOSED METHODOLOGY 

CR automatically detects available channels in wireless 

spectrum, then accordingly changes its transmission or 

reception parameters to allow more concurrent wireless 

communications in a given spectrum band at one location. In 

this project, we minimize the power which brings energy 

efficiency enhancement to the CR network for both schemes 

of spectrum sharing and sensing.  

 
Fig.3: Proposed CR Architecture 

CRN the data transmission between secondary users and 

primary. We explore the significance of providing channel 

side information (CSI) at the secondary transmitters under 

spectrum sharing for single and multiple links. The 

interference of SUs to PU depends on the sensing accuracy 

of SUs. If SUs can sense the channels with high accuracy, 

interference with the PU decreases. Depending on the 

sensing technique, there is a tradeoff between the sensing 

delay and sensing accuracy.  Our proposed technique that 

takes a long sensing time and more accuracy, transmission 

delays is low.  In our method we reduce the noise during data 

transmission. These system has been implemented in two 

ways. That is with monitor unit and without monitor unit. In 

with monitor unit, the SU access the PU via the physical 

medium (server).  In without monitor unit, the SU directly 

access the PU. The frequency and accuracy of with monitor 

unit is higher compare to without monitor unit. 

 
Fig.4: Transmitter side block 

 

Fig.5: Receiver side block 

 

Fig.6: Monitor block 

CR has the ability to know the unutilized spectrum in a 

license and unlicensed spectrum band, and utilize the unused 

spectrum opportunistically. The incumbents or primary users 

(PU) have the right to use the spectrum anytime, whereas 

secondary users (SU) can utilize the spectrum only when the 

PU is not using it. Here RF Transmitter / RF receiver, is the 

UN licensed band and WIFI is a licensed band of our project. 

Those two are scheduled as priority based. At  the  selected  

frequency  range  the  information  is transmitted  from  

source  to  destination. The transmitted information is viewed 

by the personal computers. The  data  file  can be  audio,  
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video  or  any  size  of  word  file.   In our proposed method 

we will increase efficiency, fast retrieval of data and speed 

calculation can be achieved. 

V. SIMULATION RESULTS  

 

Transmitter  

 

 

 

 

Fig.6 

Receiver 

 

Fig.6 

Monitor 

 

Fig.8 

VI. CONCLUSION 

In this paper we talk about around three spectrum sensing 

strategies of CR, for example, agreeable, non-helpful and 

impedance based recognition. Non-helpful spectrum sensing 

system and its three sort are examined in detail with its 

downsides. The principle potential advantages presented by 

CR are enhancing spectrum use and expanding 

correspondence quality. CR (Cognitive Radio) is an adaptive, 

intelligent radio and network technology that can 

automatically detect available channels in a wireless 

spectrum. From the simulation results we can conclude that, 

the proposed MAC with pilot CSI algorithm provides better 

performance compared to conventional algorithms which can 

achieve more reliability, higher energy efficiency, less Bit 

Error Rate (BER) and also achieve a good efficiency 

between channel capacity and interference in CR networks 

with low computational complexity.  In this project, a 

spectrum sensing scheme, proposed to improve the 

utilization efficiency of the spectrum by increasing detection 

reliability and decreasing sensing time. The proposed scheme 

presented spectrum sensing in effective manner. So for this 

we include the priority based and security based spectrum 

sensing is produced. This system also implemented in 

hardware successfully. 

Future Work: There are so many methods available for CR 

network. But accuracy for network very less work has been 

done till now because there is a conflict between real time 

processing and its accuracy. So new approaches/techniques 

can be developed for CR network. CRs offer the promise of 

being a disruptive technology innovation that will enable the 

future wireless world. CRs are fully programmable wireless 

devices that can sense their environment and dynamically 

adapt their transmission, channel access method, spectrum 

use, and networking protocols as needed for good network 

and application performance. In future they will investigate 
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the performance of our algorithm for large mesh networks. 

The search for breakthrough radio technologies that can scale 

to meet future demands both in terms of spectrum efficiency 

and application performance. 
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