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ABSTRACT 

           Network embedding assigns nodes in a network to low dimensional representations and preserves the network 

structure effectively. Recently, a significant amount of progresses have been made towards emerging network analysis 

paradigm. This survey focused on categorizing and reviewing the current development on network embedding methods and 

then point out its future research directions. First summarize the motivation of network embedding. The embedding 

algorithms on cognitive radio environment and relationship with network embedding. This provides the network embedding 

methods with a side information, the advanced information preserving network embedding methods, a comprehensive 

overview of a large number of network embedding methods in a systematic manner and covers the structure and property 

preserving network embedding methods. Moreover, several evaluation approaches for a network embedding and some 

useful online resources includes network data sets and software are also reviewed. Finally,  the framework of exploiting 

these network embedding methods are discussed to build an effective system and point out some of the potential future 

directions. 
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1.  INTRODUCTION 

   Cognitive Radio (CR) is an adaptive, intelligent 

radio and network technology that may mechanically 

notice offered channels in a very wireless spectrum and 

alter transmission parameters sanctioning additional 

communications to run at the same time and conjointly 

improve radio in operation behavior. Cognitive radio uses 

variety of technologies as well as adaptive Radio (where 

the communications system monitors and modifies its 

own performance) and Software Defined Radio (SDR) 

wherever ancient hardware parts as well as mixers, 

modulators and amplifies are replaced with intelligent 

software package. 

       Full cognitive Radio: in addition named as Mitola  

Radio, during which each attainable parameter 

discovered by the radio is taken into consideration at an 

equivalent time as create a choice at the means it 

operates. 

       Spectrum Sensing cognitive Radio: whereby best 

frequency (RF) spectrum is found and consequently 

utilized in choice creating. 

       Certified Band cognitive Radio: whereby the tool 

is capable of mistreatment authorized spectrum equally to 

unaccredited spectrum. 

       Unlicensed Band cognitive Radio: whereby the 

device is allowable to use license exempt and/or 

unfastened license spectrum solely. 

1.1 THE DIMENSIONS OF A COGNITIVE      

RADIO 

           Unsurprisingly, the two key technologies needed 

to form a CR provide the two crucial characteristics that 

make a radio cognitive. These area unit flexibility 

(furnished by means that of SDR) and intelligence 

(supplied by  ISP). This part is also exhibited at varied 

stages of complexness and/or potential. that's why CR is 

tough to outline: as a substitute, there'll be wide wide-

spread capabilities of chromium ranging from the utmost 

basic model to the foremost advanced (e.g. a Mitola 

radio). A matrix based mostly altogether on RF flexibility 

and intelligence will assist shed light on the variable 

grades of CR, see parent one. There is also some 

discussion over whether or not or not these parts area unit 

strictly orthogonal or associated in some ways; but the 

essential factor to notice is that an advanced kind of CR 

cannot exist while not every element. a tool could have 

the terribly highest degree of intelligence however while 

not the RF flexibility to inform it some the environment 

(as an example a broadband antenna), it cannot build 
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enlightened alternatives. Conversely, an implausibly 

versatile tool isn't value a lot of if it lacks the intelligence 

to form use of the statistics it's receiving. 

 

 

1.2  THE BENEFITS OF COGNITIVE RADIO 

1.2.1  Top-Quality Range 

           Cognitive radios, or instead cognitive stacks, give 

one typical gain: vary. diversity in frequency, electricity, 

modulation, coding, space, time, polarization and then 

forth to maximize the probabilities of spectrum efficiency 

using a dynamic combinatorial style A distinction have to 

be compelled to be created right here among ancient 

selection techniques that SDR might in addition use.              

In these SDR ways they'll not be optimized for spectrum 

performance however QoS from the one channel i.e. 

there could also be no spectrum sensing taking space. An 

example of a spectrum sensing selection methodology is 

MIMO (Multiple Input, Multiple Output) which 

combines space and time diversity through exploiting and 

predicting the spectrum traits. 

1.2.2  Spectrum efficiency 

           Spectral efficiency, spectrum efficiency or 

bandwidth efficiency refers to the data rate that may be 

transmitted over a given bandwidth during a specific 

communication system. It’s a live off  however with 

efficiency a restricted frequency spectrum is used by the 

physical layer protocol, and generally by the media 

access management the channel access protocol. 

1.2.3  Business Exploitation 

           Most of the individuals of usable spectrum is 

licensed out by manner of the authorities. Such licenses 

tend to carry terribly restrictive conditions of use. 

Spectrum relief could be a period with reference to the 

comfort or even removal of variety of those conditions. 

as an instance, one such condition of licensing within the 

UK is that the correct to use spectrum can't be surpassed 

on by the retail merchant to a third party, each alternative 

circumstance is that the licensee will best use the 

spectrum for packages selected within the license. Laws 

alongside those assist prevent useless interference among 

radio users, but decrease their flexibility of use. 

 

2.   EXISTING SYSTEM 

           The existent adaptation mechanisms system 

are usually reactive, they solely react when a tangle 

happens. This for the most part limits the network ability 

to produce intelligent and efficient solutions, also with 

regard to inexperienced networking and advantageous 

business models. Cognitive Radio Networks (CRNs) give 

the rise of spectrum utilization by using unused or less 

used spectrum. unauthorized users have access to 

licenced spectrum, below the condition that the 

interference perceived by the authorized users is lowest. 

List of problem  

• Fake Attack 

• Primary User Emulation Attack 

• Authorized Frequency Band 

Fake Attack:  

           In wireless communication, the terminal and 

additionally the base station haven't got physical cable 

affiliation. The identity knowledge exchange between 

terminal and base station is achieved by the 

radiotelegraph. The identity knowledge is expounded to 

the network management, network services and network 

access, etc. due to the existence of a radio channel, 

hacker would possibly get identity information through 

the wiretapping on a radio channel. 

Primary User Emulation Attack 

           Primary User Emulation Attack Primary User 

Emulation (PUE) attack is one in all security issues that 

physical layer wants facing, that has nice threat to 

Spectrum Sensing. The hacker sends metal signal by 

imitating the first user’s signal characteristic. 

Authorized Frequency Band 

           The authorized frequency band turns into idle state 

when the primary user releases the resources, so the 

subprime users can attempt to access. One necessary 

condition is the subprime users must be able to perceive 

the existence of free frequency band. Hence, it needs 

Spectrum Sensing algorithm to carry out real-time 

perception for spectrum state by detection devices. 

 

3. PROPOSED SYSTEM 

           The most effective way of spectrum sensing is to 

directly detect the primary Rx, because it is the Rx of a 

PU system that should be protected. In general, the PU 

systems can be divided into the following two categories:  

        1)   One-way communication systems and 

        2)   Two-way communication systems.  

 

3.1  One-way communication system 

           One-way communication systems have only one 

direction communication from the primary Tx to the 

primary Rx, such as TV and radio broadcasts. The only 
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way of detecting this kind of Rx’s is to sense the leakage 

signals from active Rx’s.  

3.2  Two-way communication system 

           Two-way communication systems have 

bidirectional communications, and there are interactions 

between the Tx and the Rx, which can be used for 

spectrum sensing. Next, we will introduce the sensing 

methods for the two kinds of systems, respectively. 

 

4.  MODULE DESCRIPTION 

           Introduce the primary user and secondary user 

spectrum usage energy is calculated for period of time. 

The peak time of the spectrum usage  is calculated. 

Evaluate the average service time. The delay sensitive 

and delay insensitive packets transmitted is evaluated 

Total iteration of channel hand off is calculated. Total 

number of transfering of data done through the channel is 

calculated. The fake attacks are banned from entering the 

channels. 

4.1 TECHNIQUE AND ALGORITHM 

4.4.1 Spectrum Energy Detector 

           The detection of the presence or absence of 

activity in the GSM channel (caused by the operation of 

the GSM system) was implemented through an Energy-

based detector. The detector determines the amount of 

energy available on NS samples, 

                    
           where x(i) represents the average of the amplitude 

of the FFT discrete points lying in the 200 kHz GSM 

channel band. Y is further compared with a decision 

threshold γ to decide if the GSM  channel is being used 

by the GSM system. If the amount of energy is greater or 

equal than the energy threshold (Y ≥ γ) the GSM channel 

is declared busy. Otherwise, the GSM channel is declared 

idle and it may be used by secondary users. After 

evaluating the energy detector for different values of NS, 

we concluded that 2 sensing samples (NS = 2) are enough 

to select a decision threshold capable of providing an 

accurate decision of the current channel activity. To 

justify the adoption of NS = 2, the normalized histogram 

of the energy (Y ) collected during the experimental 

measurements, when NS = 2 sensing samples are 

considered. As can be seen, the distribution of Y exhibits 

two distinct regions representing the presence or absence 

of activity in the GSM channel. The one on the left (until 

approximately -25 dBm) represents the sensing samples 

collected during the absence of activity in the channel, 

while the one on the right is due to the activity of the 

GSM system. From the obtained results, it is important to 

highlight the importance of the distance between the two 

regions, because the probabilities of false alarm 

(incorrectly deciding the presence of GSM activity when 

the channel is idle) and miss-detection (incorrectly 

deciding the absence of GSM activity when it effectively 

occurs) decrease as the regions become more distant. 

Based on the distribution of the  energy threshold 

adopted in the energy detector was set to γ = −27.9 dBm.  

4.4.2 The Service Time 

           The packet service time of a secondary user may 

be computed if the primary users’ channel occupancy 

statistics are known. As observed in Subsection II.C, the 

duration of the busy and idle periods, represented by the 

random variables (RVs) B and I, respectively, are 

distributed according to geometric distributions with 

parameters pB = 1/µB and pI = 1/µI , respectively. The 

probabilities of the GSM channel staying idle and busy 

are respectively given by PI PU = µI/ (µI + µB) and PB 

PU = µB/ (µI + µB). To compute the service time we 

assume that a secondary user generates packets to a 

transmission queue according to a stochastic process that 

follows a Poisson distribution, with average arrival rate λ 

(packets/time unit).  

           The length of the data packet is represented by the 

RV L, and we assume that L follows a geometric 

distribution with parameter pL = 1/µL, meaning that the 

average packet length is µL time units.  Without loss of 

generality we assume that a data packet of length µL 

requires µL time units to be transmitted and, 

consequently, L may also represent the packet duration. 

Considering that the idle and busy periods are 

geometrically distributed  that the distribution of the 

packet service time of the secondary user may be 

approximated by a discrete Generalized Pareto (dGP) 

distribution, with Probability Mass Function (PMF) 

4.4.3 Goodness Of Fit Test For Dgp Distribution 

           In the previous subsection we had visually 

evaluated the possibility of approximating the service 

time of the secondary network using a discrete 

Generalized Pareto distribution. Now we evaluate the 

same assumption by the means of a goodness of- fit 

statistical test: the discrete Kolmogorov-Smirnov .The 

KS statistic provides the maximum distance between the 

empirical  CDF ( ˆ F (x)) of the service time and the 

numerical one (F (x)), which is given by 
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           where M = max1≤i≤x yi is the highest value 

contained in the experimental service time set. The KS 

statistic value is used has follows: if KS is higher than the 

critical value Kα we can reject the null hypothesis with a 

desired level of significance α; on the other hand, if KS is 

lower than Kα we can not reject the null hypothesis with 

the same level of significance. 

DRAWBACKS: 

• High End-to-End delay and reduce network life time 

. 

• The network situation is outlined as wireless detector 

network with 30 nodes at random deployed within 

the space of 500 m X 500 m. 250 m is that the 

transmission vary of every of the detector nodes 

within the network. 

• Increase communication  time go on between the 

supply node causing the packet and therefore the 

destination node receiving the packet.  

• Node Pairing and Embedding is not possible and run 

time. 

 

5. LOCAL OSCILLATOR DETECTION 

           In maximum Wi-Fi conversation systems, Rx’s 

want to transform the signal from service frequency to 

Intermediate Frequency (IF) for further processing. But, 

all through such conversion, a number of the nearby 

oscillator strength couples returned through the enter port 

and radiates out of the antenna, which results in 

inevitable opposite leakage. Such leakage indicators had 

been used in spectrum sensing for television Rx 

detection. When the frequency and phase of the leakage 

indicators are regarded to CR users, matched clear out 

detection is used. Whilst there is no information of the 

leakage indicators, Electricity Detection (ED) is used. 

Because the leakage sign is extremely vulnerable, it 

results in a quick detection range and an extended 

detection time. As an example, it is able to take the order 

of seconds for spectrum sensing while a CR detector is 

20 m away from a television Rx. 

 

6. PROACTIVE DETECTION 

           Closed-loop control schemes, together with 

strength manipulate, adaptive modulation/coding, 

automatic request retransmission, have widely been used 

in wireless structures with comments channels. This 

manner, the number one Rx can file the first-class of the 

obtained signal again to the primary Tx. Then, the Tx can 

alter its transmission parameters to keep the high-quality 

of the acquired alerts at the primary Rx. lately, such 

closed-loop controls have independently been used for 

primary Rx detection and the proposed scheme is referred 

to as proactive spectrum sensing in distinctive from 

conventional sensing methods that locate spectrum holes 

through taking note of primary alerts, the proactive 

sensing detects primary Rx’s by sending a sounding sign 

and gazing the viable response of the number one signal 

that is due to closed-loop controls. Mainly, closed-loop 

energy manipulate (CLPC) has been used for proactive 

sensing. A CR Tx first sends some sounding signals to 

cause the CLPC. If there is a primary Rx nearby, the 

interference energy will temporally develop, which 

decreases the Sign-to-Interference-plus Noise Ratio 

(SINR) at the number one Rx. consequently, the CLPC 

will regulate the energy of the transmit signals to 

compensate for the SINR loss. If there is no primary Rx 

close by, the power of the number one sign will not 

change with the sounding signal. Consequently, by way 

of detecting whether the CLPC is brought on via the 

sounding signal, the nearby number one Rx may be 

sensed by means of the CR person. But, because the CR 

Tx sends sounding alerts whilst appearing spectrum 

sensing, it may temporally reason interference to the 

number one Rx’s. as a consequence, the sounding sign 

needs to cautiously be designed to fulfill interference 

constraints. Apart from electricity manage, different 

closed-loop manipulate schemes have additionally been 

used for proactive spectrum sensing. 

 

7. SPECTRUM SENSING USING MULTIPLE 

ANTENNAS 

           While the CR Rx is geared up with a couple of 

antennas, eigenvalue-based detection (EBD) can be used 

for spectrum sensing via constructing the pattern 

covariance matrix of the obtained indicators, EBD 

simultaneously estimates the noise variance and sign 

strength by means of calculating the minimum and most 

eigenvalues of the matrix. When the number one sign 

isn't always present, the two eigenvalues are presupposed 

to be the identical; however, while the primary signal is 

lively and the signal covariance matrix is not a scalar of 

the identification matrix, the difference among those two 

eigenvalues is expected to be larger. Hence, the condition 

variety of the sample covariance matrix may be used 

because the test information for sign detection. A closed-

shape system for the opportunity density function of the 
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take a look at information can be derived by the use of a 

random matrix concept, thru which the detection 

threshold may be determined for a target chance of fake 

alarm. Because EBD concurrently estimates the noise 

variance and signal electricity, it tends to be strong to 

noise power uncertainty. EBD has a theoretical root in 

generalized likelihood ratio trying out, from which 

different versions of sensing algorithms can be 

developed. as an example, the take a look at statistics can 

be selected because the ratio of the mathematics mean 

over the geometric suggest of the eigenvalues of the 

pattern covariance matrix. Then again, if the noise 

variance is known to the CR Rx, the most eigenvalue 

may be used because the check facts. 

 

CONCLUSION 

           GSM results show high variability dependant on 

the assumed level of occupancy, but may be suited to 

‘quiet hours’ types of CR services. Currently 2G users 

will create a high level of occupancy that may leave little 

room for CR. However, if the level of migration to 3G 

services continues, the GSM band may show lower 

occupancy levels and therefore be better suited to a range 

of CR services. Should GSM usage lessen to the point 

where operators want to re-farm the GSM bands to 3G 

services, then results for CR akin to the one simulated for 

the UMTS expansion band scenario The UMTS 

Expansion bands showed an increased call volume over 

the GSM band in all instances. This is perhaps intuitive 

due to the decreased occupancy of these bands but 

illustrates a wide variation between bands that could be 

explored further with available data from other bands. If 

the CR operates across bands, then taking several bands 

together will offer a larger additional call volume than 

the sum of the call volumes achieved by the 

consideration of isolated bands - this is due to the non-

linearity of the BHT formula, where larger number of 

lines permits a higher percentage of traffic volume than a 

smaller number of lines. The DECT band was found to 

be not worthwhile for CR considerations, since in DECT 

a combined OFDMA / TDD scheme will show large 

parts of the spectrum occupied even for a low duty cycle, 

i.e. a low occupancy. Since the CR algorithm used offers 

only sensing in the frequency domain, TDD schemes 

with empty slots currently cannot be exploited by the 

simulated system. 
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