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Abstract:  Development of sensible spectrum sensing techniques is the most vital task within the style of a 

psychological feature radio system which uses the accessible spectrum expeditiously. The technique of 

determinative associate degree acceptable range of cooperating secondary users is projected so as to maximize 

the doable random capability and output of the secondary network supported a target total error rate demand. 

The analytical and simulation results validate the chosen optimum range of collaborating secondary users in 

terms of spectrum sensing, doable random capability, and output of the secondary network. 
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I. Introduction 
With the recent rapid climb in wireless communications systems and applications, the normal use of 

oftenest via spectrum allocation to the license holders causes spectrum insufficiency. The restricted use of 

spectrum bands has result in the overcrowding of the allotted spectrum bands with the rise within the kind of 

wireless services as well as voice, multimedia, web, short message, etc. This overcrowding has consequently 

resulted in inferiority of service (QOS) for wireless applications. On the opposite hand, measurements have that 

several frequency bands, like television bands, amateur radio, and paging, area unit usually under-utilized with 

giant spectral holes. Therefore, psychological feature radio systems have recently been projected by the Federal 

Communications Commission (FCC) as a viable resolution to beat the matter of spectrum insufficiency. the 

thought of psychological feature radio is to opportunistically find and use a vacant authorized band for 

transmission once it's not in use at an area or time, while not inflicting any important interference to the 

transmissions of the authorized user. In fact, independent agency has developed policies for unaccredited wireless 

devices to opportunistically use the vacant waveband. Cognitive Radio will well and adapts with the dynamical 

atmosphere by sterilization its sending parameters, like modulation, frequency, frame format etc. 

The mounted spectrum policy that at first come into being as AN ideal resolution to manage multiple 

users over a good spectral bandwidth has in point of fact become the explanation for its inefficient use. 

Largescale institution and adoption of many coincidental communication channels has created the matter of 

network congestion thereby reducing the standard of service to finish users. Exponential growth in 

communication infrastructure has conjointly created a necessity for higher knowledge rates. This has crystal 

rectifier to the twin problem of significant congestion in bound frequency bands in addition as underutilization 

in alternative bands so resulting in spectrum scarcity. For static allocations, the spectrum utilization varies from 

V-J Day to eighty fifth (as per Federal Communications Commission) and remains idle for many of the time so 

showing considerable scope for improvement. the framework of Dynamic Spectrum Access (DSA) techniques 

permits for the opportunistic use of the unutilized a part of the spectrum by unlicensed users guaranteeing 

nominal interference and up the overall spectrum potency. psychological feature radio (CR) acts because the key 

technology enabler for the implementation of DSA techniques through real time interaction with the active radio 

environment. This includes identification of unused elements of the spectrum, a method referred to as spectrum 

sensing. It relies on the search and identification of spectrum holes, i.e. 

unoccupied areas of the spectrum in each abstraction similarly as temporal domains. The psychological 

feature radio, upon police work the absence of an accredited user among a band allocates that vacant band to 

secondary unauthorized users while not inflicting any interference to the first accredited users, so guaranteeing 

best quality of service for all users similarly as increasing spectrum utilization. A psychological feature radio’s 

final objective so, is to deliver the most effective utility of the on the market spectral resources in terms of each 

spectral potency similarly as flexibility. so as to 
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achieve this objective, it's imperative to use a sensible spectrum sensing technique that is each sturdy in 

terms of accuracy of detection similarly as computationally cheap to facilitate easy implementation. The 

development of good communication systems necessitates the employment of a mixed approach with secondary 

users having psychological feature radio capabilities for real time analysis similarly as the economical 

management of the on the market spectral information measure, which may be a restricted resource. At constant 

time, it's additionally essential to ensure that the metallic element framework operates underneath a lower 

infrastructure demand so as to facilitate wide scale adoption and movability. Many spectrum sensing ways for 

DSA applications among the psychological feature radio framework have been projected in recent times. These 

ways have faith in the analysis and detection of spectral usage by primary users (PUs) in order to notice 

spectrum holes for utilization and embrace methods like matched filter sensing, cyclostationary feature based 

sensing, wave detection, compressed sensing, etc. However, these ways face many challenges that include: prior 

data of receiver (modulation kind, packet format, pulse form etc.), primary carrier synchronization, increased 

hardware quality (high resolution ADC, high speed processors etc.) similarly as high-power demand ultimately 

leading to a considerably high value of implementation. In such scenarios, the employment of energy detection 

(ED) technique, due to its oversimplified approach, low machine value and nominal 

hardware demand is very fascinating. Moreover, since it does not have faith in previous data of the 

PU’s signal, it's ideal for use in unknown radio environments. However, the effectualness of standard energy 

detection schemes that have faith in a hard and fast threshold, is restricted in conditions of low signal strength 

and high noise variance. Channel conditions additionally play a crucial role in determinative the sensing 

accuracy. this could be countered by use of Associate in Nursing adaptive energy detection theme that modifies 

the threshold by trailing variations within the active radio 

environment. 

  

II. System Model 
NS2 consists of 2 key languages: C++ and Object-Oriented Tool query language (OTcl). whereas the 

C++ defines the inner mechanism (i.e. backend) of the simulation objects, the OTcl sets up simulation by 

collecting and configuring the objects still as planning separate events [4]. The C++ and OTcl are connected 

along mistreatment TclCL. NS2 uses OTcl to form and piece a network and uses C++ to run simulation. All C++ 

codes have to be compelled to be compiled and connected to form a practicable file. Network Simulator-2 is 

academic degree code computer file simulation tool that runs on OS. it is a discreet event machine targeted at 

networking analysis and provides substantial support for simulation of routing, multicast protocols and scientific 

discipline protocols, like UDP, TCP, RTP and SRM over wired and wireless (local and satellite) networks. it's 

many blessings that make it a helpful gizmo, like support for multiple protocols and additionally the potential of 

graphically particularisation network traffic. additionally, NS2 supports several algorithms in routing and 

queuing. space network|LAN|computer network} routing and broadcasts are a locality of routing algorithms. 

Queuing algorithms embrace truthful queuing, deficit round-robin and initial in initial out. 

NS2 started as a variant of the necessary network machine in 1989. REAL may be a network machine 

originally meant for locating out the dynamic behavior of flow and congestion management schemes in packet-

switched data networks [2]. 

In NS2 we have create field with x, y dimension they can measurement along respective axis which 

gives us area for our scenario then we are going to select no of nodes, energy. Once above method completed 

then scenario file generates but energy should be between 1 to 50 joules and we give the dimension like X=10 to 

100 and Y=10 to 100.Is shown in fig.1 

 

 
Fig. 1 Nam simulator window output 
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When a current routing protocol implementation includes quite one perform blocks, notably once it 

contains its own classifier, it's fascinating to possess another object, that we've got a bent to call a routing 

module, that manages of those perform blocks and to interface with node to organize its classifiers. Figure one 

shows helpful relation among these objects. Notice that routing modules might have direct relationship with 

route computation blocks, i.e., route logic and/or routing agents. However, route computation won't install their 

routes directly through a routing module, as a result of there might exists totally different modules that have 

associate interest in learning concerning the new routes. this may be not a requirement, however, as a result of 

its gettable that some route computation is restricted} to a minimum of one explicit routing module, for instance, 

label installation among the MPLS module. 

 

 
Fig 2. Interaction among node, routing module, and routing. The line shows the most points of one routing 

module [2] 

 

Energy Model, as enforced in ns, may well be a node attribute. The energy model represents level of 

energy terribly} very mobile host. The energy model associate exceedingly in a very} node has Associate in 

Nursing initial worth that's that the extent of energy the node has at the beginning of the simulation. this will be 

cited as initial Energy_. It collectively incorporates a given energy usage for every packet it transmits and 

receives. These ar cited as Lone-Star State Power_ and rxPower_. The files where the energy model is made 

public ar ns/energy model [.cc and.h]. various functions/methods diagrammatic throughout this chapter is 

additionally found in ns/wireless-phy.cc, ns/cmu-trace.cc, ns/tcl/lib [ns-lib.tcl, nsnode.tcl, ns-mobilenode.tcl]. 

The basic primitive for creating a node is prepared ns [new Simulator] $ns node the instance procedure node 

constructs a node out of further easy classifier objects. The Node itself may well be a standalone class in OTcl. 

However, most of the elements of the node are themselves Tcl Objects. the everyday structure of a (unicast) 

node is as shown in Figure a try of. this easy structure consists of two Tcl Objects: associate address classifer 

and a port classifier (dmux_). The operate of these classifiers is to distribute incoming packets to the proper 

agent or outgoing link. 

 

 
Fig 3. Structure of a Unicast Node. Notice that entry_ is just a label variable rather than a true object [2] 

 

The main advantage of this algorithm is that it is both channel independent as well as computationally 

inexpensive. The overall algorithmic flow for the proposed spectrum sensing method. 

 

Algorithm: Algorithm for energy detection  

1. Start 

2. Generate nodes in field of 100*100-unit sq. 
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3. Generate topograph between nodes  

4. Define channel properties and routing algorithm definition in configuration part of TCL file. 

5. Generate time event for checking throughput change over the time. 

6. Built the scenario in NS2 with CRCN patch and generate nam file. 

7. Open nam file with nam simulator generate trace and energy file for data login. 

8. Read and show the data (throughput over time) and (packet transmit over time) in graph using X graph. 

9. End.  

 

III. Exprimental Result 
In this section, we analyze the overall performance of the spectrum sensing algorithm on the NS2. 

 

 
Fig. 4 energy consumption in all nodes 

Above graph shows the energy that has been used during the communication while simulation time, 

graph gives us the less transition between node energy at the start of simulation compare to normal node 

configuration gives us more than that of our transition which is state unreliability of normal working of node. As 

the time passes transition of energy between node increases but in the certain limit which tells us about nodes 

are working as per energy concern in limit as per algorithm 

 

 
Fig 5. Dead node count over simulation time. 

 

As the stated in figure of energy consumption our algorithm to shift workload at each round of the data 

transmission different node takes responsibility to transfer data from network node to base station. However, 

because of this method each node get instance to connect to base station and data transfer energy consumption is 

optimized due to node selection at each round. This results in long simulation time which keeps nodes alive or 

node not occurs dead in less time  
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Fig 6. Alive node count over simulation time 

This graph is of alive node, by looking at scenario we can give the following expression, 

Node alive = Node Total - Node dead 

This is how we have plot this graph according to 2
nd

 result. 

 

IV. Conclusion 
In this paper, we have discussed about energy model efficiency of cognitive radio networks and we 

implemented the efficient algorithm to use energy accordingly with cluster formation in cognitive radio network 

and switching the cluster head with number round in scenario which decrease the load on single node and 

distributed them among different cluster node. 
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