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ABSTRACT 

 

 A Mobile Ad-Hoc Network is an autonomous collection of mobile users that 

communicate over relatively data transmission rate constrained wireless links. Since the nodes 

are mobile, the network topology may change rapidly and unpredictably over time. In Mobile 

Ad hoc Networks (MANETs) cognitive radio technology has significant impact on upper 

layer performance. Current Research about CR is focusing on opportunistic spectrum access. 

In CR-MANETs for routing Prediction based Cognitive Topology Control (PCTC) is 

proposed. Between CR module and routing as a middle ware PCTC resides like cross layer 

module. The PCTC is aware of the interference to primary users and predict the available 

duration of link in CR-MANET using cognitive link availability prediction. PCTC constructs 

reliable and efficient topology based on the link prediction, which is targeted on end to end 

network performance as delay and throughput and at mitigating re-routing frequency.  

 

Key words: Ad hoc, Spectrum, Cognitive, Topology and Routing frequency. 

Corresponding Author: H.VigneshRamamoorthy 

 

1. INTRODUCTION 

Mobile ad hoc network (MANET) [12] is an autonomous system of mobile nodes 

communicated by wireless links. Each node functions as a router to transfer the packets and 

also works as an end system. Nodes independently relocate and organize themselves into a 

network. These nodes frequently change their locations. Special routing algorithms are needed 

to tolerate the changing. While considering small networks flat-routing protocols may be 

sufficient. But in larger networks we need either hierarchical or geographic routing protocols. 

There is no single protocol that suits all networks perfectly. The protocols have to be chosen 

depending on its network characteristics, such as density, size and the mobility of the nodes. 

MANET [11] [12] does not require any standard infrastructure, such as a base station, 

therefore, it is an attractive option for connecting devices quickly and spontaneous. MANETs 

can be used stand-alone or as a hybrid.  
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Different MANET [14] applications have different requirements and results and hence 

the various MANET routing protocols may be suitable in different areas. The size of the 

network and the frequency of the change in topology are factors that plays key role while 

choosing the protocols. There is no single protocol which we can say it suits for all 

applications. The research is still ongoing for mobile ad hoc networks and this may lead to 

even better protocols which probably face new challenges. The current aim is to find an 

optimal balance between scalable routing and media access control, security, and service 

management. Establishing survivable, efficient and dynamic communication for rescue 

operations, disaster relief efforts, and military networks were significant examples of 

MANETs. Such network functions cannot implies on centralized and organized connectivity, 

and can be considered as applications of Mobile Ad Hoc Networks [14]. However, MANETs 

are not solely intended for disconnected autonomous operations [13] or scaled scenarios. 

MANETsmay be used as hybrid infrastructure extensions as well as in fixed infrastructure 

operations. A hybrid infrastructure extension provides dynamic enhancement to a home or 

campus wireless networking environment [11]. It is an extended service and allows low-cost, 

low complexity dynamic adjustments to provide coverage regions and range extensions away 

from the more fixed infrastructure backbone networks.  

 

2. MANET ROUTING PROTOCOLS 

Usually routing protocols in MANETs are based on two algorithms: the link-state (LS) 

routing algorithm and the distance-vector (DV) routing-algorithm [13]. Common for both of 

these algorithms is that they try to find the shortest path from the source node to the 

destination node. The major difference is that in LS based routing a global network topology 

is maintained in every node of the network. In DV based routing the nodes only maintain 

information and exchange information with their adjacency nodes. Tracing and logging of 

many other nodes in a MANET may produce overhead [11] [12] [14] especially in larger 

networks. So, functions and areas used for reducing routing overheads is one of the most 

important issues in MANET design.  

 

MANET [11] routing protocols comes under below two general categories:  

1. Proactive routing protocols 

2. Reactive routing protocols  

 

3. COGNITIVE RADIO AND RELATED WORK 

Cognitive radio is widely expected to be the next major break-through in wireless 

communications [1]. Spectrum regulatory committees in many countries have already started 

to take actions to open the door to dynamic spectrum access using this technology and also 

deriving the rules for its implementation. International organizations have also been striving 

for standardizing and harmonization this technology for various applications. This document 

provides precise of the insight in the regulatory and standardization [3] activities on cognitive 

radio all over the world, which are predicted to have fundamental influence on the future of 

wireless communications. Cognitive radio concepts can be applied to a variety of wireless 

communications areas. Cognitive radio [1] is an enabling technology which allows cognitive 

users to operate or vacant part of the spectrum which is allocated to the primary users. 

Cognitive radio [2] is mainly concentrating on spectrum access and spectrum utilization.  
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Radio system did not know about the spectrum environment and the frequency used by 

the spectrum accessing [7] system so, we are using local radio spectrum to identify the 

temporary vacant spectrum. It provides better bandwidth, minimize the need for centralized 

spectrum management and increase spectrum efficiency [5]. Most of today‟s radio systems 

are not aware of their radio spectrum environment. It uses specific access systems and 

operates in a certain frequency band research on spectrum utilization indicates that not all the 

spectrum is used in space (geographic area) or time. A radio can read and understand its local 

radio spectrum environment, to identify temporarily vacant spectrum [8] and to use it, has the 

potential to access wider bandwidth, maximize spectrum efficiency and decrease the need for 

centralized spectrum management. This could be implemented by a radio that can make 

autonomous decisions about how it accesses spectrum efficiently. It is important to note that 

the implementation of CRs [7] technology will provide additional capabilities to radio 

communication systems, such as dynamic spectrum access. Systems which use some 

cognitive features have already been deployed and some administrations are authorizing these 

systems. These administrations have national equipment approval processes to protect 

existing services from harmful interference.  

 

A. Functions and Components of Cognitive Radio 

The main goal of cognitive radio is to provide adaptability to wireless transmission 

through dynamic spectrum access so that the performance of wireless transmission can be 

optimized, as well as enhances the utilization of the frequency spectrum.  

 

 
 

Fig 1: Components in a cognitive radio node 
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The major functionalities of a cognitive radio system include spectrum sensing, 

spectrum management, and spectrum mobility. Through spectrum sensing, the information of 

the target radio spectrum has to be obtained so that it can be utilized by the cognitive radio 

user. The spectrum sensing information is exploited by the spectrum management function to 

analyze the spectrum opportunities and make decisions on spectrum access [9]. If the status of 

the target spectrum changes the spectrum mobility function will control the change of 

operational frequency bands for the cognitive radio users. Based on the described functions, 

Figure 1 depicts the components of a typical cognitive radio [10].  

 

B. Objective of Cognitive Radio 

The main goal of cognitive radio [1] is to provide adaptability to wireless transmission 

through dynamic spectrum access so that the performance of wireless transmission [3] can be 

optimized, as well as enhancing the utilization of the frequency spectrum. The major 

functionalities of a cognitive radio [2] system include spectrum management [4], spectrum 

sensing, and spectrum mobility.  

 

Through spectrum sensing, the information of the target radio spectrum has to be 

obtained so that it can be utilized by the cognitive radio user. The spectrum sensing 

information is exploited by the spectrum management function to analyze the spectrum 

opportunities and make decisions on spectrum access.  

 

C. Potential Applications of Cognitive Radio 

Cognitive radio concepts can be applied to a variety of wireless communications [10] 

scenarios, a few of which are described below. 

 

1)  Next generation wireless networks:  

CR radio is expected to be a key technology for next generation heterogeneous wireless 

networks [3]. CR will provide intelligence to both the provider-side and user-side equipment 

to manage the network efficiently. At the provider-side, radio resource from multiple 

networks can be optimized for the given set of mobile users and their QoS requirements. At 

the user-side, a mobile device with multiple air interfaces (e.g. Wi-Fi, WiMAX, cellular) [3] 

[4] can observe the status of the wireless access networks and make a decision on selecting 

the access network to connect with. 

 

Based on the traffic pattern of the users and mobility, efficient load balancing 

mechanisms can be implemented at the service provider‟s infrastructure to distribute the 

traffic load among multiple available networks [9] to reduce network congestion.  

 

2)  Coexistence of different wireless technologies:  

New wireless technologies are being developed to reuse the radio spectrum allocated to 

other wireless services Cognitive radio is the solutions that provide coexistence between these 

wireless services and different technologies.  

 

For example, IEEE 802.22-based WRAN [3] [4] users can opportunistically use the TV 

bands when there is no TV user nearby or when a TV station is not broadcasting.  
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3)  E-Health services:  

Various types of wireless technologies are adopted in healthcare services to improve 

efficiency of the healthcare management and patient care. However, using wireless 

communication devices in healthcare application is constrained by EMI [7] (electromagnetic 

interference) and EMC (electromagnetic compatibility) requirements.  

 

4)  Intelligent transportation system:  

Intelligent transportation systems (ITS) will increasingly use different wireless access 

technologies to enhance the safety and efficiency of transportation by vehicles. Two different 

types of communications cases arise in an ITS vehicle-to-vehicle (V2V) communication and 

vehicle-to-roadside (V2R) communication. 

 

 In vehicle-to-roadside [6] communications, information is exchanged between the 

roadside unit (RSU) and the on-board unit (OBU) in a vehicle. In vehicle to-vehicle 

communications, a special form of ad hoc network, namely, a vehicular ad hoc network 

(VANET), is formed among vehicles to exchange safety-related information [7] [9].  

 

5)  Emergency networks:  

Public safety and emergency networks can take advantage of the cognitive radio 

concepts to provide reliable and flexible wireless [10] communication.  

 

6)  Key benefits of CR:  

Cognitive radio provides adaptability to wireless transmission via dynamic spectrum 

access [2]. Cognitive radio provides functionality such as spectrum sensing, spectrum 

management and spectrum mobility. One of the main benefits of CR is to use spectrum 

sensing capabilities and it optimizes their access and use of spectrum. CR technology 

minimizes problem of spectrum management while increasing spectrum efficiency. CR 

technology reduces the quality of service and reduces cost for radio manufacturers. 

 

7)  Spectrum regulation changes:  

Cognitive radio improves the technology. Keeping into consideration the regulatory 

status of the radio systems which operates in same spectrum, cognitive radio shares spectrum 

with radio system that access spectrum with different priorities. The two priorities are 

licensed and unlicensed radio systems [4] [9] which are also referred as primary and 

secondary user respectively. Primary user‟s shares spectrum with the cognitive users. The 

sharing of spectrum with primary radio systems is also called vertical sharing and sharing of 

spectrum with secondary radio system is also called as horizontal sharing.  

 

Sometimes the cognitive users shares same spectrum. The spectrum opportunities vary 

depending on the location of CR and also vary over time. In order to avoid the 

unpredictableand chaotic spectrum [8] usage in unlicensed bands, most advanced approaches 

like “spectrum etiquette” and “value orientation” are useful. The unique characteristic of 

cognitive radio is radio resource management algorithm. This algorithm is weakly constrained 

by regulation and standards.   
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D. Cognitive Radio Implementation 

1)  Availability of Spectrum: 

In this we are trying to find the availability of spectrum, while using the resources by 

the cognitive user [6] [8] while tat time the primary user once enter the control have to change 

the spectrum allocate to the primary user so that the control will checking the availability of 

spectrum. By the some latest technology we can find the availability of the spectrum and 

telecommunication traffic. 

 

2)  Topology Control in MANET: 

This network topology is collections of communication connection among nodes [4] are 

used openly and implicitly using direction finding method. This have some problems like 

pattern traffic, mobility node, unwanted signals like noise, middling noises, sensitivity of 

aerial (antenna), spreading to the nodes. In this some neighbors when it is reaches the nodes, 

they help to find the shortest path [12] in the communication link and also while transferring, 

the data delay will be eliminated. Same way their nodes have low transmission then it is 

called as lower node degree. The lower connectivity in the connection links are started to 

reuse continuously leading to reduce the router performance. When we increase the power of 

node then we can transmit the data very effectively, so we can improve the throughput of the 

router by giving power to the nodes [6] [11]. In case of higher packet delivery then it requires 

higher bandwidth for transmitting data.  

 

3)  Dynamic Topology Control to Reduce Middiling: 

The mobile ad hoc network is the full of wireless network connection which is mostly 

established between the self-organizing hosts. In this some problem may occurs such as the 

lack of connectivity problem, lack of central management, low usages of resource, low power 

and insufficient bandwidth [4] [8]. This network provides the set of nodes in the 

communication link; these nodes are like fixed number. This method does not follow the 

changeable network topology since Mobile Ad Hoc Network may not have the uniform 

nodes. 

 

4)  Network Load and Security: 

These networks are independent network organized through wireless connection [2]. 

When the unexpected network is created then the network fully trusts on the nodes. Ad hoc 

network is the unprepared and urgent network focusing on a particular goal. 

 

E. Advantages  

The presence of primary users through continuous spectrum sensing should be done by 

Cognitive Radio independently [3] [5]. Different level of sensing requirements is needed by 

different classes of primary users. CR usage models that would be expected to use spectrum 

sensing for purposes of opportunistic access to unutilized spectrum. Some are,  

 Emergency services 

 At peak traffic times load Sharing to reduce blocking 

 Reduce blocking at peak traffic times by sharing of spectrum „t‟ 

 Self-management of uncoordinated spectrum  

 Introduction of new users or services  

 Worldwide mobility [10]  
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F. Implementation Issues   

1)  RF Design: 

A primary technological concern in cognitive radio architectures is, whether it can be 

for wideband sensing procedures or wideband multi-band communication mechanisms. They 

have the ability to design linear, spectrally-agile components for architectures in the radio-

frequency [7] [9] and for the front-end of the transceiver. In a conventional radio design, some 

assumptions are made on the interferers, based on worst-case scenarios. The performance of 

the RF front-end is specified with respect to selectivity and linearity. 

 

2)  System on Chip Implementation: 

The challenging task is to design the processing of extremely agile system and digital 

baseband. There have very high memory bandwidths, memory need, and functional unit 

requirement for designing the digital based processing [4]. The most difficult parts are the 

division of units, hardware, software processing design and integration of embedded software 

and system.  

 

3)  Security: 

For certain aspects (e.g., encryption) existing wireless security standards can be used in 

CR networks, several unique challenges that arise mostly due to the opportunistic nature of 

spectrum access [5]. In order to securely transmit this decision and accurately sense white 

spaces, as well as to all nodes in the secondary network, it is not only necessary to design 

standalone optimal sensing techniques, but also authenticated encryption enabled protocols 

that will allow a joint, reliable, and speedy decision for the entire network [12]. Hence, a more 

contemporary approach is needed while designing the several components of the CR network. 

 

4. CONCLUSION 

Cognitive radio technology provides the importance in the Cognitive Radio Mobile 

created for the particular purpose only. This framework provides the routing protocols in 

Cognitive Radio Mobile which is responsive for the Primary User and checks the link for 

available duration that become suitable for new purpose. Connection availability time and 

calculation report intervention are for both the primary user and cognitive user. The computer 

network topology between the routing layer and the Cognitive Radio module should be easier 

and the associated time limits should take less time.  

 

As this satisfies the Link availability prediction, this can be enhanced further. The 

suggestion for future work is the link duration prediction requires distance information. To 

make it more practical, the future work is to develop signal strength based estimation model 

to assess and predict more comprehensive link status including both link survival duration 

and link quality. In addition, the effects of topology control and routing on multimedia 

applications in cognitive radio networks will also be considered. With CR as implementing 

tool it can be used to sense unused spectrum, can be improved in security aspects and 

programming aspect. It can also be used to run system operations and improved to execute in 

multimedia applications.  
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