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a b s t r a c t 

A novel dynamic spectrum sharing method inspired by natural communities based on so- 

cial language has been proposed to overcome prevailing spectrum underutilization and 

scarcity. The Social Cognitive Radio Network (SCRN) combines social data and mobile com- 

munication network by providing a range of data delivery services concerning social rela- 

tionship among mobile users. The research focuses on diverse SCRN applications and its 

handover issues, a bio-intelligent supervised learning approach called SpecPSO is devised 

for performing social cognitive handover (SCH) to: a) Evaluate efficient spectrum utiliza- 

tion and b) Increase data rate for applications like Facebook, LinkedIn. Experimental results 

show that the proposed SCH-SpecPSO outperforms 75% more than state of art mobile so- 

cial networks by optimizing various handover issues. 

© 2017 Elsevier Ltd. All rights reserved. 

1. Introduction 

Next generation of wireless networks will largely depend on cognitive radio technology which offers high performance 

communication networks. The entire radio spectrum is segregated into two divisions, the licensed frequency and unlicensed 

frequency. The primary users make use of the licensed spectrum exclusively and that includes ultra high frequency/very high 

frequency [1] bands. The rapidly growing demand towards the wireless communication technology creates a huge burden 

on the available insufficient wireless spectrum. The way to mitigate this unavailability of spectrum space is to incorporate 

cognitive radio (CR) technique over these wireless technologies. Both the network communication and the data must be 

closely connected to each other. Both network and data communication needs to be closely interlinked in order to emphasize 

effective connection between people and the communication device. Earlier researches have involved into all aspects of CR 

including spectrum access and open spectrum auction with the [2] dynamic spectrum rental. 

The cognitive radio social network focuses on data transmission issues faced commonly. It is a way of unaware learning 

where the information acquired is inaccessible to the perceiver’s knowledge and control. This is not because of the physical 

properties of the stimuli (such as subliminal exposure time), but due to the relative slowness and inefficiency of the human 

perception. The cognitive engine (CE) makes the decision in changing its own functionality. It utilizes machine learning 

methods to adapt the environmental changes, create its own knowledge base and adjust its functionality. 

A significant quantity of data reveals a comparison to an intentionally controlled cognition [3] and the instinctively ac- 

quired information process. They are exceptionally faster and structurally much more sophisticated. This research elaborates 
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Fig 1. The mobile social network at the intersection of mobile network vs. social networks. 

in detail the efficiency of CR network that can be enhanced in multitudes along with the utilization of social cognitive radio 

network (SCRN) information. The proposed technique called SCH-SpecPSO utilizes machine learning methods to adapt the 

environmental changes, create its own knowledge base and adjust its functionality for making dynamic data and network 

handover decisions. 

1.1. Objectives of CR 

A wireless network which has cognitive radio nodes in its possession has virtually the capability to adjust its radio trans- 

mission parameters according to the prevailing needs and changes of the environment [4] . CR aims at an efficient utilization 

of the overall radio spectrum, avoiding all the crowded and unlicensed channels. This process ensures that enormous portion 

of the licensed frequency remains vacant at the particular time and location. Spectrum sensing, decision making, spectrum 

sharing and spectrum mobility are some of the foremost functionalities that are required for channel management in all the 

CR scenarios. 

1.2. Overview on cognitive radio and handover 

The CR architecture can be either centralized or distributed. The spectrum access is controlled by a central entity via 

centralized approach (e.g., a base station in an infrastructure mode network) and by all the CR users [5] through distributed 

approach. Handover in CR is a process that involves both telecommunication and mobile communication, where a connected 

cellular call or a data session is transferred from one base station to another without any disconnection throughout the 

session. A mobile service relies mostly on its mobility and handover as they allow users to either move from one range to 

another, or switching over to another nearest range for better adaptability. This enables users to completely stay connected 

though user moves from one range to another. 

1.3. Mobile social network 

The mobile social network (MSN) is introduced by combining the concepts of two disciplines which are social network 

and mobile communication network. This presents a completely new arena in research and development [6] and it is related 

to content publishing, data exchange, sharing and delivery services. A much broader view will show that a mobile social 

network is merely a mobile communications system which involves the social relationship of the users. The mobile users 

can access, share and distribute data with the help of these networks in a mobile environment by exploiting its social 

relations. A mobile social network can fully take advantage of human interaction and its physical mobility to achieve an 

effective data delivery service because of its ubiquitous availability of mobile devices such as smart phones. 

Fig. 1 depicts that a mobile social network can be established on any existing centralized or distributed mobile network. 

The interdependency of mobile devices can be exploited by making use of social network analysis methods to provide a 

better quality of service. 

This paper is organized as follows: In Section 2 the major applications of the SCRN are reviewed and the different net- 

work architectures are assessed. Each one of these different network architectures individually tends to support different 
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