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ABSTRACT 

 
 
The increasing demand for wireless communication introduces efficient spectrum utilization 
challenge. To address this challenge, cognitive radio (CR) is emerged as the key technology; which 
enables opportunistic access to the spectrum. CR is a form of wireless communication in which a 
transceiver can intelligently detect which communication channels are in use and which are not, 

and instantly move into vacant channels while avoiding occupied ones. This optimizes the use of 
available radio-frequency (RF) spectrum while minimizing interference to other users. In this 
paper, we present a state of the art on the use of Multi Agent Systems (MAS) for spectrum access 
using cooperation and competition to solve the problem of spectrum allocation and ensure better 

management. Then we propose a new approach which uses the CR for improving wireless 
communication for a single cognitive radio mobile terminal (CRMT). 
 

 

KEYWORDS: Cognitive Radio, wireless communications, mobility, Artificial Intelligence, Multi 

Agent Systems. 

 
 
INTRODUCTION 
 
The Cognitive Radio (CR) was presented officially by Joseph Mitola in 1999, and since, this 
concept has been very popular with researchers in several fields such as telecommunications, 
artificial intelligence, and even philosophy. Joseph Mitola has defined the CR as “a radio that 
employs model-based reasoning to achieve a specified level of competence in radio-related 
domains”. 
 
Most researches on CR networks have focused on the exploitation of unused spectrum. However, 
the CR nodes possess the necessary qualities to make a considerable progress in the reliability of 
wireless networks, which has been less explored, so that is why we were interested by improving 
the wireless link reliability of a video conferencing application. 
 
The aim is to propose a technique to improve wireless communication to a video conferencing 
application for a mobile terminal using the CR for only one CRMT. The technique is based on 
machine learning.  

 

In this paper, we first present how Artificial Intelligence techniques can be used in the Cognitive 
Radio networks. Then, we present a state of the art concerning the use of MAS in the context of 
CR, after that we explain our approach and describing the proposed scenarios and finally, the 
results of our experimentation. 
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ARTIFICIAL INTELLIGENCE AND COGNITIVE RADIO 

 
Artificial intelligence (AI) techniques for learning and decision making can be applied to design 
efficient cognitive radio systems. The concept of machine learning was applied to CR for capacity 
maximization and dynamic spectrum access. Different learning algorithms can be used in CR 
networks (Hidden Markov Model, neural networks, genetic algorithms, decision trees, fuzzy logic 
or classification algorithms). 

 

CRs need to have the ability to learn and adapt their wireless transmission according to the ambient 
radio environment. Intelligent algorithms such as those based on machine learning, genetic 
algorithms, and fuzzy control are therefore key to the implementation of CR technology.  
 
QUALITY OF SERVICE IN VIDEO CONFERENCING 

 
 
With the emergence of new services such as video conferencing and video streaming, the need to 
treat the frames one by one and to know how differentiate services becomes primordial. 
 
An interactive video conferencing cannot tolerate long delays because there is not enough time to 
retransmit lost packets. Lost packets or very late ones are simply ignored which will cause 
deterioration of images and sound. 
 
With a network that provides an acceptable throughput, we should control the delay (between the 
transmission and reception of a packet), jitter (delay variation), usually this type of applications 
does not tolerate large jitter to not damage the image and sound and of course we must also control 
the loss of images. 
 
However, we think that CR nodes possess the necessary qualities to ensure the connection 
continuity of video conferencing and thus ensure a good quality of service. 
 
In the literature, we found that to have a good QoS in video conferencing, it is necessary that: 
 

• Throughput must be > 384 Kb/s.  
 

• Delay must be < 200 ms. 
 

• Jitter must be < 30 ms. 
 

• Packet loss must be < 1%.  

EXPERIMENTATION RESULTS 

 
To support our proposal and to better understand, we compared the QoS with and without cognitive 
radio (case without CR means that our terminal has only one access technology and works on the 
same frequency band). The graphs below illustrate this comparison. For being readable, we 
supposed that the maximum time of rupture is 5 min and that the free band set contains 7 bands. 
 
 
 
 
 
 
 
 
 
 

 

 
 

Figure 1. Comparison between the favourable scenario and the case without cognitive radio 
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Figure 2. Comparison between the common scenario and the case without cognitive radio 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.Comparison between the unfavourable scenario 

 

 

RESULTS INTERPRETATION 
 
Modeled graphs above represent the downtime depending on the number of hops performed. We 
note that whatever the number of hops, the case with the CR is much better than that without CR. 
 
According to the first graph, of course we lost 5 seconds to connect to the new band but we see that 
the CR has saved us 295s which is the time without interruption. 
 
For the second graph, we performed three hops, which means that the downtime is 5s x 3 hops: 
15s. Despite this, the case with CR is always better. 
 
On the third graph, a single hop was made but the connection was interrupted by the primary user 
at the beginning, so we took advantage of the CR for a few seconds. 
 
Result:whatever the number of hops performed, the use of cognitive radio is always moreefficient. 
 
 

CONCLUSIONS 

 
 
We presented in this paper a new approach that uses Cognitive Radio to improve wireless 
communication for a cognitive radio mobile terminal by enhancing the QoS of video conferencing 
application. Our expert role has allowed us to choose the throughput parameter to perform a 
classification that allows the terminal used to gain experience for future events that means that it 
will know when and where it will activate the cognitive radio. 
 
The usefulness of cognitive radio is a hypothesis that has been proved based on the required time 
for a connection to a new frequency band, and this, whatever of the number of frequency bands 
that a terminal used to remedy a failed connection. 
 
Different approaches using the MAS in the CR are studied, those offering cooperation between 
SUs only, others offer a cooperation between primary and SUs and those proposing to 
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include a broker agent to negotiate the  spectrum , knowing  that  the most  works  studied 
are using reinforcement learning.   
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