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I 
 

Abstract 

 

Spectrum sensing is a key to an enabling technology for white space access, because 

sensing is a method of measuring spectrum to detect primary transmitters for the 

express purpose of protecting the primary receivers (licensed users) and to avoid 

interference with secondary users (unlicensed users) by detecting and using only the 

available channels. 

A novel low complexity system containing low cost TV tuner has been designed to 

sense the UHF TV band spectrum. The used tuner module was modified to scan 

automatically the UHF TV band spectrum. Microcontroller chip was programmed 

using micro Pascal software to control the TV tuner for scanning the TV band. This 

programed microcontroller chip controlled the TV tuner through internal Voltage 

Controlled Oscillator (VCO). The implemented system has been used to measure the 

utilization of the UHF TV band covering the frequency range from 470 to 860 MHz in 

Cairo (EGYPT). The designed system had a scanning time comparable to the 

commercial similar systems, and with lower cost. 

The measurements have been taken at the ASUFE (Ain Shams University Faculty of 

Engineering) buildings, which roughly 4.5 km away from the TV transmitter station. 

The resulted data were analyzed to obtain the spectrum utilization. 
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Aim of the work  

 

This work aims to design and implement a system to sense the UHF 

TV band spectrum using TV tuner. Inspite to control the tuner, 

mikroPascal software will be used to program a microcontroller chip 

IC.  

The system efficiency sensing in the UHF TV band spectrum will be 

studied. The output data obtained from the system will be analyzed and 

the results will be discussed. 
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Chapter (1) 

Introduction and Literature Review 

1.1 Introduction 

Wireless communication systems have been widely and successfully deployed all over 

the world. Day by day, upper layer protocols demand high speed wireless access with 

very low delay requirements for applications in data, voice, video and other high 

bandwidth urge multimedia applications. However, the radio spectrum band available to 

serve the wide variety of all these emerging applications is strictly limited. The regulatory 

bodies licensed the radio spectrum, implementing strict limitations on operators and 

manufacturers protecting the radio resource and licensed users. This command and 

control nature of regulations limit the access of radio resource, which is a more important 

problem than the physical scarcity of spectrum. Further, it is discovered that, some 

frequency bands are largely underutilized most of the time or partially occupied, even in 

revenue rich urban areas. Cognitive radio was proposed a mechanism for efficient use 

such a free bands by exploiting its availability by cognitive users [1]. 

In order to complete these cognitive tasks in cognitive radio network, Cognitive User 

(CU) must perform additional tasks than normal wireless user. Detection of spectrum 

holes is called spectrum sensing [2]. 

Detecting the presence of spectrum holes needs sensing techniques. Three famous 

techniques are energy detection, matched filtering and cyclostationary feature detection. 

Out of these three techniques, energy detection is of particular interest due to its 

simplicity in implementation, its capability to detect any shape of waveforms and 

inherent privacy offered to the primary communication. Further, in this method, the 

primary user (PU) transmission is modeled as a signal with known power, and hence the 

energy detector is optimal [3]. 

In addition to applications in cognitive radio, the energy detector finds many applications 

in ultra wide-band technologies. Thus, the spectrum sensing by means of an energy 
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detector requires detailed investigation. However, the reliability in spectrum sensing 

specified by the first cognitive radio standard IEEE 802.22 is yet not achieved by 

proposed techniques. 

User cooperation is highly regarded as a means to improve the spectrum sensing in 

cognitive radio networks. In this method, spatially scattered individual CU decisions are 

combined and final decision is made. In another approach, cooperative relay gain being 

used for spectrum sensing. 

Chapter one presents introduction about spectrum sensing and its importance and its 

ability to know where white spaces are in the frequency spectrum. In addition to display a 

summary of researches in the field of spectrum sensing from 2009 to 2015. 

Chapter two illustrates the definition and evaluation of the policy spectrum changes set 

by the Federal Communications Commission as well as to test the prototype of the sensor 

spectrum in 2007. This chapter also provides cognitive radio definition, which mainly 

depends on the frequency spectrum sensing as well as the definition of spectrum sensing 

and display technologies used in the spectrum sensing and its advantages and 

disadvantages of each. In addition, TV signal types and methods of transmission 

bandwidth and space used to refer in Egypt has been reviewed. Also the importance of 

micro-controllers was highlighted briefly. 

Chapter three shows a set of applications that use spectrum sensing, which opened the 

door to the exploitation of white spaces in the Spectrum, where the major companies in 

the field of communications are racing to use some of these applications to replace the 

hustle existing in spectrum, which leads to the occurrence of overlap between the signals 

such as used in the technique of WiFi at frequencies (2.4/5) GHz. Super WiFi technology 

is an application that works on unoccupied television frequencies and give the ability to 

cover larger areas and spaces. 

Chapter four illustrates the design of the system used in this study and how to connect its 

parts, where the controller which has been programmed to control the TV tuner and make 

sure the system do the work of scanning  the spectrum in the frequency range concerned 

by this study. Where the output signals was analog signals, and then these signals fed  to 


