
International Journal of Engineering Science  and Computing, October 2016           2765                                                             http://ijesc.org/ 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

Cognitive Radio Communication Using Raspberry Pi 
T.Rohitha Raj

1
, B.Chakradhar

2
, Vandana khare

3
 

M.Tech Embedded Systems
1
, Assistant Professor

2
, Associate Professor

3
 

Department of ECE 

CMRCET, Hyderabad, TS, India  

 

Abstract: 

Raspberry Pi FM Transmitter similarly as Software-defined radio (SDR) is a radio communicat ion system where components that 

have been typically implemented in hardware like amplifiers modulators, demodulators etc are instead implemented by means of 

software on a personal computer or embedded systems. Here I am implementing SDR in Raspberry pi which enables 

transmission/Receiver of signals with the help of General purpose-input-output pins and with the help of software. While the concept 

of SDR is not new, the rapidly evolving capabilit ies of digital electronics render practical many processes which used to be only 

theoretically possible. We can establish a FM station with the help of Raspberry Pi based on Cognitive Radio communication in  

which user can easily block other user’s Spectrum. By blocking Spectrum We can easily transmit our signal without ny disturbances. 

Both Transmission and Receiving is possible with raspberry which helps to setup our own communicat ion channel with Cognitive 

frequency by allocating random frequency.  
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I.INTRODUCTION 

 

A basic SDR system may consist of a personal computer 

equipped with a sound card, or other analog-to digital converter, 

preceded by some form of RF front end. Significant amounts of 

signal processing are handed over to the general-purpose 

processor, rather than being done in special-purpose hardware. 

Such a design produces a radio which can receive and transmit 

widely different radio protocols (sometimes referred to as 

waveforms) based solely on the software used. Software radios 

have significant utility for the military and cell phone services, 

both of which must serve a wide variety of changing radio 

protocols in a real time. Spread spectrum and ultra wideband 

techniques allow several transmitters to transmit in the same 

place on the same frequency with very little interference, 

typically combined with one or more error detection and 

correction techniques to fix all the errors caused by that 

interference. Software defined antennas adaptively "lock onto" a 

directional signal, so that receivers can better reject interference 

from other directions, allowing it to detect fainter transmissions. 

Cognitive radio techniques: each radio measures the spectrum in 

use and communicates that informat ion to other cooperating 

radios, so that transmitters can avoid mutual interference by 

selecting unused frequencies. We can establish a FM station with 

the help of Raspberry Pi based on Cognitive Radio 

communicat ion in which user can easily block other user’s 

Spectrum. By blocking Spectrum We can easily  transmit our 

signal without any disturbances. Both Transmission and 

Receiv ing is possible with raspberry which helps to setup our 

own communication channel with Cognitive frequency by 

allocating random frequency. Software-defined radio (SDR) 

enables the dynamic reconfiguration of radio transmission 

modes [1]. The software can make efficient use of the available 

hardware and the environmental conditions. A cognitive radio 

(CR) system makes use of an SDR platform for this purpose. A  

CR system can have different facets, but typically involves 

observing (spectrum, awareness), learn ing (cognition 

/intelligence) and decis ion making (reconfiguration). CR can 

make efficient use of radio and computing resources in 

combination with SDR and a flexib ly regulated frequency 

allocation system that is shared among its users, known as 

dynamic spectrum access (DSA). SDR and CR research has 

existed for 1-2 decades already, but their potential is far from 

being fully explo ited in practice. Several research contributions 

lack practical relevance, because they are either too complex to 

be implemented or lack the necessary development and 

deployment tools.  

 

II.PROPOS ED S YSTEM 

 

In our proposed system, we will give songs as input to Raspberry 

PI board. And these songs will be transmitted to medium 

through antenna and the selected song on Raspberry PI will be 

received by mobile in FM with the desired frequency which has 

been fixed in Raspberry PI. 

 

Block diagram: 

 
Figure .1. Block diagram 
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III.HARDWARE IMPLEMENTATION 

 

RASPBERRY PI BOARD 

 
Figure .2.Raspberry Pi Board 

 

The Raspberry Pi is a credit-card-sized single-board computer 

developed in the UK by the Raspberry Pi Foundation with the 

intention of promoting the teaching of basic computer science in 

schools. The Raspberry Pi is manufactured in  two board 

configurations through licensed manufacturing deals with 

Newark element14 (Premier Farnell), RS Components and 

Egoman. These companies sell the Raspberry Pi online. Egoman 

produces a version for distribution solely in China and Taiwan, 

which can be distinguished from other Pis by their red coloring 

and lack of FCC/CE marks. The hardware is the same across all 

manufacturers. The Raspberry Pi has a Broadcom BCM2835 

system on a chip (SoC), which includes an ARM1176JZF-S 

700 MHz processor, Video Core IV GPU, and was orig inally 

shipped with 256 megabytes of RAM, later upgraded to 512 MB. 

It does not include a built-in hard disk or solid-state drive, but 

uses an SD card for booting and persistent storage.  

 

 
Figure.3. Board features 

 

The Foundation provides Debian and Arch Linux ARM 

distributions for download. Tools are available for Python as the 

main programming language, with support for BBC BASIC (via 

the RISC OS image or the Brandy Basic clone fo r Linux), C, 

Java and Perl. 

 

IV.SOFTWARE REQUIREMENTS  

 

A. Linux Operating System: 

 

Linux or GNU/Linux is software operating for computers. The 

operating system is a collection of the basic instructions that tell 

the electronic parts of the computer what to do and how to work. 

Free and open source software (FOSS) means that everyone has 

the freedom to use it, see how it works, and changes it. There is 

a lot of software for Linux, and since Linux is free software it 

means that none of the software will put any license restrictions 

on users. This is one of the reasons why many people like to use 

Linux. A Linux-based system is a modular Unix-like operating 

system. It derives much of its basic design from principles 

established in UNIX during the 1970s and 1980s. Such a system 

uses a monolithic kernel, the Linux kernel, which handles 

process control, networking, and peripheral and file system 

access. Device drivers are either integrated directly with the 

kernel or added as modules loaded while the system is running. 

 

 
Figure.4. Architecture of Linux Operating System 

 

B. Qt for Embedded Linux: 

 

Qt is a cross-platform application framework that is widely used 

for developing application software with a graphical user 

interface (GUI) (in which cases Qt is classified as widget 

toolkit), and also used for developing non-GUI programs such as 

command-line tools and consoles for servers. Qt uses 

standard C++ but makes extensive use of a special code 

generator (called the Meta Object Compiler, or moc) together 

with several macros to enrich the language. Qt can also be used 

in several other programming languages via language bindings. 

It runs on the major desktop platforms and some of the mobile 

platforms. Non-GUI features include SQL database 

http://simple.wikipedia.org/wiki/Computer
http://simple.wikipedia.org/wiki/Electronics
http://simple.wikipedia.org/wiki/Free_software
http://en.wikipedia.org/wiki/Unix-like
http://en.wikipedia.org/wiki/Monolithic_kernel
http://en.wikipedia.org/wiki/Linux_kernel
http://en.wikipedia.org/wiki/Peripheral
http://en.wikipedia.org/wiki/File_system
http://en.wikipedia.org/wiki/Device_drivers


International Journal of Engineering Science  and Computing, October 2016           2767                                                             http://ijesc.org/ 

access, XML parsing; thread management, network support, and 

a unified cross-platform applicat ion programming interface for 

file handling. It has extensive internationalization support. 

 

V.RES ULTS  

 

 
Figure.5. Installing Ras pberry Pi  

 

Figure .6. Ras pberry Pi-Radio GUI Display 

 

VI.CONCLUS ION 

 

The project “Cognitive Radio Communication using 

Ras pberry Pi” has been successfully designed and tested. It has 

been developed by integrating features of all the hardware 

components and software used. Presence of every module has 

been reasoned out and placed carefully thus contributing to the 

best working of the unit. Secondly, using highly advanced ARM 

board and with the help of growing technology the project has 

been successfully implemented.   
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