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Introduction 

I am an electronics and embedded software engineer: 
 
Ford    - cellular coverage analysis 
   - Mondeo and Granada cluster design 
Motorola   - Pico Cell GSM base station 
Access Devices  - DVB-T stack and STB  
Icera    - Field engineering 3G/4G/LTE dongle 
Wolfson   - Audio DSP for cellphones/tablets 
 

Now Retired! 



What is GNURadio? 

GNURadio is 
 - a large set of mature DSP algorithms   
 - available as open source – it is FREE 
 - Runs on Linux and Windows 
 - optional graphics front end for quick prototyping 
   
 - interfaces to lots of programming languages 
 - Python scripting for ‘power’ users 
 



Installing 

On most Linux distributions you can use apt-get to install 
it: 
 

sudo apt-get install gnuradio 

sudo apt-get install gnuradio-dev 

 

And to run the graphics front end: 
 

gnuradio-companion 

 
 



Using it for simple things 

Here is how we do some simple stuff … 
 

- Search the modules 

- Add a Signal Source Amp=0.1 

- Change the data types, samp=10KHz 

- Set to use QT GUI 

- Add a Spectrum 

- Add an audio sink 

- Add an input from the Microphone 

- Mix them 

- Filter out the annoying tone 



Lets look at the code 

Here is a little look at the python code that this 
generates. If we know what we are doing we can edit 
this and let our imagination run riot. 
 
One nice example of what we could do is add some code 
to read a potentiometer connected to an A/D (on the 
Raspberry Pi for instance) and use this to set the output 
frequency … homework! 
 
 



Third Method SSB (1) 



Third Method SSB (2) 

Based on an article by Andy Talbot in Radcom May 2016. 
 

Andy says he didn’t include the front end filter because 
he was planning to use a PC soundcard as a source. 
 

He does however, use a PIC microcontroller, with a 
whole load of code to generate I and Q square waves at 
1700Hz. 
 

I started to wonder why he didn’t do the whole thing on 
the PC. Enter GNURadio 



Third Method SSB (3) 

So, lets do it: 
 

Microphone source 

Low pass filter 

Square wave generator for I 

Delay to generate Q 

Mixers for audio+I and Audio+Q 

Low pass filters on I and Q 

Output to speakers 



Basic Radio - Recap 



Enter the Fast ADC 

AD9625  - 12-Bit, 2.6 GSPS, ADC 
AD9691  - 14-Bit, 1.25 GSPS, Dual ADC 
LTC2153-12  - 12-Bit 310Msps, ADC 
AD9683  - 14-Bit, 170MSPS,  (RRP $38.40) 
AD9203  - 10-Bit, 40MSPS (£13.77 on Ebay) 
 
 
 



OK Let’s get real 

Rafael Micro R820T 28.8MSPS 
 
This is the heart of the RTL-SDR receiver: 
 
 - 13 MHz to 1.8 GHz 
 - IF  = 3.57MHz 
 - sampled at 28.8MSPS to generate I and Q 
 - down converted to sample rate from 0.5MSPS. 
 - can output samples up to 2.56MSPS  
 

 - £6. 



Using an RTL-SDR in GNURadio 

The ubiquitous RTL-SDR is a great source of radio data 
for the beginner with GNURadio. On Linux we can install 
a driver for it with: 
 

sudo apt-get install gr-osmosdr 

 

 



Let’s go for it – FM receiver 

An Example of a full FM receiver from 
 
https://github.com/croisez/sdr/tree/master/simple_fm_rcv/trunk 

 
Uses the RTL-SDR as signal source 
Creates a graphic user interface  
Demodulates 
Various gain controls 
FFT based audio freq equaliser 
Squelch functions 

https://github.com/croisez/sdr/tree/master/simple_fm_rcv/trunk
https://github.com/croisez/sdr/tree/master/simple_fm_rcv/trunk


Questions 


