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Concept

* Software Defined Radio (SDR): Radio system where part of the

typical radio elements are replaced by software running on
digital processors

Smart

Antenna
/V

Software Defined Radio

Output
H Flexible  [vvrem P ADC jmm]Pp Channelization > Processing —>
H d Soft
g p HarESvare IF I Sam?)?e Rate r‘sgéﬁzre -Zlgmt;?i:;ms

‘ ...... DAC ‘_ Conversion . DSPs glloideéZware Input
A A ‘_ " ASICs + Virtual Radio Machine ‘_
A
|
Control
N J \ ) L J \— _J
Y Y Y Y
RE/IF A/D Digital Base Band
D/A Front End Processing
ANTENNA
Waveform
RF
Modem Network
AMPLIFIER A/D Error Encryption Routing —— User
FILTER D/A Correction GUI
|\ J __J
Y N
HARDWARE SOFTWARE

Image source: wikipedia

Professional Seminars Il: Operating Systems for Embedded Systems

_TELECOM
VLC
UPV

Saay UNIVERSITAT
.| iF) POLITECNICA
DE VALENCIA




Concept

* Part of the signal processing is based on software
* |ncreased flexibility incorporing known protocols
* Increased adaptability to new protocols
* Etc.

 Drawback - radio signhals can be complex
* Simple digital processors could be insufficient
* High energy requirements — not for loT
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Hardware

* The simplest option is a PC computer with a sound card
 But it is desirable to use specific hardware

BladeRF

HackRF One

LimeSDR
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Hardware

* “Poor men” can use low cost hacked DVB-T USB receivers
* RTL-SDR project http://sdr.osmocom.org/trac/
* From 10 Eur.
* Perfect for statrting with SDR
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http://sdr.osmocom.org/trac/

Software

 Depending on the elected hardware, part of the software runs in
the hardware itself

 FPGAS, microcontrollers, DSPs

* High level software runs in classical computers or embedded
systems

* Mostly open-source based (thanks to “hack”/amateur people).
EASCSW, ...

* OSrequired - Linux is the king here

KALI LINUX
1.0.5 Released

https://www.Kkali.org/news/kali-linux-software-defined-radio-support/
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https://www.kali.org/news/kali-linux-software-defined-radio-support/

Software

 GNU Radio project is adequate for research pourposes
e http://gnuradio.org/redmine/projects/gnuradio/wiki

SGNURadio

THE FREE & OPEN SOFTWARE RADIO ECOSYSTEM

File Edit View

Build Help
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Options Variable Variable Variable Notebook
1D: wifm_rx 1D: usrp_decim ID: samp_rate 1D: filter_taps ID: nbook
Title: Mono FM Radio Value: 128 Value: 500k Value: firdes.low_pass(1, Tab Orientation: Top
Author: 0Z3AEC

Description: WFM r...no only)

Variable Slider
1D; usrp_freq
Label: USRP frequency
Default Value: 100.533M
Minimum: 85M
Maximum: 108M
Converter: Float
Grid Position: 6.0, 1. 5

File Source
File: ..rpout_10 16 2010.raw
Repeat: Yes

Variable Slider
1B: xlate_tune

Label: Fine frequency
Default Value: 0
Minimum: -250k
Maximum: 250k
Converter: Float

Grid Position: 7,0,1, 5

FFT Sink
Title: FFT Plot
Sample Rate: 500k
Baseband Freq: 0

¥ per Div: 10 dB
¥ Divs: 10

Ref Level (dB): 50
Ref Scale (p2p): 2
FFT Size: 1.024k
Refresh Rate: 30

Frequency Xlating FIR Filter
Decimation: 1

Taps: filter_taps

‘Center Frequency: 0

Sample Rate: 500k

Labels: Receiver, Audio
Grid Position: 0,0, 5, 5

Variable Slider
1B: 1f_gain

FFT Sink
Title: Baseband
Sample Rate: 500k
Baseband Freq: 0
Y per Div: 10 dB

Variable Static Text
1D: rx_freq

Label: Receive
Default Value: 100.533M
Converter: Float
Grid Position: 5, 3.1, 1

Label: RF

Default Value: 20
Minimum: 0
Maximum: 50
Converter: Float

Grid Position: 9,2, 1, 1

Y Divs: 10

Variable Slid
Ref Level (dB): 0 able Slider

Ref Scale (p2p): 13.49% ::::Ijg:;"

FFT Size: 512 .

Refresh Rate: 10 M: ’In'l:::_';“' *
Average Alpha: 500m Maximum: 10

Notebook: nbook, 0

Converter: Float
Grid Position: 10, 2, 1, 1

'WBFM Receive
‘Quadrature Rate: 500k
Audio Decimation: 10

Audio Sink
Sample Rate: 48KHz

Multiply Const
Constant: 1

Decimation: 50
Interpolation: 48
Taps:

Fractional BW: 0

[

Showing: "/home/j/Desktop/FM_demod/fm_test.grc"

Showing: "/home/j/Desktop/receiver/fm_rx_1/fm_rx_from_raw.grc"
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http://gnuradio.org/redmine/projects/gnuradio/wiki
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