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Introduction

o Exposing free and open source software (FOSS) projects in
SDR.

o Learning both tech and FOSS world concepts.
o Understanding the scope and purpose of FOSS projects.
@ Thinking about the role FOSS (more than just technology).
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Introduction

o Presentations**

o Tom Rondeau: The GNU Radio Ecosystem

o Philip Balister: Embedded systems support

o Tim O’'Shea: Leveraging GNU Radio and FOSS for Academic
Research

o Rick Mellendick: FOSS in RF Penetration Testing
o Ben Hilburn: FOSS & Industry

o Q&A
** WANL: We Are Not Lawyers
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Introduction

o Maintainer and lead developer for
GNU Radio

Consults through Rondeau Research

Visiting Researcher at UPenn with
Prof. Jonathan Smith

www.trondeau.com

©

gnuradio.org
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Introduction

= [Audio] * [ Measurement Tools ]
+ [Boolean Operators ] * [ Message Tools ]
+ [ Byte Operators] = [Misc]
o Many blocks for fundamental = [ Channelizers] = [Modulators]
H H = + [ Channel Models ] = [ Networking Tools]
signal processing algorithms. Coding] INoAA]
@ Tuned performance. * [Control Port] * [oFDM]
= [ Debug Tools ] + [ Packet Operators ]
@ Vector-Optimized Library of * [ Deprecated] - [Pager]
Kernels (VOLK) = [ Digital Television ] - [ Peak Detectors ]
° http://libvolk.org * [ Equalizers] * [Resamplers]
* [Error Coding ] « [Sinks]
@ Still, not all algorithms * [Fep] * [Sources]
) + [ File Operators] * [ Stream Operators ]
avallable. * [Filters] [ Stream Tag Tools]
. [ Fourier Analysis] [ Symbol Coding ]
o Out-of-Tree (OOT) project [ GUI Widgets ] [ Synchronizers]
model iS very important. [ Impairment Models ] [ Trellis Coding ]
[ Instrumentation ] [ Type Converters]
[IQBalance] | - [UHD]
[ Level Controllers] “ [ Variables]
[ Math Operators] © [ Waveform Generators ]
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Introduction

MIT Haystack FM Passive Radar
intensity-Doppler false color plot

o Discussion and debate.
o Easy to get things wrong.

@ Prevent duplication.

25000
+1.4:
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Introduction

@ Implementation details.
@ Discovery through
experimentation (playing).

@ Evolving tools and platforms
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Introduction

o New signals, new challenges.
o Rapid response.

@ Spectrum as a Service.
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Introduction

Selection from CGRAN:
o Comprehensive GNU Radio Nme Descrpten -

. gr-eventstream The event stream scheduler
Archive Network

grite LTE downlink receiver blocks

@ http://cgran.org

211 IEEE 802.11 a/g/p Transceiver

154 (ZigBee)  grieee82-154

Develop your own set of blocks.

. grradar GNU Radio Radar Toolbox

We provide a standard model
GRfosphor GNU Radio block for RTSAdike spectrum visualization using OpenCL

for O o T proj ects and OpenGL acceleration
grrds FM RDS/TMC Transceiver

(] PyBO M BS to sim pllfy gr-dm DRM/DRM# transmitter

insta ”ation grtheano blocks leveraging the theano library to run code in graphics cards

grieee802-154 An IEEE 802.15.4 (ZigBee) Transceiver
o http://gnuradio.org/ pybombs GRBenchmark a performance measurement tool for GNU Radio

grivbt2 ADVBT2 transmitter
grdvbs2 ADVE-S2 and DVB-S2X transmitter.
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QT GUI Waterfall Sink

Import GUI Waterfall Sink
s i Name: Fitered and Resampled
Import: math Name: Received i
FFT Size: 1024k g

Center Frequency (Hz): 0

Options
1D: iq_to atsc_fc32
Generate Options: QT GUI

requency (Hz): 0
Variable Parameter Bandwidth (Hz): 25M Bandwidih (Ha=6 20
10 sl e | | 0ot Vo
Ron | | Laba o i e a7t requency S T 10 e
sm P s 100k s Labat o e e
Center Frequency (Hz): 0 Bandwidth (Hz): 6.25M mpeg.ts
Bandwidth (Hz): 25M pe; String
Shrt 05

File Source Frequency Xiating FIR Filter Pelyphase Arbitrary Resampler e
File: input_file Decimation: 1 Resampling Rate: 250m P e
Repeat: Yes. Taps: firdes.low_pass 2(1,... [l Taps: firdes low_pass 2(32.. B o
e [] center Freauency: 2con Number of Fiters: 32 P
Sample Rate: 251 Stop-band Attenuation: 100
1D: input fle
Labet: Input File Name
Parameter QT GUI Range
1D: piot 1D: d pilt
Short 1D: | Labet: pilt Tone (MHz) || Label: Filot Tone (M)
Value: 0 Default Value: 0
Type: Flost Start: 1250
Short 1D: p Stop: 1254
Step: 1k

o Frequency shifts, filters, and resamples to isolate the ATSC
channel.
@ Outputs an MPEG transport stream after ATSC decoding.

@ Part of DTV developed by others for us.
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Received

10000

Frequency (MHz) Frequency (MHz)

esampled

Frequency (MHz) Frequency (MHz)

@ Top plots are the input showing the pilot at -5.69 MHz.

o Bottom is centered, filtered, and resampled.
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= None
= Rep. (Rate=3)

® CC (K=7, Rate=2)
W LDPC

= TPC
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LogScale BER

4
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Options Variable | Variable Variable Variable Parameter Parameter
1D: It top biock 1Dz 0.l | 10z fitien 1D: pbch descr_key | | 1D: frame key | | 1Ds acdress 1Dz 1 rate:

| Value: 2045k || Value: descr_part. || Value: siot . Labet: Receiver Samp Rate
Author: Johannes Demel Value: addr=192.16810.2 | | Value: 10M
Generate Options: GTGUI || variabte Type: String Type: Float
| i:samp rate Short ID: short ID: s

Value: 30.72M
UHD: USRP Souree
Ace2

[ amp Rate (spa:
Cho: Center Freq
Cho: Gain Val

Device Address: add..68.102

Cho: Antenna: TX/RX

oM
(Hz): 7514
0

Attack Rate: 100m
Decay Rate: 10m

QT GUI Waterfall Sink
FFT Size: 1024k

Reference: 1
Gain: 1
Max Gain: 65.536k

CP-based FFO Sync
FFT length: 2048k

LTE PSS Sync3.7 CP-based Rough Symbel Sync Vee
FFT length: 2048k FFT length: 2048k

LTE S5 Sync

LTE OFDM RX

Tag Key: slot

resource blocks: 50
FFT length: 2,048k

Center Frequency (Hz): 0
Bandwidth (Hz): 10M

LTE estimator.

resource blocks: 50

QT GUI Range
1D: tun freq
Labet UHDFveq(MHz)

QT GUI Range
1D: fine.
Label: Fine Freq (MHz)
Default Value: 0
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Tag Key: siot

Decade PBCH 3.7
resource blocks: 50 i Wl Decode BeH 37

initial Cell D: 124
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Introduction

gnuradio.org

Manual and documentation:

o gnuradio.org/docs/doxygen

©

Mailing list:
o gnuradio.org/redmine/projects/gnuradio/wiki/MailingLists

©

My blog/announcements:

o www.trondeau.com

GRCon Conferences:

(4]

o www.trondeau.com/grcon15

@ IRC: #£gnuradio on chat.freenode.net
@ Three to Four hackfests a year.
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SGNURadio

CONFERENCE2015
> GNU Radio Intro Day August 24-28
» Hacker Space Filled with the Latest Hardware .
> Tutorials for New and Experienced Users hington, DC
» Presentations on Advanced Research 5 -
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@ Understand licenses and what they mean.

o They probably don't mean what you've been told they mean.
@ Understand copyright issues.

o And how this differs from licenses.
o Versions

o Source revision control!
o Released versions.
o Accessiblity of source and versions.

o Community is key

o If you build it... they won't necessarily come.
o This takes work and time.
o Give and take — the more of one, the more of both.
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