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Welcome!
14th Annual GNU Radio Conference



Josh Morman

President, member of the board

Long time user, contributor, developer, 
maintainer

jmorman@gnuradio.org

Senior Research Scientist

Signal processing algorithm and code 
development for SDR applications

jmorman@peratonlabs.com



Week at a glance



Useful Information

Food and beverages

AM and PM breaks (snacks, coffee)

Lunch each day at noon

Social events - Wednesday and Thursday     

Breaks and Lunch in Expo Hall (Ballroom C)



Chat Server

Join the Matrix!

https://chat.gnuradio.org

Discussions and info during the event

Chat and development year round!

GRCon24 Public Space

https://chat.gnuradio.org


Keynotes

Jack Dongarra Shahriar Shahramian Philip Erickson Kristina Collins



Capture the Flag

CTF Room - 301A

@argilo



HAM Radio Exams

Wednesday 1PM, 301B

gnuradio.org/grcon24



Basics of SDR
USRP FPGA Processing Using the RFNoC Framework
Getting Started with GNU Radio in the Classroom
Introduction to RF Processing for Satellite Constellations

Fast Track to Designing FIR Filters with Python
Quick Start on Control Loops with Python

Workshops

Dan Boschen
Invited Workshops



Sunsphere

5PM - 8PM Wednesday
Meet&Greet Social
Drinks + hors d'oeuvres



Maple Hall

6 PM Thursday

Dinner + Drinks + Bowling!



Our Organizers

Samantha Palazzolo

Barry Duggan

Toby Flynn

Seth Hitefield

Andrej Rode

Marcus Müller

Neel Pandeya

Josh Morman



Helping with the conference

Thank you to everyone who registered early!

GRCon25 Planning Session Friday!



Our Sponsors



Our Sponsors



Our Sponsors



Our Sponsors



Our Sponsors

Doug Forster  W6AXR/7





What is the GNU Radio Project?

The codebase of the core, VOLK, and SigMF

The dozens of supporting projects and infrastructure

The active contributors

The ecosystem of modules, applications, and interfaces

This conference, EU GNU Radio Days, other events

You



Where is GNU Radio Used
Wireless Communications

IOT and Sensors

RADAR

Security Research

Education

Radio Astronomy

Space Comms

4G/5G/6G

Public Safety

Transportation

Medical

Recreation (CtF)

Spectrum Monitoring

Amateur Radio

!!Particle Accelerators!!

Citizen Science

. . .
Weather

Physics Research

RFML
THEME

GNU Radio enables innovation in 
scientific applications



3.10.103.10.93.10.8

3.1.0 3.1.1 3.1.2

Oct 2023 Jan 2024 Apr 2024

3.10.11

Jul 2024
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Packaging

Installing GNU Radio has gone 
from headache to trivial over the 
past several years

Thanks to the packagers in our 
community

Debian(/Ubuntu) - Maitland Bottoms

RadioConda - Ryan Volz

…



GNU Radio Maintenance

Looking for additional maintainers! 

- Be a recognized part of the maintenance team
- Own a module or group of modules (e.g. gr-qt, gr-soapy, gr-zeromq)
- Be responsible for ensuring relevant PRs are reviewed and merged
- Help backport merges to maint-3.10

Reduce the number of maintenance releases

- Quarterly has been great, but a lot of overhead
- Release management help appreciated

Email: info@gnuradio.org for more information

25

mailto:info@gnuradio.org


How is GNU Radio Governed?

?

GR BOARD
MARC LICHTMAN - VP

JOSH MORMAN - PRESIDENT

UPCOMING ELECTION

DEREK KOZEL - PI



General Assembly

Martin Braun - Community/Ecosystem

Andrej Rode - Infrastructure

Bastian Bloessl - Architecture

Johannes Demel - VOLK

Jeff Long - Maintenance

Seth Hitefield - GRC

Josh Morman - President

Marc Lichtman - Vice President 

Derek Kozel - SETI PI

Marcus Müller - Chief Architect

Nate Temple - Community

Philip Balister - Embedded

Samantha Palazzolo - GRCon 

Jacob Gilbert - SigMF

Jean-Michel Friedt - Academic Engagement

Ben McCall - Documentation

John Sallay - GR 4.0 



Teams

GNU Radio Conference - grcon@gnuradio.org

Architecture architecture@gnuradio.org

GRC - grc@gnuradio.org

Documentation - docs@gnuradio.org

SigMF - sigmf@gnuradio.org

VOLK - volk@gnuradio.org

Infrastructure - admin@gnuradio.org

Education and Academic Outreach - educators to educators chat



Getting Involved

Join Chat - https://chat.gnuradio.org

Join the Mailing List - discuss-gnuradio

File issues - https://github.com/gnuradio

Review issues, add details, recreate ones

Improve the tutorials - https://tutorials.gnuradio.org

Give a talk about GNU Radio

https://chat.gnuradio.org
https://github.com/gnuradio
https://tutorials.gnuradio.org


Getting Involved



Google Summer of Code

● GRC: Standalone application and pluggable workflows
○ Zaky Hermawan
○ Mentors: Håkon Vågsether, Sebastian Koslowski

● Forward Error Correction
○ Kayla Comer
○ Mentors: Daniel Estevez, Andrej Rode

https://github.com/ZakyHermawan/grc

https://github.com/kaylacomer/gr-fec_dev



EU GR Days 2024

Videos are live!
youtube.com/gnuradioproject

Held at GSI/FAIR in Darmstadt 

4 days of introductory tutorials and 
developer workshops

Focus on the development of GR 
4.0

http://youtube.com/gnuradioproject


GR 4.0

Dr. Ralph J Steinhagen



EU GR Days



EU GR Days



Project Vision

STRENGTHEN

SPREAD

SUSTAIN

Ongoing improvement of the core framework

Grow and expand the reach of the project

Keep the ecosystem healthy and active



Strengthen

- Make GNU Radio continually improving and feature-rich
- Maintain GNU Radio’s position as the leading open-source SDR framework for rapid 

prototyping and real-time signal processing applications.
- Make the framework better and more accessible
- Make the framework more performant
- Make the framework more stable and consistently maintained

WHY?

GNU Radio enables innovation in scientific applications
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GNU Radio User Base

GR-based 
applications

Public Out of Tree 
Modules

GR 
Flowgra

phs

Packaged 
Distributions

Private 
OOTs

GNU Radio 3.x

Dependencies Hardware Platforms

38



GR 3.x

GR4
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Improving GNU Radio with the ecosystem in mind

Changes to the framework have to either:

1) Not disrupt the existing ecosystem
a) Even small API changes have not been adopted by all OOTs

2) Provide enough benefit to justify a “jump”
a) Benefit means different things to different users
b) Some users happy with GR as a prototyping framework

GRC Users
Block Developers

Python – C++
Core Developers



GR 4.0 Timeline

2019: Benchmarking of GR 
scheduler, identification 
of optimization 
opportunities.  Attempts 
to implement in current 
codebase

2020: newsched project - 
fresh start on 
architectural concepts

2020: SDR 4.0 - enhance 
GNU Radio capabilities on 
to heterogeneous 
compute platforms

2022: GSI/FAIR commits 
resources and takes on 
deeper changes to 
scheduler and API

2024: EU GR Days - 
@GSI/FAIR hands on 
workshops

2022: GRCon22 - newsched 
modularity and usability 
demonstration

dev-4.0

4.0

2024: EU GR Days - 
Demonstration of packet 
modem in GR 4.0



Current State of GR 4.0

For GNU Radio to be used in critical infrastructure and real-world applications, it must 
meet higher standards for safety, cybersecurity, and product liability.

- Type Safety
- Modern C++ and Best Practices
- Lean, clean codebase

Maximize compute performance on modern CPUs by unleashing the power of modern 
compilers

- Lock Free buffers
- constexpr optimization
- std::simd standardization
- Block Merging



Current State of GR 4.0

Improved Usability

- User customizable schedulers
- Easy integration of heterogeneous, distributed, and embedded compute
- Asynchronous packet events a first class citizen
- More liberal licensing (LGPL currently agreed upon, open to other options)
- Simplified Block API



How do we push GR 4.0 forward

Applications

API

Schedulers

Runtime

4.0
CORE

Custom Blocks

Common 
Blocks



GR 4.0 Packet Modem

Daniel Estevez - full modem 
implementation

Using ARDC grant funds

https://github.com/daniestevez/gr4-packet-modem



Spread

- Increase the footprint of GNU Radio in educational programs - University courses, 
Community College, High School

- Prepare the next generation of signal processing engineers with the tools to develop 
real-time applications (as opposed to MATLAB/Python scripts)

- Usability for beginners, installation, etc.
- Better marketing and outreach
- Training Opportunities

WHY?

Without shared framework, fractured ecosystem, non-portable 
solutions
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Hard to quantify the pervasiveness of GR Usage
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GNU Radio in the Classroom

Neil Rogers
Professor, USAFA

Thursday 1PM
301C



GNU Radio Based Community College Curriculum
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Available for pre-order
https://a.co/d/cXoltKj

https://a.co/d/cXoltKj


Matrix Chat room for Educators

chat.gnuradio.org



Sustain

- Future-proof the leadership of the organization
- Continually build leadership team - great opportunity for developing professionals
- Move beyond all-volunteer

- Funding beyond GRCon
- Industry and Government partnerships

- Partnership Program*
- Funding via external development efforts

- Government funded efforts
- Who can fund and execute large scale projects
- E.g. DARPA SDR 4.0

- Spirit of Public Money / Public Code
- Actively engage with current and potential users of GNU Radio

WHY?

Maintaining a healthy ecosystem requires a cohesive and active 
organization able to make good decisions for the broader 

community
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➔ GNU Radio Conference

➔ Grants

➔ Donations

➔ …

➔ Sustainability

GNU Radio Funding



GR Small Development Grants?



Mission: 

To support, promote, and enhance digital communication and broader 
communication science and technology

To promote amateur radio, scientific research, experimentation, education, 
development, open access, and innovation in information and communication 
technology.

https://ampr.org

https://ampr.org


ARDC Grant 
(https://www.ardc.net/apply/grants/2022-grants/grant-gnu-radio-usability-enhancements/)

● Installation of GNU Radio and out-of-tree 
modules (OOTs)
○ Native installers integrated with CI - Kitware

● Ongoing software maintenance and support
○ Marcus Mueller thrashing the issue tracker

● GNU Radio Companion (GRC) (Haakon V)
○ gnuradio-companion --qt

● Updated Tutorials
○ Wavewalker DSP

● Documentation Infrastructure
○ Bailey Campbell

● Documented Packet Modem Example with GR4
○ Dani Estevez
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GNU Radio Industrial Advisory Board

Motivation:
- Guarantee the continued maintenance and expansion 
of GNU Radio while providing benefit to stakeholders
- Ensure the long term financial stability of the 
organization 

Wednesday@14:30 - Introduction in Main Ballroom
Wednesday@15:20 - Info Session in Rotunda

Frank Howley
Director of Corporate Engagement

SETI Institute



How to Support GNU Radio

Get Involved

Advertise that you use GNU Radio

Write a letter of support

Publish a whitepaper

Join a team

Explore Industrial Advisory Board


