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GNU Radio Companion

e Listen to MMM

Options
Title: FM Radio - MMM
Author: Andrew Lammas
Copyright: Finders Uni
Description: An in...riple M.
Qutput Language: Python
Generate Options: QT GUI

mmm.gre - fhome/lammo0006/Documents/GNU Radio

Variable
ID: samp_rate
Value: 1.024M

Variable
ID: freq
Value: 104.7M

Variable
ID: dec_rate
Value: 5

Variable Variable
ID: audio_rate ID: plot_bandwidth
Value: 44.1k Value: 256k

ID: fit_size
Value: 2.048k

Soapy RTLSDR Source
Sample Rate: 1.024M
Center Freq (Hz): 104.7M

FFT Low Pass Filter
Decimation: 1

Gain: 1

Sample Rate: 1.024M
Cutoff Freq: 512k
Transition Width: 1k
Window: Hamming
Beta: 6.76

Num. Threads: 1

Rational Resampler
Interpolation: 1
Decimation: 5

Taps:

Fractional BW: 0

Imports

bles

FFT Size: 2.048Kk

Bandwidth (Hz): 256k

FFT Size: 2.048Kk

Bandwidth (Hz): 256k

QT GUI Frequency Sink

Center Frequency (Hz) 104.7M

QT GUI Waterfall Sink

Center Frequency (Hz) 104.7M

FM Demod
Channel Rate: 204.8k
Audio Decimation: 1
Deviation: 150k
Audio Pass: 15k
Audio Stop: 16k
Gain: 1
Tau: 75u

44100

5

2048
10

Rational Resampler
Interpolation: 44.1k
Decimation: 204.8k
Taps:

Fractional BW: 0

Audio Sink
Sample Rate: 44,1k
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Install GNU Radio

 Ubuntu = 22.04 / Debian 12

* sudo apt—-get 1nstall gnuradio

 Fedora = 39

* sudo dnf 1nstall gnuradio

 Other Linux Distros
* https://repology.org/project/gnuradio/badges

* Drivers
* RTL-SDR - Packages included with install above
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https://repology.org/project/gnuradio/badges
https://repology.org/project/gnuradio/badges

Install GNU Radio

* Windows (Using Radioconda)
e https://github.com/radioconda/radioconda-installer

e Drivers

* RTL-SDR - https://github.com/radioconda/radioconda-
installer?tab=readme-ov-file#finstalling-the-winusb-driver-with-zadig

* Device must be plugged in to install driver
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Install GNU Radio

» Mac OS (Using Radioconda)

e https://github.com/radioconda/radioconda-installer
* Drivers (Intel)

* brew install rtl-sdr

* Driver (Apple Silicon)
* RTL-SDR — Packages included with Radioconda install
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Options
Title: FM Radio - MMM
Author: Andrew Lammas
Copyright: Flinders Uni

Description: An in...riple M.

Output Language: Python
Generate Options: QT GUI

GNU Radio Companion

mmm.grc - /home/lamm0006/Documents/GNU Radio

¢ >

Sample Rate: 1.024M

Soapy RTLSDR Source

Center Freq (Hz): 104.7M

ion 3.10.9.

FFT Low Pass Filter
Decimation: 1

Gain: 1

Sample Rate: 1.024M
Cutoff Freq: 512k
Transition Width: 1k
Window: Hamming
Beta: 6.76

Num. Threads: 1

Rational Resampler
Interpolation: 1
Decimation: 5

Taps:

Fractional BW: 0

FFT Size: 2.048k

Variable Variable Variable Variable Variable Variable
ID: samp_rate ID: freq ID: dec_rate ID: audic_rate 1D: plot_bandwidth ID: fft_size
Value: 1.024M Value: 104.7M Value: 5 Value: 44.1k Value: 256k Value: 2.048k

QT GUI Frequency Sink

Center Frequency (Hz) 104.7M

Bandwidth (Hz): 256k

QT GUI Waterfall Sink

FFT Size: 2.048k

Center Frequency (Hz) 104.7M

Bandwidth (Hz): 256k

FM Demod
Channel Rate: 204.8k
Audio Decimation: 1
Deviation: 150k
Audio Pass: 15k
Audio Stop: 16k
Gain: 1
Tau: 75u

44100

Rational Resampler
Interpolation: 44.1k

|5it——ifl| Decimation: 204.8k

Taps:
Fractional BW: 0

Audio Sink
Sample Rate: 44.1k
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FM Rad
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Options
Title: FM Radio - MMM
Author: Andrew Lammas
Copyright: Flinders Uni

Description: An in...riple M.

Output Language: Python
Generate Options: QT GUI

mmm.grc - /home/lamm0006/Documents/GNU Radio

¢ >

Sample Rate: 1.024M

Soapy RTLSDR Source

Center Freq (Hz): 104.7M

ion 3.10.9.

FFT Low Pass Filter
Decimation: 1

Gain: 1

Sample Rate: 1.024M
Cutoff Freq: 512k
Transition Width: 1k
Window: Hamming
Beta: 6.76

Num. Threads: 1

Rational Resampler
Interpolation: 1
Decimation: 5

Taps:

Fractional BW: 0

FFT Size: 2.048k

Variable Variable Variable Variable Variable Variable
ID: samp_rate ID: freq ID: dec_rate ID: audic_rate 1D: plot_bandwidth ID: fft_size
Value: 1.024M Value: 104.7M Value: 5 Value: 44.1k Value: 256k Value: 2.048k

QT GUI Frequency Sink

Center Frequency (Hz) 104.7M

Bandwidth (Hz): 256k

QT GUI Waterfall Sink

FFT Size: 2.048k

Center Frequency (Hz) 104.7M

Bandwidth (Hz): 256k

FM Demod
Channel Rate: 204.8k
Audio Decimation: 1
Deviation: 150k
Audio Pass: 15k
Audio Stop: 16k
Gain: 1
Tau: 75u

44100

Rational Resampler
Interpolation: 44.1k

|5it——ifl| Decimation: 204.8k

Taps:
Fractional BW: 0

Audio Sink
Sample Rate: 44.1k
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FM Radio

* Options Optians
Titde: FM Radio - MMM

Author: Andrew Lammas
Copyright: Hinders Uni
Description: An in...riple M.
Output Language: Python
Generate Options: QT GUI

>GNURadio

THE FREE & OPEN SOFTWARE RADIO ECOSYSTEM



FM Radio

 \Variables

Variable

ID: samp_rate
Value: 1.024M

Variable
ID: freq
Value: 104.7M

Variable

ID: dec _rate
Value: 5

Variable

ID: audio rate
Value: 44,1k

Variable

ID: plot_bandwidth ID: fit size

Value: 256k

Variable

Value: 2.048k

3

GNURadio

THE FREE & OPEN SOFTWARE RADIO ECOSYSTEM



FM Radio

* Source

File Source
File: mmm.bin
Repeat: ‘Yes
Add begin tag: () -_
Offset: 0
Length: 0

e Source link
mmm.bin

Properties: Soapy RTLSDR Source

General Advanced RF Options Documentakion

Output Type ComplexFloat32 ~

Device arguments [string]

Soapy RTL5DR Source

cmd| Sample Rate: 1.024M

Center Freq (Hz): 104.7M

Sample Rate samp_rate [float]

Bias Tee Power False [bool]

USE Buffer Size 16384 [int]

Properties: File Source

General Advanced Documentation
File mmm.bin
Output Type complex ~
Repeat Yes v
Vector Length L
Add begin tag pmLPMT_NIL

Offset 0

Length 0

Cancel

Cancel

>GNURadio


https://flinders-my.sharepoint.com/:u:/g/personal/lamm0006_flinders_edu_au/ERfpz-zBISdBhvER1vexMr0BOTwgrO3WDARABzd5QmKu5g?e=MFmeta

Properties: QT GUI Waterfall Sink

Properties: FFT Low Pass Filter

General Advanced Config Documentation
General Advanced Documentation Typ compl
ype omplex hd
|
M R Type Complex->Complex (Complex Taps) ~ Name [string]
I a I 0 Decimation 1 fint] i FFE_si fing]
Gain 1 e Hamming
a g
Sample Rate samp_rakte [real] Center Frequency (Hz)  freg [real]
Cutoff Fre 2*plot_bandwic real ) ,
" " u ot req s il [real] Bandwidth (Hz) plot_bandwidth [real]
. VI S u a I I S atl 0 n s Transition Width 1000 ol Intensity Min 100 [float]

Window Hamming ;
g Intensity Max -60 [float]

leta 6.76 [real] .
! Grid No ~

Num. Threads 1 [int]

Properties: QT GUI Frequency Sink

General Advanced Trigger Config Documentation

QT GUI Frequency Sink
FFT Low Pass Filter FFT Size: 2 048k

Type Complex ~

Name [string]

Decimation: 1 Center Frequency (Hz) 104.7M FFT Size Frt_size v (i
Gain: 1 Bandwidth (Hz): 256k womree (R
s.ﬂm HE Hﬂ tE: .I _D 2 ":I-M Normalize Window Power ~ False ~

Cutoff Freq: 512k — _
Trﬂn Eiﬁnn Width : 1 H u-l- E u [ watﬂﬂall 5-“1 H Bandwidth (Hz) plot_bandwidth

Grid Mo ~

Window: Hamming FFT Size: 2.048k e ([
Beta: 6.76 Center Frequency (Hz)k 104.7M

Num. Threads: 1 Bandwidth (Hz) 256k

Center Frequency (Hz) fr eq




FM Demod

|
F R Rat esa : 204,
M adlo jonal Resampler Channel Rate: 204.8k Rational Resampler
Audio Decimation: 1

Interpolation: 1 Interpolation: 44.1k

Deviation: 150k
-D-. Decimation: 5 - D'. lout —D-E. Decimation: 204.8k loutr—

Audio Pass: 15k
Taps: Audio Stop: 16k Taps:
Fractional BW: 0 P Fractional BW: 0

 Demodulation Gain: 1

Tau: 75u

Properties: Rational Resampler % Properties: FM Demod Properties: Rational Resampler

General Advanced Documentation General Advanced Documentation General Advanced Documentation
Type Complex->Complex (Complex Taps) ~ Channel Rate int(samp_rate/dec_rate) [real] Type Float>Float (Real Taps)

Interpolation audio_rate [int]

Interpolation 1 [int] Audio Decimation 1 [ing]

Decimation dec rate [int] Deviation 150000 [real] Decimation int(samp_rate/dec _rate) [int]

Taps [ [real_vector]

Taps 1 [complex_vector] Audio Pass 15000 [real]
Fractional BW 0 [real] Audio Stop 16000 [real] Fractional BW 0 [real]

Gain 1.0 [real]

Tau T5e-6 [real]

S>GNURadio



Properties: Audio Sink
N
F M R a d I 0 General Advanced Documentation
Sample Rate audio_rate ~ [int]

Device Name [string]

[ ) S i n k OK to Block

Num Inputs

il Audio Sink
sample Rate: 44.1k

Cancel

 PRESS PLAY
>GNURadio



Options
Title: FM Radio - MMM
Author: Andrew Lammas
Copyright: Flinders Uni
Description: An in...riple M.
Output Language: Python
Generate Options: 0T GUI

Variable

Soapy RTLSDR Source
Sample Rate: A
Center Freq (Hz): 104.7M

- Detached kernel driver
- . Found Rafael Micro R820T tuner

_ .[R82XX] PLL not locked!

. [INFO] Using format CF32.
= » .. .= . Allocating 15 zero-copy buffers

i e Reattached kernel driver
o >=> Done
e .
ey - =
an o

Variable
1ID: freq
Value: 104.7M

Variable
ID: dec_rate

FFT Low Pass Filter
Decimation: 1

Gain: 1

Sample Rate: 1.024M
Cutoff Freq: 51
Transition Width: 1k
Windo amming
Beta:

Num. Threads: 1

Rational Resampler
Interpolation: 1
Decimation: 5

Taps:

Fractional BW: 0

Sep 22 22:08

Variable Variable Variable
ID: audio_rate

ID: plot_bandwidth
Value: 256k

QT GUI Frequency Sink
FFT Size: 2.048
Center Frequency (Hz) 104.7M
Bandwidth (Hz) 2

QT GUI Waterfall Sink
FFT Size: 2.048K
| Center Frequency (Hz)
Bandwidth (Hz)

FM Demod
Channel Rate: 204.8k
Audio Decimation: 1
Deviation: 150k
Audio Pass:

Audio Stop: 1
Gain: 1
Tau: 75u

Imports
~ Variables
audio_rate 44100
dec_rate 5
fft_size 2048
F_req_ 104700000.0

% 5B

-

Rational Resample
k

Audio Sink

1 Sample Rate: 44.1k

~ Core
Audio
Boolean Operators

S

N W

Byte Operators
Channelizers
Channel Models
Coding

LI

S

Control Port
Debug Tools
Deprecated
Digital Television
Equalizers

Error Coding
File Operators
Filters

R R O Ry Rl O o TRy S

Fourier Analysis
GUI Widgets
Impairment Models
Industrial I/O
Instrumentation

S

1Q Correction
Level Controllers

L IR S T W TN TR I

Math Operators
Measurement Tools

S

Message Tools
Misc
Modulators

®
e e N

Networking Tools
» OFDM
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Questions

P

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



	GNU Radio for SDR Developers
	GNU Radio Companion
	Install GNU Radio
	Install GNU Radio
	Install GNU Radio
	GNU Radio Companion
	FM Radio
	FM Radio
	FM Radio
	FM Radio
	FM Radio
	FM Radio
	FM Radio
	FM Radio
	Questions

