
  

Raspberry Pi Radio ProjectsRaspberry Pi Radio Projects

David HaworthDavid Haworth
WA9ONYWA9ONY

www.stargazing.net/david/RPi/hrrpi.htmlwww.stargazing.net/david/RPi/hrrpi.html



  

SDRs with USB InterfaceSDRs with USB Interface
DVB-T: Digital Video Broadcasting — Terrestrial LimeSDR Mini

RFSpace
SDR-IQ

SDRplay
RSP1

NESDR Smart

NESDR MiniDVB-T+DA3+FM

RTL-SDR Blog V3 R820T2 RTL2832U 

RTL

RTL

Key Specs.
Frequency range
I/Q rate
A/D bits
Noise floor
Transmit
SW support
Price



  
https://www.rtl-sdr.com/buy-rtl-sdr-dvb-t-dongles/
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SDR# Frequency Correction (47 ppm)SDR# Frequency Correction (47 ppm)



  

SDR# Frequency Correction (<1 ppm)SDR# Frequency Correction (<1 ppm)



  

Amazon RTL-SDR.COM Kit $29.95 Amazon RTL-SDR.COM Kit $29.95 



  

www.amazon.com/gp/product/B011HVUEME/www.amazon.com/gp/product/B011HVUEME/
ref=ppx_yo_dt_b_asin_title_o01_s00?ie=UTF8&psc=1ref=ppx_yo_dt_b_asin_title_o01_s00?ie=UTF8&psc=1



  

Scanner Antennas 30 – 1300 MHzScanner Antennas 30 – 1300 MHz



  

NooElec Broadcast FM Bandstop FilterNooElec Broadcast FM Bandstop Filter



  

SMA RG142 Coax CablesSMA RG142 Coax Cables
Loss at 750MHz, 100’Loss at 750MHz, 100’  

● RG-6 RG-6 5.6 dB 755.6 dB 75ΩΩ
● RG-142 RG-142 9.6 dB9.6 dB 50 50ΩΩ
● RG-8X RG-8X 11 dB 5011 dB 50ΩΩ
● RG-58 RG-58 13 dB 5013 dB 50ΩΩ
● RG-316 RG-316 22 dB 5022 dB 50ΩΩ
● RG-174RG-174 24 dB 5024 dB 50ΩΩ



  

Mini-Circuits Amp. ZFL-500LN+Mini-Circuits Amp. ZFL-500LN+



  

AC Powered Speakers with Volume ControlAC Powered Speakers with Volume Control



  

SDR: Software Defined RadioSDR: Software Defined Radio

● RTL-SDR USB deviceRTL-SDR USB device
● Raspberry Pi computerRaspberry Pi computer
● SoftwareSoftware

● rtl_sdr: demodulates RTL-SDR USB I/Q data streamrtl_sdr: demodulates RTL-SDR USB I/Q data stream
● SoX: audio processing & recordingSoX: audio processing & recording
● QSSTV: Slow scan TV decoderQSSTV: Slow scan TV decoder



  

Raspberry Pi ComputerRaspberry Pi Computer

● Low cost, $35, small Low cost, $35, small ssingle ingle bboard oard ccomputer (SBC)omputer (SBC)
● Large ecosystemLarge ecosystem

● 19 million sold 2012 to 201819 million sold 2012 to 2018
● 1/3 to education, 1/3 to hobbyist & 1/3 to commerical1/3 to education, 1/3 to hobbyist & 1/3 to commerical
● Websites, books, magazines, forums, etc.Websites, books, magazines, forums, etc.



  

Raspbian Operating SystemRaspbian Operating System
● 1970 UNIX, AT&T Bell Labs1970 UNIX, AT&T Bell Labs

● Multitasking & MultiuserMultitasking & Multiuser
● Pipes, SW tools & PortablePipes, SW tools & Portable

● 1984 X Windows, MIT1984 X Windows, MIT
● 1991 Linux, 1991 Linux, Linus TorvaldsLinus Torvalds

● An UNIX like kernalAn UNIX like kernal
● 1993 Debian - GNU/Linux1993 Debian - GNU/Linux

● SW SW repositoryrepository – >51,000 packages – >51,000 packages
● 2013 Raspbian based on Debian2013 Raspbian based on Debian

● For Raspberry Pi computersFor Raspberry Pi computers



  

Installing Raspberry Pi SoftwareInstalling Raspberry Pi Software

CLIGUI

IDE

Run/Comple

MicroSD image

APT CLI

Source Code:
Python, C, etc.

Debian
Repository



  



  

Add / Rewmove Software: rtl_sdrAdd / Rewmove Software: rtl_sdr

Right click for website



  

Add / Rewmove Software: rtl_sdr WebsiteAdd / Rewmove Software: rtl_sdr Website



  

No SDR found by rtl_test No SDR found by rtl_test 

Need to plug in the SDR



  

CLI: rtl_test at 2,048,000 S/sCLI: rtl_test at 2,048,000 S/s
CTRL-C to exitCTRL-C to exit



  

CLI: rtl_test at 2,700,000CLI: rtl_test at 2,700,000
CTRL-C to exitCTRL-C to exit



  

Add / Rewmove Software: SoXAdd / Rewmove Software: SoX

Right click for website



  



  

CLI: man rtl_fmCLI: man rtl_fm
Tip



  

CLI: rtl_fm -hCLI: rtl_fm -h
Tip



  

Google Search: rtl_fmGoogle Search: rtl_fm



  
http://kmkeen.com/rtl-demod-guide/



  

Select & Copy Command From WebsiteSelect & Copy Command From Website



  

Copy Website TextCopy Website Text



  

Paste Text in to TerminalPaste Text in to Terminal



  

FM StationsFM Stations
http://radiostationworld.com/locations/united_states_of_america/oregon/http://radiostationworld.com/locations/united_states_of_america/oregon/

portland/radio_stations/portland/radio_stations/



  

Change Freq. To 103.3 KKCW 100 kWChange Freq. To 103.3 KKCW 100 kW
Left Arrow, Backspace, 103.3Left Arrow, Backspace, 103.3

103.3



  

Listening to 103.3 FMListening to 103.3 FM

play

play

rtl_fm

rtl_fm



  

CTRL-C to Exit Playing 103.3 FMCTRL-C to Exit Playing 103.3 FM



  

NOAA Weather FrequenciesNOAA Weather Frequencies
www.nws.noaa.gov/nwr/coverage/ccov.php?State=ORwww.nws.noaa.gov/nwr/coverage/ccov.php?State=OR



  

WXL96 NOAA Weather 162.475 MHz FMWXL96 NOAA Weather 162.475 MHz FM



  

WA7ABU 145.290 MHz FM RepeaterWA7ABU 145.290 MHz FM Repeater



  

rtl_fm Command Parametersrtl_fm Command Parameters

● -M -M fmfm modulation modulation

● -f -f 145.290145.290 frequency frequency

● -s-s 3200032000 audio sample rate audio sample rate
● 8000, 11025, 22050, 32000, 44100 & 480008000, 11025, 22050, 32000, 44100 & 48000



  

Adding Fixed Gain & SquelchAdding Fixed Gain & Squelch

● -g -g 3030 gain level gain level
● -l -l 8080 squelch level is sensitive to gain level & preamp squelch level is sensitive to gain level & preamp



  

Linux Pipeline FunctionLinux Pipeline Function

rtl_fm play
stdout stdin

speaker
RTL-SDR USB data

stream

pipe



  

SoSound eund eXXchange: SoX change: SoX playplay Command Parameters Command Parameters

● -r-r 3200032000 audio sample rate,  audio sample rate, must match rtl_fm -s ratemust match rtl_fm -s rate
● 8000, 11025, 22050, 32000, 44100 & 480008000, 11025, 22050, 32000, 44100 & 48000

● -t-t rawraw audio data encoding audio data encoding
● -e-e ss for signed-integer encoding for signed-integer encoding
● -b-b 1616 bits of audio date bits of audio date
● -c-c 11 audio channel audio channel
● -V1-V1 -V1-V1 SoX processig & only error messages are shown. SoX processig & only error messages are shown.
● -- -- Use stdin pipeline Use stdin pipeline

SoX 84 pages 



  

WA7ABU 145.290 MHz SSTV Wed. 8:30 pmWA7ABU 145.290 MHz SSTV Wed. 8:30 pm



  

ISS SSTV 145.8 MHz FMISS SSTV 145.8 MHz FM



  

NOAA18.sh Bash ShellNOAA18.sh Bash Shell



  

Gain parameter with default
Speaker
Save to file with auto file name



  

NOAA-18 Weather SatelliteNOAA-18 Weather Satellite
137.9125 MHz WFM137.9125 MHz WFM

http://jthatch.com/APT3000/APT3000.html



  

NOAA-18 Weather Satellite 137.9125 MHz WFMNOAA-18 Weather Satellite 137.9125 MHz WFM



  

Raspberry Pi Headless OperationRaspberry Pi Headless Operation
No Keyboard, No Mouse & No MonitorNo Keyboard, No Mouse & No Monitor

● Enable SSH (Enable SSH (SSecure ecure ShShell) on Raspberry Piell) on Raspberry Pi
● man sshman ssh

● SSH on Windows 8.1SSH on Windows 8.1

● SSH on Mac OS/XSSH on Mac OS/X

● SSH on SSH on Linux / Raspberry PiLinux / Raspberry Pi



  

Enable SSHEnable SSH



  

Boot into CLIBoot into CLI



  

SSH: Windows 8.1 with PuTTYSSH: Windows 8.1 with PuTTY

https://www.putty.org/



  

SSH: Windows 8.1 with PuTTYSSH: Windows 8.1 with PuTTY



  

SSH: Windows 8.1 with PuTTYSSH: Windows 8.1 with PuTTY



  

SSH: SSH: macOSmacOS



  

SSH: macOSSSH: macOS



  

SSH: Another Raspberry Pi SSH: Another Raspberry Pi 



  

Future Raspberry Pi Radio ProjectsFuture Raspberry Pi Radio Projects

● SDR DSPSDR DSP
● rtl_sdr with GNU Octavertl_sdr with GNU Octave

● GNU RadioGNU Radio



  

This Presentation PDF URL is atThis Presentation PDF URL is at
www.qrz.com/db/WA9ONYwww.qrz.com/db/WA9ONY
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