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1.1 Introduction

Since 2012, the Raspberry Pi nano computer has become an increasingly important part of the DIY
and "maker" community. The increase in power of the Raspberry Pi over the years offers very
interesting possibilities for radio amateurs. Indeed it allows not to permanently monopolize a PC in
the decoding of frames with software like WSJT-X, FLDIGI, etc..., without forgetting the possibility to
control the Raspberry Pi remotely and thus to be able to work outside the radio shack as | can
sometimes do on my couch. Moreover, this nano computer is now widely used in any Hotspot (DMR
or D-STAR).

So why in a club, so few OM use this tool?

| have often asked myself this question and I think it comes from the use of the operating system
(OS). When you power on a Raspberry PI, the OS, called Raspbian is stored on a microSD card.
This is a Linux distribution specially designed for the Raspberry.

When you want to install a software under Linux, it is no longer a matter of double clicking on a
downloaded file like "setup.exe" like under Windows. Indeed, it is often necessary to use the console
and thus type "command lines" to install or configure a program. This can seem off-putting and
frankly very tedious. We are so used to using a graphical environment that we feel like we are back
to the early 80's micro-computing.

However, the mastery of some basic commands in Linux console allows us to consider the
installation of different programs and hardware such as:

- WSJT-X

- FLDIGI

- QSSTV

- DIREWOLF (APRS)

- SDR receivers (rtl-sdr, Lime SDR, SDRplay, Airspy, etc.)
-  GNU-RADIO

- ADS-B Décoding

- Programming

- Etc.

In the appendix on page 21, the main characteristics of the Raspberry Pi.
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1.2 Required material

There are many kits containing the Raspberry Pl with a case, an mSD card and a power supply from
resellers such as https://www.elektor.fr , https://www.kubii.fr/40-les-cartes-raspberry-pi or amazon

It will be necessary to pay attention to the choice of the power supply: 2 Amperes mini for a
Raspberry Pi 3 and 3 Amperes for the Raspberry Pi 4.

Mouse, USB Keyboard and display with
HDMI input.

If the power supply current is too low, a yellow lightning flash
will appear in the upper right corner of the screen when the
power is turned on. For projects requiring few resources
(PiAware) and a power supply on battery and solar panel, the
Raspberry pi zero W is a good compromise with a consumption
of 160mA. However, the network connection will be done by
WIFI.

—>
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1.3 Preparation of the operating system

With your Computer, download the new Pi Imager operating system management utility for the
Raspberry PI. https://www.raspberrypi.org/downloads/

Downloads

Raspbian is our official operating system for all models of the Raspberry Pi.
Use Raspberry Pi Imager for an easy way to install Raspbian and other operating
systems to an SD card ready to use with your Raspberry Pi:

— Raspberry Pi Imager for Windows

— Raspberry Pi Imager for macOS

— Raspberry Pi Imager for Ubuntu

After downloading and installing, select the Raspbian with Raspberry Pi Desktop OS.

F B
' Raspberry Pi Imager v1.2 |
I Operating System X
Raspbian
A port of Debian with the Raspberry Pi Desktop (Recommended)
Released: 2020-02-13

Cached on your computer

Raspbian (other) )

Other Raspbian based images

LibreELEC
A Kodi Entertainment Center distribution

Ubuntu

Choose from Ubumtu Core and Server images

Misc utility images

FEDDMA rammuans ate

&
&
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®
A
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Insert the micro Sd card into a USB reader on the PC, select the SD card reader here
GENERIC USB Reader, then click on WRITE.

Operating System SD Card

PC
\

The Pi Imager utility will automatically download and copy the selected operating system to the mSd
card. The time of the operation depends on the Internet connection, you have to be patient.

1.4 Power on RPI

Carry out the following wiring, ending with the 5V power supply of the Raspberry.

,,,,,,

gnUn|

BOX ADSL

Alimentation 5V HD

-

By default, the language at startup is English, a configuration window appears in order to configure
the user's country. (for me in French)
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Welcome window after startup

Welcome to Raspberry Pi

Welcome to the Raspberry Pi Desktop!
Before you start using it, there are a few things to set up.

Press 'Next to get started.

IP:192.168.1.55

Cancel

Select your language

Welcome to Raspberry Pi
Set Country

Enter the details of your location. This is used to set the language,
time zone, keyboard and other international settings.

Country: France -
Language: éFrench -
Timezone: Paris -
Use English language Use US keyboard
Press 'Next' when you have made your selection.
Back Next

Change Password
(I have kept the same one for practical
reasons in this document)

Welcome to Raspberry Pi
Change Password

The default 'pi’ user account currently has the password 'raspberry’.
It is strongly recommended that you change this to a different
password that only you know.

Enter new password: raspberry

Confirm new password: raspberry

Hide characters

Press 'Next' to activate your new password.

Next

Enhances the image if there is a black
border around the screen.

Welcome to Raspberry Pi
Set Up Screen

The desktop should fill the entire screen.
Tick the box below if your screen has a black border at the edges.

! This screen shows a black border around the desktop
Press 'Next' to save your setting.

The change will take effect when the Pi is restarted.

Back

Setting up a WIFI connection (optional)

Welcome to Raspberry Pi
Select WiFi Network

Select your WiFi network from the list.

Bbox-CA4B8EGZ 1 [
Livebox-0EQD

orange .
wifijohan & 7

Press 'Next' to connect, or 'Skip’ to continue without connecting.

'Updating Is recommended

Welcome to Raspberry Pi

Update Software
The operating system and applications will now be checked and

updated if necessary. This may involve a large download.

Press 'Next' to check and update software, or 'Skip' to continue
without checking.

e S e Back | L Skip [J Next
1 CA
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Download

Update completed

Update Software

The operating system and applications will now be checked and
updated if necessary. This may involve a large download.

Press 'Nex

Welcome to Raspberry Pi v X

Welcome to Rasphberry Pi v b
Update Software

The operating system and applications will now be checked and
updated if necessary. This may involve a large download.

Downloading updates - please wait... nue Press 'Nex System is up to date nue
without cf without ot
—
A restart is necessary The menu is now in French
Welcome to Raspberry Pi v x W If‘”_ ..‘h = DI
Setup Complete - =
Your Raspberry Pi is now set up and ready to go. @ Pr@grammatmn »
Press 'Restart’ to restart your Pi so the new settings will take effect. A
E=ES |nternet >
b o
m Son et videéo >
% Graphisme >
' >
— Locer Qﬁb Accessoires

1.5 Find the IP address of my Raspberry Pi

In many applications, it is necessary to know the IP address of your Raspberry Pl connected to the
network, for example to connect remotely, to perform maintenance operations.

For the 1st power on, a screen is necessary. But once the Raspberry Pi is configured, there will be
no need for a screen, keyboard or mouse. The management will be done using your usual PC.
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Method 1 :

Move the mouse to
the top right of the
screen on the blue
arrows without
clicking. The IP
address will appear
after 2 seconds.

3
==

12:25

Méthode 2 :

Open the LXTerminal
command prompt
using the desktop
icon

Or the keys
CTRL+AIt+t
simultaneously.

Then type: ifconfig
followed by the enter
key.

The ip address of my
RPIis 192.168.1.55
(Red frame)

pi@raspberrypi

pi@raspberr)fpi: ~

Note :

ethO corresponds to the wired interface by Ethernet cable ;

lo : is the IP address of the local loop always 127.0.0.1 ;

wlanO: is the WIFI interface.
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Method 4 :

With a browser, connect to the
administration menu of your
ADSL box.

Example for a French ADSL Box

<« c @ © & 19216811
Livebox
a admin
e
u ..l.....|

Ou trouver le mot de passe d'administration

de la Livebox ?

Mot de passe oublig

“ersion 2.72.8

Informsticns Légales

I Connexion I

Rechercher un équipement dans le réseau, puis identifier 'adresse IP.

Qe
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. Mes equipements Carrefour e - -
Favoris connectss dinstallation Wi-Fi active Diagnostic
[ ] Paramétrer I'équipement
Type d'éguipement !:| Ordinateur v
nom raspberrypi-1
Livebox Adresse IP f192168155 |
Adresse MAC B&:2T-EB:52:TF:D4
Ethernet Connexion Internet connecté
n,
EthE raspbemypi-1
LN
Eth. 2 johan-PC
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1.6 Take control of the Raspberry Pi remotely with a PC

It is not necessarily necessary to have an additional monitor for the Raspberry PI. Most
of the time, especially for the command lines, | only use the console. For this, there is
only the power supply and the Ethernet cable connected to the Raspberry PI.

1.6.1 SSH and VNC

By default, the connection is disabled. To enable these options, go to the Configuration
menu of the Raspberry PI. Follow steps 1 to 4.

pi@raspbenypi: ~

& © pi

@ Programmation >

Configuration du Raspberry Pi

@ Internet : Systéeme ‘ Display |I Interfaces ’ Performance ‘ Localisation
m Son et vidéo ? Caméra: Activé o Désactivé
? Graphisme ¥ SSH: o Activé Désactivé
@ Acoessoires 1 VNC: o Activé Désactive
@ Help > SPI: 3 e Désactive
" > 12C: Active e Désactive
Préférences > ﬁ Add / Remove Software
= B Serial Port: Active e Désactivé
\(/‘ aun 5.’5,; Appearance Settings
¥ Serial Console:
. %] Clavier et souris
Shutdown 1-Wire: Activé o) Désactivé
Configuration du Raspberry Pi I 4
=) Remote GPIO: Activé e Désactive
'.ﬂ Main Menu Editor :
‘ Recommended Software Annuler Valider

1.6.2 Putty
Download and install putty https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
I Download PuTTY - afree SSHand = X | E— —
@ www.putty.org

iirefox ] Galerie de composant... @ Sites suggérés

A Download PuTTY
=R PuTTY is an SSH and telnet client,
= i = by a group of volunteers.

T | You can download Pu

MSI (‘Windows Installer’)

32-bit: putty-0.73-installer.msi

64-bit: putty-64bit-0.73-installer.msi
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In the Translation menu, check the UTF-8 character set, disable the keypad mode
application, set the keyboard to Linux. This configuration allows to use the keypad.

Ir R |- -
@ PUTTY Configuration m ﬁ PuTTY Configuration uw r
Category: Category:

[ Session | Optiens controling character set translation | - Session | Enabling and disabling advanced terminal features |

| logding Character set translation .

=) Terminal || Disable application cursor keys mode

Remote character set:

ge;rboard UTESR) - Disable application keypad mode
F:atures || Disable xterm-style mouse reparting

- Window such EIIS CPB66 on many systems, can be entered || Disable remote-controlled terminal resizing
- Appearance manuzly) || Disable switching to altemate terminal screen
- Behaviour e ———— o .
W [7] Treat CJK ambiguous characters as wide Category:
- Celection [] Caps Lock acts as Cyrillic switch -
. Colours Options controlling the effects of keys

. Conneci Adjust how PuTTY handles line drawing characters

= nnection .
- Data Handling of line drawing characters: Change the sequences sent by:
P @ Use Unicode line drawing code points The Backspace key

Trc;x:.r () Poor man's line drawing (+. - and [} () Control-H @ Cortrol-? (127}
e n'_ﬁ () Font has XWindows encoding The H d End k
- Rlogin (2) Use font in both ANSI and OEM modes | i Features UrslLssEn i
B~ 55H () Use font in OEM mode only - Window @ Standard
- Seral [”] Copy and paste line drawing characters as lgggk oo - Appearance The Function k
- Behaviour 2o
i Translation VT400
’ About ] [ Help ] [ Cpen ] [ Cancel ]
——————————————

Type the IP address of the RPI in SSH, then Open : steps (1 to 3)

’
ﬁ PuTTY Cenfiguration

2 o)

| Basic options for your PuTTY session |
. _rihodng Specify the destination you want to connect to
[=- Terminal - Port
.. Keyboard ) -
- Bell 2 22
- Features Connection type:
= Window () Raw () Telnet () Rlogin (") Serial
Fppea@nce Load, save or delete a stored session 3
- Behaviour
. Translation Saved Sessions
- Selection rpi
- Colours .
Default Settings -
=~ Connection cne - o
- Data led esp = Save
pluto-sdr sera
-~ Telnet luto-sdr szh
-~ Rlogin _ -
- 55H
- Senal Close window on esit:
() Mways () Mever @ Only on clean exit
s ][ s
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Enter the login and password entered during configuration on page 6.
Login : pi
Password : raspberry
I @ pi@raspberrypi: ~ | =NE= |ﬂh]

#1294 SMF Thu Ja

The command prompt appears as before with LXTerminal

1.6.3 WinSCP

WInSCP is a utility that installs in a PC to access the files of the Raspberry PI
Download and install WinSCP https://winscp.net/eng/download.php

Your download of WinSCP-5.17.5-Setup.exe will start shortly...

Cuverture de WinSCP-5.17.5-5etup.exe I&I

WYous avez choisi d'ouvrir:
5] WinSCP-5.17.5-Setup.exe

qui est un fichier de type : Binary File (10,6 Mo)
a partir de: https://winscp.net

Youlez-vous enregistrer ce fichier 7

Enregistrerlefichier| | Annuler
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Follow steps (1 to 6) to connect to the Raspberry Pi

password: raspberry

i . — Y
& Lagin == Maot de passe - rpi M
ﬁ, Nowvean Site FevrTT ﬁ Recherc.he de I'héte...
& rpi Protocole de fichier Lonnexion & hote..
[SCP v] 1 Authentification...
Utilisatien du nom d'utilisateur "pi".
Mom d'héte . Muméro de port
192,158, 1. 55 P4 2l
MNom d'utilisateur Mot de passe
pi
[ SELVEr. .. IV] [ Annuler l I Avancé... |V] Mot de passe =
4 .........l
7 ’ oK ] [ Annuler ]
Outils i Gestionnaire Connexion |v Fermer
Afficher |a boite de dialogue de connexion au démarrage et a la fermeture de la derniére session
L

To copy the files, simply move them with the mouse between the 2 PC and RPI
explorer windows. (The user directory of the RPI is /home/pi)

g = =
By tuto-rpi - rpi - WinSCP E=EER
Local Marguer Fichiers Commandes Session Options Distant Aide
[H % ﬁ Synchroniser | [l # =] {g} @ File - Réglages de transfert Défaut o EE o
& rpi X |ﬁ} Nouvelles&:sionl
B temp B i EER& = li-E-0-ie- =il ”
25 Envoyer - ¥ =4 Propriétés » » »
EfwsprClubhtuto-rpit, fhome/pi/
Marm : Taille Type Date de modifi | Mom :
P Répertoire parent 09/05/2020 18| |+ .. |
Dossier de fichiers 09,/05/2020 17| 1) Videos
.. images Dossier de fichiers  09/05/2020 15:) | | Templates
W cpy Dossier de fichiers 11/01/2020 19:) | | Public
@radio—rtl—sdr.dncx 7196 KB Document Micros.. 09/05/2020 18:) | ) Pictures Répertoires
. Music
. . | MagPi coté RPI
Répertoires . Downioads
coté PC | Documents
| Desktop
H |
1 i | SN i | 3
0B de7,02 MB dans0 ded 1cachés 0Bde(Bdans0ded 12 cachés
& SCP 0:04:35
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1.6.4 VNC

VNC is a system for visualizing and controlling the desktop environment of a remote computer. It
allows the VNC client software to transmit keyboard and mouse input information to the remote
computer with VNC server software across a computer
network.https://www.realvnc.com/fr/connect/download/viewer/
Download and install VncViewer
Téléchargez VNC Viewer sur I'appareil depuis lequel vous souhaitez exercer le
contrdle a distance.

= € A ¥ € . &

soLaris ux LA

u 9, i0S i @ @
Windows mac0s Linux Raspberry Pi i0s Android Chrome Solaris HP-UX AlX

Télécharger VNC Viewer

When starting VNC Viewer, you have to | e

Fichier | Afficher Aide

Create a. neW ConneCtlon MNouvelle connexion... I Ctrl+N

Quvrir une session...

Renommer F2
Supprimer

Dupliquer Ctrl+D
Propriétés... Alt+Enter

Importer connexions...

Exporter connexions...

| Préférences...
Quitter !
Fill in the IP address of the raspberry. "I - Proprices =Ty

| Général | Options | Expert

VMC Server: 192.168.1.55

MNom: rpil
F:t\quettes =
I Annuler
Right click then, Login. I8 VNC Viewer

Fichier Afficher Aide

=

rpi

= Renommer F2
Supprimer
Dupliquer Ctrl+D
Propriétés... Alt+Enter

RPI part 1-V1.2.docx L0 Page 14/21


https://www.realvnc.com/fr/connect/download/viewer/

FAGOH — KF4GOH

Tutorial

Re-enter the usual login and password.

The icons at the top of the window are used to
configure the VNC viewer and modify the image
quality. No more need for a monitor connected
to the RPI.

m Authentification

=)

Saisissez les identifiants attendus par VNC Server en exécution sur 'ordinateur distant.
MNotez qu'il ne s'agit pas de vos identifiants de compte RealVNC,

VNC Server: 1921681.55::5800

MNom d'utilisateur: pi
Mot de passe: ITTITITT

Mémoriser le mot de passe

Alias: Heroic trapeze mystery. Pyramid single Simon.
Signature : Te-fe-ac-94-84-4b-55-69

) el

>| £33 Configuration du Raspberry Pi

Set Resolution...

1 Configuration du Raspberry P
Systeme Display Interfaces | Performance | Localisation
Resolution: 2
Overscan: Active
Pixel Doubling: Active
Screen Blanking: * Active
Set Resolution v x

Resolution:]DMT mode 82 1920x1080 60Hz 168 «

Annuler

o Désactivé 3

o Désactive
Désactivé
)
Annuler Valider
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In the case of the Raspberry PI 4, the set resolution option is absent. It is then necessary to go to the
Screen Configuration menu and choose its resolution.

“ pi@raspberrypi:~
0 Programmation >

lﬂi}ﬂ?l Internet >

A 4

m Son et vidéo >

@ Graphisme >

0@5 Accessoires > |
@ Help

Preférences
<\Z Run...
. Shutdown...

>
> @ Add / Remove Software
Appearance Settings

Clavier et souris

3 Configuration du Raspberry Pi

| B Main Menu Edi
154 ain Menu Editor

Recommended Software

B Screen Configuration

b4

o

Screen..t Editor ~

File Vue Aide

HDMI-1

Screen..tEditor v ~ X

File Configure Vue Aide

Appliquer Ctri+Retour

Screens

HDMI-1

4

>/ HDMH1 > ® 1920x1080

1680x1050
1280x1024
1440x900
1280x960
1280x800
1152x864
1280x720
1024x768
832x624
800x600
720x576
720x480
640x480
720x400

Frequency >
Orientation >

Don't forget to validate the resolution change
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However, if there is no screen connected to the Raspberry Pl 4 at startup, the following message
may occur with VNC viewer:

’E 192.168.1.145 (raspberrypi) - V.. . = B % | In this case, it is necessary to access the console in
SSh with putty.

Fichier Edition Onglets Aide
pif@raspberrypi: '
pif@raspberrypi:

1-config

Impossible d'afficher le bureau actuellement

Puis taper :

sudo raspi-config

From the Advanced Option menu, select the resolution you want.

Fichier Edition Onglets Aide Fichier Edition Onglets Aide
rry Pi 4 Model B Rev 1.2

Raspberry Pi Software Configuration Tool (raspi-config) |

{ Raspberry Pi Software Configuration Tool (raspi-config)

1 change User Password Change password for the 'pi' user Al Expand Filesystem Ensures that all of the SD card storage is available
2 Network Options Configure network settings A2 Overscan You may need to configure overscan if black bars are
3 Boot Options Configure options for start-up A3 Memory Split Change the amount of memory made available to the GPU
4 Localisation Options Set up language and regional settings to match your A4 Audio Force audio out through HDMI or 3.5mm jack
5 Interfacing Options Configure connections to peripherals ion t a fic en r tion
6 Overclock Configure overclocking for your Pi A6 Screen Blanking Enable/Disable screen blanking
7 s ttin A7 Pixel Doubling Enable/Disable 2x2 pixel mapping
8 Update this tool to the latest version AB GL Driver Enable/Disable experimental desktop GL driver
9 About raspi-config Information about this configuration tool A9 Compositor Enable/Disable xcompmgr composition manager
AA Pi 4 Video Output Video output options for Pi 4
AB Overlay FS Enable/Disable read-only file system
<Select> <Finish> <Select> <Back>

Choose screen resclution
Network Options Configure network sectings

Boot Options Configure options for start-up

Localisation Options Set up language and regional settings to match your

1
2
Default T20x480 2
5 Interfacing Options Configure connections to peripherals
&
7
8
a

DMT Mode 640480 60Hz 4:3

DMT Mode B800x600 60Hz 4:3

DMT Mode 1024x768 60Hz 4:3

DMT Mode 1280x720 60Hz 16:9

DMT Mode 1280x1024 60Hz 5:4
Mode 1600x1200 60Hz 4:3
Mode ¢

overclock Configure overclocking for your Pi
Advanced Options Configure advanced settings

Update Update this tool to the latest wersion
Rbout raspi-config Information about this configuration tool

<5elect>

Would you like to reboot now?

<Non>

The resclution is set to DMT mode 82

Redémarrer la Raspberry.

It's thanks to this utility (VNC viewer) that | work with WSJT-X installed in the RPI from the couch.
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1.7 Conclusion:

It is important to be familiar with the utilities that will allow you to control the Raspberry remotely.
In part 2, we will see how to install and use WSJT-X. In the appendix on page 19 some information
about the command lines.

Client

BOX ADSL

WinSCP

e P o gk

Never turn off the RPI abruptly by coupling the power, always use the graphic menu or command
line.

@ S e
o sudo halt
@ nemer >
m Son et vidéo >
& Graphisme ;
Raﬁ Accessoires >
@@ Radio amateur >

@ Help >
E Preferences >

<¢/ Run... Reboot

Shutdown... Logout

Shutdown options  ~ X

Shutdown
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Appendix 1
Console: command line

The basic commands will be reviewed in part 3:

Try in order (from left to right)

Lists the contents of the folder

Create a trial folder

ls -1

mkdir essai

Change folder (goes to the “essai” folder)

Going up from a folder

cd essai

cd

Creates a text file

Type a random text

nano test

CTRL + O save file
CTRL + X quit nano

Displays the content of the test file

Lists again the contents of the folder

cat test

ls -1

Changes the access rights of the file

Lists again the contents of the folder

chmod 777 test

ls -1

Before chmod
11 mars
After Chmod

—FWHEWHrwWE 1 pi pi 11 mars

30 1&6:058

30 1a:05

Lest

Lest

Delete a file

Lists again the contents of the folder

rm test

ls -1

You can press the up arrow at any time to avoid retyping the command.

The RPI console, as on most Unix systems, offers auto-completion, i.e. with the TAB key you can
complete what you type, this is very useful to navigate through the tree structure or to avoid typos!

RPI part 1-V1.2.docx KA

Page 19/21



FAGOH — KF4GOH

Tutorial

Displays available memory

Displays the available space on the disk in bytes.s

free

df /

Displays connected USB devices

lsusb

Displays the ip address of the Raspberry Pl

ifconfig
ip addr

Link Ethernet
inet adr:19:2.165.1.12

Encan .

Hiladdr bhS:27:ebhiaf:cd: 45

Boast:192.1653.1.255

Ma=sque:255.255.255.

Displays file/folder type

Ping command

Sort essai

ping 192.168.1.1

Super user command, grants administrator
rights.

Command advanced packaging tool, for
software installation.

sudo

apt-get

manual of the different previous commands.

Displays the manual of the package management command, you can at any time display the

man apt-get
man ls

man chmod
etc..
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Appendix 2
Few models of Raspberry PI:

Model GPIO | Ethernet WIFI Bluetooth | USB2 | USB3 | RAM | CPU Clock
Pi-B 26 @) N N 2 N 512MB 700 MHz
Pi-2B 40 0] N N 4 N 1GB 900 MHz
Pi-3B 40 0] 2.4 Ghz @] 4 N 1GB 1.2 Ghz
Pi-4B 40 Gigabits | 2.4+5 Ghz @] 2 2 4GB(max) 1.5 Ghz

Pi-Zero-W 40 N 2.4 GHz O 1 N 512MB 1 Ghz
Raspberry Pl consumption in mA:
Model Main board HDMI & Ethernet | HDMI & wifi | Max current available
on USB ports
Pi-B 500 nc nc 500

Pi-2B 180 290 nc 600 a 1200

Pi-3B+ 390 490 520 1200
Pi-4B 560 680 710 1200

Pi-Zero-W 160 nc 180 Depending on the

power supply
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Tutorial

]

Raspberry Pi for HAM Radio

‘}'w Part 2

P
"fLI—

*
- wh
-
- wh
-

||| |

Prerequisite: HAM Radio tutorial with the Raspberry Pi Part 1

Summary:

Part 2 : Traffic software Installation FLDIGI, WSJT-X etc.

2.1 Introduction
2.2 Backup mSD
2.3 Update repositories

2.4 Transceiver connection
2.4.1 RPI with an ICOM 7300
2.4.2 RPI with an Elecraft KX3

2.5 Connect a USB device to the Raspberry Pl
2.6 Sound card management

2.7 CAT-System interface management

2.8 Fldigi

2.9 Wsjt-x

2.10 JTDX

2.11 JS8CALL

2.12 Gridtracker

2.13 cqrlog

2.14 Qsstv
2.15 Gpredict

Version du 6/03/2021 V1.2

UUTUT
b NN

UUUUUUTUTUTUTUT
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2.1 Introduction.

In this description, I tried to be as clear as possible with as many screenshots as possible. There are
different possibilities to install a software on a Linux environment. For each radio utility installed, |
chose what seems to me the easiest, limiting as much as possible the command lines for beginners.

As far as possible, I will try to keep this description up to date once a year, because the evolution of
the Raspberry and the operating system requires constant modifications.

Installation always takes some time. Before any modifications or additions of programs, remember to
save the mSD card so that you can go back very easily. Also think about the ferrite cores on the
connection cables around the Raspberry Pi.

Having more and more free Open Source Radio utilities is really in the Radio Amateur spirit. | hope
this document will make other OMs want to make detailed explanatory tutorials and not just a briefing
note listing incomplete command lines in GitHub or in a blog.

2.2 Sauvegarde de la carte mSD.

Take advantage of a break or lunch to make a backup of the operating system (This operation can be
done at any time)
- Insert a reader with its blank mSD card into a free USB port on the Raspberry PI.

Carte mSd source

Alimentation 5V
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- Select the SD Card Copy utility
9@ HE

Q Programmation

oe
Calculator
[

5 i Gestionnaire des taches

LXTerminal
>

@1 Ouvrir dans le gestionnaire de fichiers

[ SD Card Copier

Select the source and destination, then start the copy.
SD Card Copier v A X

Copy From Device: 'SL32G (/dev/mmcblk0) ~ Source

Copy To Device:  Generic USB SD Reader (/dev/sda) ~ Destination
| New Partition UUIDs

SD Card Copier

This will erase all content on the device 'Genenc USB SD Reader'. Are you sure?

MNo ‘es
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2.3 Update repositories

The sudo apt update command updates the list of files available in the APT repositories present
in the configuration file /etc/apt/sources.list. Running this command regularly is a good practice, in
order to keep your list of available packages up to date and hope to have the latest software
versions. The same goes for the upgrade command to update obsolete packages.

sudo apt update
sudo apt upgrade

Execute this command in Putty or LXTerminal.

Note: It is possible to copy-paste the sudo apt update command from this tutorial to Putty without
retyping it manually in the console.

- Select the command with the mouse, then right-click Copy or CTRL+C

sudo apt update .. e
S'l.ldO apt upgrad Sélectionner tout Ctri+A
Mettre en évidence
Barré
Exécuter cette commande dans Putty ou LXTerminal. Souligné

Souligné déformé

Remplacer le texte

Signet

7 httn . Compte de mots

ain armhf Packa

- Back to Putty
@ pi@raspberrypi: ~ . l == |&]

F

- All you have to do is press the enter key on the keyboard to execute the command.
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2.4 Transceiver connection

I can't mention all the possibilities of connection with TRX. | will only retain two cables, one with an
ICOM7300 and the other with an Elecraft KX3.

2.4.1 RPI with an ICOM 7300

The TRX has a USB connector allowing its total management with a PC. The connection is made
with a simple USB cable type A-B. This is the easiest configuration. It is possible to insert a USB
Isolator (galvanic isolation) between the TRX and the Raspberry PI.

||||||||||||

BOX ADSL

Alimentation 5V
Cable Ethernet

2.4.2 RPI with an Elecraft KX3

As the Raspberry Pl does not have a sound input, you will need to add an external USB sound card
to connect the audio inputs/outputs of the TRX. It will also be necessary to connect the USB / RS232
cable reserved for the CAT-System.

PC REMOTE

BOX ADSL

Alimentation 5V

Cable Ethernet

| deliberately used a cheap sound card. But there are other more powerful models. It is also possible
to use a USB signalink style box instead of the USB sound card.
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2.5 Connect a USB device to the Raspberry PI

It is interesting to know the exact name of the USB devices you are using in order to configure the
radio software correctly.

- What happens when you connect a USB device to the Raspberry P1?
- Visually nothing at all (Except for USB memory sticks).

- So how do you know if the Raspberry Pl has detected something?

- It's simple, use the 1susb command

lsusb

This command lists all USB devices connected to the Raspberry PI.
Examples (on the Raspberry Pi 3) :

No external devices are connected to the Raspberry.

l=ushb

Bu 001 D =] 01: ID ] 02 L u Fon ) hub
The ICOM 7300 transceiver is connected, we see the PCM2901 sound card internal to the TRX, the
CAT-System CP2102 interface and its HUB. (first 3 lines)

D spbe

The inexpensive sound card CM108 and the CAT-System FT232 interface for the KX3 are
connected.

transceivers (especially SDR) require specific drivers (not discussed here). You should then refer to
the manufacturer's website, or search with the VID (vendor identifier) and PID (product identifier).
Below example with the FT232:

VID PID
0403 6001
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2.6 Sound card management

By default, the sound card control panel is not installed in the Raspberry PI.

Install Pulse Audio Volume Control by following steps 1 to 4.

' @ [pi@raspberrypi:~]

@Programmat\on > Add / Remove Software v oa X

(% Education

& Bureautigue

@ internet
5
L

m Son et vidéo
? Graphisme
ﬁ Jeux
n Autre
® Accessoires

@ Help

| Préférences
’\Z Run...

. Shutdown

>

>

2 Add / Remove Software

Appearance Settings
i#!, Audio Device Settings

Blo
Clavier et souris

' Configuration du Raspberry Pi

=
E#¥| Main Menu Editor
' Recommended Software

Options

pavu

> Accessoires

Outils d'administratior
Communication

‘€ Bureau GNOME

Bureau KDE

= Autres bureaux

|8 Polices

) Jeux

? Graphisme

@ Internet

& Anciennes application
[B3 Localisation
& multimedia

[#] Réseau

B Autres

0 Développement
Edition

{'g?} Outils systeme

Restart the Raspberry PI (2 solutions)

| separately. It also allows you to redirect a playback stream to

- Pulseaudio terminal mixer based in pavucontrol
| pamix-1.6~git20180112.ea4ab3b-3

G PulseAudio controller for the system tray
L D3 av-0 -

PulseAudio Volume Control

Qt port of volume control pavucontrol
= pavucontrol-gt-0.14.1-1

g Language package for pavucontrol-gt
= pavucontrol-gt-110n-0.14.1-1

Multiprotocol file grabber with textual and graphic control
L] pavuk-09.35-6.1

1 PulseAudio Volume Meter
=l pavumeter-0.9.3-4+b2

Taille téléchargée 102,3 ko

Licence unknown

PulseAudio Volume Control (pavucontrol) is a simple GTK+ based
volume control tool (mixer) for the PulseAudio sound server. In
contrast to classic mixer tools this one allows you to control both

. Source raspbian-stable-main
the volume of hardware devices and of each playback stream G

Cancel

L | Son et video

% Graphisme
\au Accessoires

__ Shudown

Shutdown options  +

Graphic or in the console

sudo reboot

‘@ pi@raspberrypi: ~

Reboot

Logout

RPI part 2-V1.2.docx @
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Tutorial

Sound output check via 3.5 jack jack

Do not connect a transceiver or external USB sound card.

Connect an amplified speaker or headphones
to the 3.5 jack output. With the Chromium
browser, open a page on YouTube to play a
video.

w ! ef!lgnh—YmuTube— Ch. !pi@mspben’ypi:m

fagoh - YouTube — Chromium ~ A

| @ fagoh - YouTube x|+

< > C I @ youtubecom/resulis?search_query=f4goh I

Rappel concernant les régles de confidentialité de YouTube, une
filiale de Google

ME LE RAPPELER PLUS TARD LIRE

i | @ SECONNECTER

= VYoulube™ fagoh Q

IE FILTRER

FAGOH rennes

mifbrookstone « 319 vues - il ya 2 ans

Anthony FAGOH présente sa nouvelle réalisation 'la machine & café”.... lors de la
réunion APRS de Rennes 2017... réalisation ...

aK

* B g 0

Haut parleurs
de PC

I ﬂ;ﬂ Son et vidéo

? Graphisme

A

> a Lecteur multimédia VLC

Contréle du volume v oA X

4‘ Lecture | Enregistrement | Périphérigues de sortie t

# Audio interne Mono analogique = 5@

Port : Sortie analogique -

153% (11,00d8)

Muet Base 100% (0dB)
E—
» Advanced
Afficher : = All Output Devices -

Contréle du volume v oA X
1| Lecture | Enregistrement Périphériques de sortie | »
fi! Sons systéme x
100% (0,00dB)
| T
Muet 100% (0dB)
@ chromium: Playback « |3
153% (11,00dB)
| |
Muet 100% (0dB)
=
Afficher . Applications -

(A DR
RPI part 2-V1.2.docx
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However, if there was no sound, a manual configuration must be done in order to correctly switch the
sound output. Use LXTerminal or Putty and type the following command:

sudo amixer cset numid=3 1

The last digit "1" (in red) corresponds to the jack 3.5 output, if you put in the place of the number "2",
it corresponds to the HDMI output.

Now connect a transceiver or a USB sound card to identify its reference with PulseAudio. Locating
the sound card is now easier with the USB device.

Inexpensive sound card CM108

Port: Sortie analogigue

Afficher :  All Output Devices

L

A

o

IC7300 internal PCM2901 sound card

Port: Sortie analogique

Afficher :  All Output Devices

v oA X

4 Périphériques de sortie Périphériques d'entrée » 4| Lecture Enregistrement Peripheriques de sortie | *
@ CM108 Audio Controller Stéréo analogi.. ER ) # Audio inteme Mono analogigue (]
Port: Haut-parleurs - Port : | Sortie analogique -

— 46% (-20,07dB) — 40% (-24,00dB)
» Advanced » Advanced
# Audio interne Mono analogique & © # PCM2901 Audio Codec Stéréo analogig.. &S

2.7 CAT-System interface management

The control of a transceiver is mostly done via a serial link. The time of DB9 sockets being
over, USB / RS232 adapters are now used. In the Windows operating system, access to the
communication port is made by knowing the COM port number. On Linux, the following

command line must be used:

ls /dev/tty*

This command lists all tty devices and is also used for serial link.

The origin of the name tty comes from the English teletypewriter.

RPI part 2-V1.2.docx KA
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Here is the list when no USB serial communication device is connected.

We mark /dev/ttyAMAO (the serial link of the Raspberry Pl is located on the GPIO pins of the 40-pin
connector)

vprintk

If the USB / RS232 cable reserved for the CAT-System is connected, a new line appears.
It is this name /dev/ttyUSBO that you will have to use when configuring the software.

vprintk

CEN

vISBO

Always check the name of the device used to configure the CAT-System. Sometimes, depending on
the driver, the name may be /dev/ttyACMO.

The explanations of the basic concepts are now complete. Let's move on to the installation and
configuration of radio software.
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2.8 Fldigi

Start by installing flrig. Go to the Preferences Menu, Add / Remove Software

Add / Remove Software

Options

& flrig 1 o ham radio transceiver control program

; . 5 flrig-1.3.42-1

@ ACC_ESSCI]IFES o v fldigi suite XmlIRpc library

3 outils d' administratior 5 libflxmirpc1-0.1.4-5

Communication s, fldigi suite XmIRpc library - Development files

€ Bureau GNOME v

Bureau KDE

@ Multimedia

2] Réseau

B Autres This package contains libflxmirpc — an customized Taille telechargee 551 ko

@ Développement implementation of the XmlIRpc protocol — used by fldigi, flrig, finet, Licence smknown
Edition ﬂm_sg, flarg, flamp, fllog; a suite of programs written for amateur Source&bian-stablemain

) ‘ radio emergency communications.
{6k Outils systeme . Cancel Apply (o]¢

Authentification

Une authentification est nécessaire pour installer un logiciel

Identité : pi -

Mot de passe : [ =+ssses=s | 4

Annuler Valider

When testing the RPI4 flrig can be found in the Internet menu. The amateur radio menu will appear
after fldigi installation.

|'| @ E Epl@raspberrypl Fﬂrig IC-7300

? Graphisme
@ Accessoires > e Navigateur Web Chromium
@8) Radio amateur > flrig IC-7300 v oA X

File Config Memory Help | |

O | 3573.000 [ 14109.000 |

Préférences > AP A I UG Llul&lﬁm
(1)3600 [w|usB-D i
ﬁ‘ Run...

. Shutdown...

P. 40 80 120 160
Vol || o [0}
[CweD) o7 1
saL o
NR || 4 - 11
[Erock] 0

[cieeT )| 0

=)=

@MW&I&IM;
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Configuration test with the 1C-7300

Configuration v o~ X
R Xevr| Trace | TCPIP| PTT| Aux| Poll| Send | Cmds| Restore |
| 14100.000 ‘ Rig:|1C-7300 w| Retries[]4] 2 [pw
[ vfoa [~ vfoB |[ﬁ<->B|[75P| Ser Port |/dev/ttyUsB0 w [Retry intvi []4] 50 [b|W
: [1)3600 _[wjuSB-D ® Baud: 4800 - CmdsM[4] 5 [p]w
° Polling ; .
[[vol || 0 [0-Trace B | 2-StopBits Poll intvi (| 4] 200 [}» ‘
87 = Restore 1 [_I Echo Byte intvi[#[4] o [}|W
SQL| 0 |[jf———rm
[CNR || 4 | 1 @PTT via CAT [_IRTS/CTS 0x94 |CIV adr
[ Lock] 1 | [} (PTT via RTS [¥IRTS +12 v
CIrPBTJ| 0 | 1 PTTvia DTR ¥IDTR +12v |¥/USB audio
[~ Nch |[1500| 1
CPwr || 15 | 1
[#/[20dB][CPRE_|[NB__|[ AN | [ Tuner ] [ PTT |

Continue by installing fldigi: Preferences Menu, Add / Remove Software

Add / Remove Software

Options
& fldigi /= digital modem program for hamradio operators with UKHAS mods =
@ - l_J dl-fldigi-3.2-2+buster
Accessoires -
<= debug symbols for dI-fldigi
Outils d'administratior dl-fldigi-dbagsvm-3 2-2+h

Communication =T digital modem program for hamradio operators
€ Bureau GNOME [

[d Bureau KDE ham radio transceiver control program

= Autres bureaux flrig-1.3.42-1
@) polices /= amateur radio file encapsulation/compression utility
- l_J flwrap-1.3.5-1
A Jeux fidigi suite XmIRpc lib
. igi suite XmIRpc library
? Graphisme @ libflxmlrpc1-0.1.4-5
@ Intemet fldigi suite XmIRpc library - Development files
[ Anciennes application libflxmlrpc-dev-0.1.4-5
m Localisation /= HAM Dx Cluster for Linux users
m Multimédia l_J pydxcluster-2.21-2+b5
[#] Réseau (= = console based ham radio contest logger -
B Autres Fldigi is a modem program which supports most of the digital g| Taille téléchargée 2.2 Mo
@ Développement modes used by_ham_radio operators today. You can als_o use the Licence unknown
Edition program for calibrating your sound card to WWV or domg a Source raspbian-stable-main
) ) frequency measurement test. The program also comes with a CW
@ Outils systeme . |decoder. Fldigi is written with the help of the Fast Light Toolkit X~ _| =~ Cancel Apply OK
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Run Fldigi H at the same time as flrig from the Amateur Radio menu Radio amateur
Enable flrig and the audio port in connection with the audio card on the USB port
Configuration Flo g w x
Opérateur‘ L.II| Chute d'eau| Modemsl[}| Audio‘ Divers‘ Web‘Lancement automatiqueH
RigCAT | Hamlib | XML-RPC| PTT matériel | GPIO|
flrig is the preferred method of tranceiver control
Enable flrig xcvr control with fldigi as client
Conf guraton Flc g ~ x
Opérateur UI‘ Chute d'eau‘ Mr.}dems‘ Rig‘ ID| Diver5| Web |Lancement autﬂmatiqueH‘
Périphériques Settings| Right channel| Wav| Alerts
05! Périphérigue v
apture: [ USB Audio CODEC: - (hw:1,0) |% ]
Sortie:| USB Audio CODEC: - (hw:1.0) 4]
[_IPulseAudio Server string
I_1E/s fichier seulement
I¥| Device supperts full duplex
[ Restaure défauts ] I Sauvegarder ' Fermer =
Check the reception e.g. in PSK31 over 20 meters.
fidigi ver4.1.0 7300 - f4goh v oA X flrig IC-7300 v o~ X
[fichier Mode Op Configuration Wue Journal Aide I Spot [rRxID [rTxID IFTUNEI ][E"e config Memory Help ] ]
14070 OOO .Fri[14072022 IOn[ ]Oﬁ[oi’mln 599 out 599 Cnthntryk l 14070.000 " 14100.@00 I
] - v Lt |5|3| |S|E| |5|9 |+2|EI |+4\U TEE\'[’_"{"A ][rﬁOB ][A<—>B][r5p|it]
(XN I o O —— | Rl
E CQ CQ de EASEE EASEE R
“lpse K [ Vol 0 |Bf
[ MED| 87 1
[é sQL o [uf
= 4 L
0 1
7 0 1
cQ [CNch 1500 1}
3.0 %, Effacer ~| [CPwr | o |1}
[ Skl [Megih [ Brag | | TR [ | AWl | XM I T | [Camp1)[CN8 | (CAN | [ Tuner] [CPiT |

1000

wWF 4] o [p]4] eo [¥] xa |4 W] P | norm |4

1500

2022

(312 QSY Store | Lk Rv

2000 2500

|BPSK31 | 5/N 27 dB [IMD-17 dB

I

[ ERD O

[msaL
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flmsg is also available and easy to install

Add / Remove Software v A X

Options

& fimsg amateur radio forms management editor

-

@ Accessoires
Outils d'administratior

s
@ fldigi surte XmIRpc library
libflxmlrpc1-0.1.4-5

Communication @ fldigi suite XmIRpc library - Development files

€ Bureau GNOME libflxmirpc-dev-0.1.4-5

@ Bureau KDE

Authentification v *
= | Autres bureaux
|&b| Polices Une authentification est nécessaire pour installer un logiciel
dmf Jeux — ; ‘ _
) . = ackages - please wait...

% Graphisme Identite : pi J packages-p

tente d'authentification
@ rtemet e —
& Anciennes application ————
[B3 Localisation Cancel
m Multimédia Annuler Valider
[#] Réseau
& Autres Flmsg is a simple forms management editor for the amateur radio | Tallle télechargee 558,1 ko
0 Développement supported standard message formats, including ICS, HICS, MARS, Licence unknown
Edition IARU, Radiogram NTS, Red Cross, and plaintext. It's data files are Source raspbian-stable-main

) X pure ASCII text that can be sent from point to point using the
{g Outils systeme . |internet, amateur radio, or other electronic link. Cancel Apply

2.9 Wsjt-x

With the Chromium browser, go to the main page of wsjt-x
https://physics.princeton.edu/pulsar/K1JT/wsjtx.html, then download wsjtx_2.1.2_armhf.deb

" - Bl BElpieraspberypi ~ @ WSJT Home Page — ...

| ® WsJTHome Page x|+
¢« >c s

physics.princeton.edu/pulsar/k1jt/wsjtx.html

UG IO Ty DT e e e i

Installation packages for WSJT-X 2.1.2

Windows:

« Version 2.1.2: wsjix-2.1.2-win32.exe. (32-bit Vista, Win 7, Win 8, and Win 10).
= Version 2.1.2: wsjtx-2.1.2-win64.exe. (64-bit Vista, Win 7, Win 8, and Win 10).

Linux:
Installation instructions for Linux can be found here in the User Guide. Download the pac
package maintainers create the packages.)

« Version 2.1.2

o Debian, Ubuntu 18.04 LTS, ... (32-bit): wsjx_2.1.2_i386.deb
Debian, Ubuntu 18.04 LTS, ... (64-bit): wsjix_2.1.2 amd&4d.deb
Fedora 29, RedHat, ... (32-hit): wsj-2.1.2.i686.rpm

Fedora 29, RedHat, ... (64-hit): Wsjtx-2.1.2.x86 64.rpm
Raspbian Stretch, ARMYG, .

o o o o

D wsjtx 2.1.2_a..deb A
= 1,6/103 Mo, 2 minre...

Please note that the version of wsjt-x is constantly evolving.
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Ce type de fichier risque d'endommager votre ordinateur. )
Voulez-vous vraiment enregistrer wsjtx_2.1.2_a...deb ?

Using LXTerminal or putty, type the following commands in order

cd Downloads

1s 1s Lima Sierra letters

The file is present

sudo dpkg -i wsjtx 2.1.2 armhf.deb wsjt-x software installation

Libraries are missing, this command allows
you to find and install the missing files.
continue ? [0/n] O

sudo apt-get install -£f

For the latest version of wsjt-x, if the error "locale :: facet :: _ S_create_c_locale name not valid"
Go to the raspberry configuration from the command line (tutorial 4, page 5). Go to localization
option, then change locale add in addition to your language the line en_US.UTF8. Use the usual
language by default.

wsjtx appears in the main menu

] @ Pi@rGSPberrypi:~ @[WSJT Home Page — ...

@ Programmation > ﬁ
am ‘
'\ig}' Internet >

m Son et vidéo > HP'

% Graphisme >

Qal Accessoires >

I 7' Radio amateur

@ Help " ﬂ Fldigi

[o——

= | Préférences —
e T

¥ Run.. ‘ Message Aggregator ol

Note: If you download the file with a remote computer, it is possible to copy the file to the Raspberry
Pl with WinSCP. (See part 1)
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You can recognize the CAT-System command on /dev/ttyUSBO, and the internal sound card of the
IC7300 from Texas Instruments.

Settings v oA X
General |[Radio | Audio | Tx Macros | Reporting | Frequencies | Colors | Advanced |
Rig: ' lcom IC-7300 «| Poll Interval: '1s £
CAT Control PTT Method
Serial Pl)ftl /dev/ttyUSBO - VOX DTR
Serial Port Parameters e CAT RIS
Baud Rate: 4800 . Port: |/dev/ttyAMAC
Settings v A X

..... -,

[ General | Radio | Audio | T Macros | Reporting | Frequencies | Colors | Advanced |

Soundcard
Input:  alsa_input.usb-Burr-Brown_from_TI_USB_Audio_CODEC-00.analog-stereo « [Mono -
Output: 'alsa_output.usb-Burr-Brown_from_TI_USB_Audio_CODEC-00.analog-stereo « [Mono

Settings v A X

| General | Radio | Audio | Tx Macros |Reporting] Frequencies | Colors | Advanced |

Logging
Prompt me to log QSO Op Call

Log automatically (contesting only)
Conyert mode to RTTY

dB reports to comments

Clear DX call and grid after logging

Network Services
« Enable PSK Reporter Spotting

UDP Server
UDP Server; 127001 « Accept UDP requests
UDP Server port number; ‘2237 = | Notify on accepted UDP request
¥ Accepted UDP request restores window
Secondary UDP Server (deprecated)

« Enable logged contact ADIF broadcast
Server name or IP address: 127.0.0.1

Server port number: 2333 <

Check the reception e.g. in FT8 over 20 meters.

WSJTX v2.1.2 by K1JT v A X
File Configurations View Mode Decode Save Tools Help

Band Activity Bx Frequency
071430 -1 0.1 1452 ~ CQ HAlZwW JN86 . - - _ .
871430 -13 0.2 1608 ~ IZ4EFP SP7DE J092 g;iggg _g g i i:gg - i:gﬂgg gggg Rg?z
871430 -8 -0.7 1659 ~ EV580ZM <RA4HG> 73 1971306 -8 ©.1 1492 - TWIAAD IZSBSA 15
071430 -1 0.2 1865 ~ CN8QR SPOFV0 -18 1871330 -10 ©.1 1492 ~ IW3AAD IZ5BSA RR7T3
071445 -5 0.1 1492 -~ ISOKNG IZ5BSA R-04

071430 -16 ©.3 1087 ~ ON3YE UAGHGM R-11

[ I CcQonly | LogQSO Stop - Erase Decode Enable Tx Halt Tx Tune v Menus
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2.10 JTDX

With the Chromium browser, go to the main page of jtdx https://www.jtdx.tech/en/, then download

jtdx-2.1.0-rc150_u_armhf.deb

ﬁ ':i_é; [pi@raspberrypi: ~] GJTDX - Home — Chro...

& JTDX - Home x| +

& CI & jtdxtech/en I

JTDX - Home — Chrg

JTDX

Videos/Guides FAQ - Main Topics Contacts About

Multimode Software

) jtdx-2.1.0-rcl....deb
“ 6,4/14,0 Mo, 20 sres...

JTDX Downloads

+ ALLCALLT_20200429.zip
(recent update for rc148
and rcl149)

Release Candidates FT8 FT4
JTE5A JT9 T10 WSPR-2

« JTDX v2.1.0-rc150 64-bit
(MS Windows x64)
SHA 256

+ JTDX v2.1.0-rc150
(Raspberry Pi3)
SHA 256

» JTDX v2.1.0-rc150
(Ubuntu 20.04 64bit)
SHA 256

« JTDX v2.1.0-rc150
(Ubuntu 18.04 64bit)
SHA 256

- JTDX v2.1.0-rc150
(Ubuntu 16.04 64bit)
SHA 256

Using LXTerminal or putty, type the following commands in order

cd Downloads

1s 1s for Lima Sierra letters

The file is present

sudo dpkg -i jtdx-2.1.0-rcl50_u armhf.deb Jtdx installation

sudo apt-get install -f

Libraries are missing, this command allows
you to search and install the missing files.

continue ? [0/n]

O

It is possible to run JTDX manually with
LXTterminal and typing jtdx.

pi@raspberrypi: ~

Fichier Edition Onglets Aide

RPI part 2-V1.2.docx @
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2.11 JS8CALL

With the Chromium browser, go to js8call's main page, http://files.js8call.com/latest.html, then
download js8call_2.1.1_armhf.deb

8 f::l pi@raspberrypi: ~ ?ﬂIes.stcalI.comIlate...

@ filess8call.com/latest x | +

&« C @ Nonsécurizsé | files.jsBcall.com

Latest JS8Call Download Links:

Before downloading, make sure to read the latest release announcements here: https:/groups.io,

If you run into problems, check the Known Issues list here first: https:/bitbucket.org/widefido/j

The latest version of JS8Call is 2.1 (changelog):

Documentation:

JSBCall Guide: https://docs.google.com/document/d/15954wgMUVdMA7qBgaSWmU-iDI4C9

RaspberryPi:

http://files.jsBeall.com/2.1.1/jsfcall 2.1.1 armhf.deb

jsBcall_2.1.1_...deb A

6,7/10,5 Mo, 5 srest..

A l'aide de LXTerminal ou de putty, taper les commandes suivantes dans l'ordre

cd Downloads

1ls 1s Lima Sierra letters i@raspberrypi:

The file is present

sudo dpkg -i js8call 2.1.1 armhf.deb Jtdx installation

If libraries are missing, this command
allows to search and install the missing
files (If wsjt-x and jtdx were installed before
js8call, this command is not required)
continue ? [0/n] o)

sudo apt-get install -f
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2.12 GridTracker (Real-time tracking of Locators during a QSO)

With the Chromium browser, go to the following page: https://tagloomis.com/downloads/, then

download GridTracker-Linux-Arm-1.20.0510.tar.gz

% 'i:;' [p[@raspberryp|:~] ';O‘DownloadsleTL...

@ Downloads | NGTTL x| +

& & & tagloomis.com

NOTTL

Home of GridTracker

Home  CridTracker Downloads SDR# Plugins Donations

Downloads
Linux ARM 32 / Raspberry Pi- Odroid

GridTracker-Linux-Arm-1.20.0510.tar.gz

Using LXTerminal or putty, type the following commands in order

cd Downloads

Nonsense and Stuff!

1s 1s for Lima Sierra letters

The file is present
tar -zxvf GridTracker-Linux-Arm- Decompresses the archive (can be done
1.20.0510.tar.gz graphically with the file manager)
sudo apt-get install libgconf-2-4 Adds a missing library
Souhaitez-vous continuer ? [0/n] @)
cd GridTracker Go to the Gridtracker directory
./GridTracker Executes the Gridtracker program.
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For this program, there is no special installation process, you need to use the file manager (1),
browse to download (2), then run Gridtracker(3 and 4).

| advise you to move the directory in order not to delete it accidentally. To create an icon on the
desktop, follow the instructions in the README.txt file

ﬁ l_/\ S pi@raspberrypi: ~/Do... GridTracker :WSJT—X— Wide Graph :WSJT—X
_ 1
 Fichier Edition Voir Sort Allera Outils
| —
I ST # /home/pi/Downloads/GridTracker 3
{| %] Dossier personnel ‘ =

{2 Racine du systéme de fichiers

b ocales  package.nw swiftshader GridTracker

v oA X

@ Lefichier texte « GridTracker » semble étre un script exécutable.
Que vulez-vous en faire ? 200_per
; ; nt.pak
Executer Lancer dans un terminal Quvrir Annuler
Uesktop i =
= | Documents README.txt resources.p snapshot b
ak ob.bin
~ | & Downloads 2

GridTracker works with WSJ‘T-X

ECODE
orter Band Activity

Callin

cais(50) Qso (1)
pxces(20) QsL(0)
Decodes (5789) Last(12)

Logged to GridTracker backup

LT i B Legend
e ¢ +- MOl €0 |
4 L Lo
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2.13 Cqrlog

Manages the traffic log in connection with wsjt-x and automatically sends logs to EQSL, LOTW,
HRDIlog.net, etc., provided that the server in WSTJ-X is active (see page 15 Reporting menu)

Preferences menu, Add / Remove Software.

Add / Remove Software

Options File View Window Statistics Onlinelo
Open or create new log
@& cqrlo ==\ /dvanced logging program for hamradio operators
— I = tJL S } & New QSO Ctrl+F2
> Accessoires [ Show QSO list Ctri+0 =
@I OUHVIS d admlmétra?lor Remote mode for fldigi
E Anciennes application ~ Remote mode for wsjt Ctrl+J
m Localisation
m Mulimédia Show/edit long note Ctr+N
8] Réseau Send spot (~ or CTRL+W) Ctrl+W i
B Autres S . . Add to band map (+,Ctr+A
@ Developpement CQRLOG is an advanced ham radio logger based on MySQL Taille télechargee 10,4 Mo P )
it PP embedded database. Provides radio control based on hamlib I Licence unknown CW Messages
JaY Edition ibrari i . i
i ) libraries (currenﬂy support of 140+ radio types and models), DX Source rasphian-stable-main Reload CW interface
{a Outils systéme cluster connection, HamQTH/QRZ callbook (XML access), a 1€
\E] science - grayliner, internal QSL manager database support and a most o/ Cancel Apply OK Comment to callsigns
Refresh TRX/ROT control
As soon as you launch cqrlog, don't forget to create the database. Watch the
. . . Tune Ctri+T
KOPIR cqrlog videos to activate the "remote” mode wsijt-x.
&” Preferences Ctrl+P
& Close g

Dl U ALLIVILY A Freyuenivy

123715 -1@ 1.0 1698 ~ CQ RSFI LO87 *||123615 Tx 1290 ~ TF3PPN F4GOH JNB7
123715 -14 ©.0 1752 ~ KBFF UAGLVO PNS3
123715 11 0.2 2145 ~ JSBTKY DJGGI 1043 123617 Tx 1290 ~ TF3PPN F4GOH R-19
123715 -8 0.1 2403 ~ UNBLYA OH3QL KP2@ 123627 Tx 1291 ~ TF3PPN F4GOH R-19
123715 -20 ©.4 1103 ~ <OL901AH> JH20F] 123645 Tx 1291 ~ TF3PPN FAGOH R-19
123715 -7 0.1 1220 ~ CQ SSOXX JIN65
123715 -9 0.8 1345 ~ CQ R10AY LP04 I 123646 Tx 1291 ~ TF3PPN F4GOH 73
123715 -9 0.0 2128 ~ CQ IUSGUC IM89 123780 -9 0.1 1291 ~ CQ TF3PPN HP94 -
123715 -9 0.1 2198 ~ UBBLOT BC2WFH RR73 v | .
CQonly | Log QSO Stop - Erase Decode Enable Tx Halt Tx Tune v Menus
Save the gso with wsjt-x. Cgrlog will be updated automatically.
File View Filter QSL Sort Statistics Callbook Data Onlinelog Help
=il il ik (0 D e B e (D0 BB @ial 52050 @ H (2 =
QS0inlog: 1 DXCC:1 DXCCCFM: O
gsodate time_on callsign freq mode rst_s

420200519 | 1236 (TPPPN. | 7020 FB 19 |
2.14 Installation de Qsstv

Preferences menu, Add / Remove Software

Add / Remove Software voa X
Options
‘ X gsstv | =T Qt-based slow-scan TV and fax
= g
> Accessoires
E outils d'administratior
2] Réseau
& Autres Qsstv is a program for receiving slow-scan television and fax. Taille téléchargée 6931 ko
@ Développement These are modes used by hamradio operators. Qsstv uses a Licence unknown
Edition soundcard to send and receive images. Source raspbian-stable-main
{ﬁ Outils systéme Cancel Apply

CA
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To control the transceiver with gsstv, use flig, as shown in the screenshot below

Configuration RS flrig 1IC-7300 v x
Operator ‘ Directories | Gui | Sound | CAT | CW ‘ Repeater | FTP | Waterfall | Hybrid | Motifications | DRM Pre4 %l_l
Special Serial Port 14@74-@@0 14100-000
Enable PTT serial Interface PTT Serial Port| /dev/ttyS0 v +RTS +DTR -RTS -OTR 7 %6 59 a0 a0 +EU|[r\ran "r\ran " A<->B"r5p|it|
_'amlihcomml T I T |I 1 1 1 1 L I} 3600 USB_D
| Enable Hamlib Cat Interface o ST “@[ B[ ]8
Radio Model 4 FLRig, FLRig - Parity None  + Databits| 8 ~ "ol || 0 (I}
CIV Address Baudrate 4800 .  StopBits|1 [CMED] 87 N —
I = — SQL| o &
erial Port/Host| localhost:12345 I Handshake None - CNR | 4 1}
PTT Control via: (@ CAT (Voice port) CAT (Data port) RTS OTR [CiLock]| o i 1°
Restart CAT Interface [cireBT|| 0 Ll
[ Nch 1500 1
XMLRPC Interface | o ‘.l.:
Enable XMLRPC Interface Port| 7362 @ [CAT |[Ampy [NE | ([CAN | [Tuner] [P )
TX on Delay| 0,0 : in seconds
Cancel 0K
2.15 Gpredict
Satellite passage prediction software.
Preferences menu, Add / Remove Software
Add / Remove Software v oA X
Options
€ gpredict

@ Accessoires
Outils d'administratior
Communication

—
s
/=, GNU R create tidy data frames of marginal effects for 'ggplot’
l_J r-cran-ggeffects-0.8.0-1

8 Mulimédia

|#] Réseau

B Autres Gpredict is a real time satellite tracking and orbit prediction g| Taille téléchargée 4,0 Mo

0 Développement program for the Linux desktop. It uses the SGP4/SDP4 I Licence unknown

Edition propagation algorithms together with NORAD two-line element Source raspbian-stable-main
ol ‘ sets (TLE).

@ Outils systeme . Some core features of Gpredict include: . Cancel Apply 0] 4

Start by updating the TLEs (Two-Line Elements: "Two-Line Orbital Parameters"), then change the
position of the station on the GROUND (preferences menu).
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Fichier Edition Aide

2020/C I Update TLE data from network I

Update TLE data from local files
Update transponder data

Preférences

7%

Genéral

Modules

Interfaces

Prédiction

GPREDICT Preférences : Généra

Format Nombres | Stations au solf Mise a jour TLE | Archives de messages

f4goh France, TELOCHE

Editer les données de |a station au so v oA X
Nom

Description | QTH

Position France, TELOCHE Sélectionner

Latitude (*) | 47,8958 - + Nod ~

Longitude (*) | 02917 - + Est -

Locator JNO7DV

Altitude 5 - + mASL

St. Météo Sélectionner
Clear Cancel

Add new Suppression

The installation result:

Don't forget to make a mSD
card backup.
(See page 2)

@ Help

Preferences

- Shutdown...

S ',N | Flarg

Fidig
e

=== fimsg
' Firg
Gpredict

js8call

el

Jtdx

@ essage Aggregator

% assTv
‘ wsjtx

Next part: Using an rtl sdr receiver key.
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Raspberry Pi for HAM Radio E
Part 3 —
Prerequisite: HAM Radio tutorial with the Raspberry Pi Part 1 and 2.
Summary:
Part 3: Using RTL-SDR Key
3.1 Introduction P.2
3.2 GORX P.3
3.3 RTL-SDR Drivers P.4
3.4 Listen VHF with GQRX P.9
3.5 Listen HF with GQRX P.11
3.6 FT8 decoding with GQRX P.12
3.7 First step with GNU Radio P.13
3.8 Using ready pisdr iso image P.14
Version du 16/02/2021 V1.3
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3.1 Introduction.
In this last tutorial about Raspbian in graphical mode, | explain the installation procedure of common

software using the RTL-SDR receiver key. For several years, this famous key has not stopped
evolving. The latest version is the RTL-SDR V3.

RTL-SDR.COM

fo— QUICKSTART SETUP GUNDE: RTL-SDR.COM/BSE
: DVB-T+DAB-+FM+SDR
RTL2832U R820T2 TCXO+BIAS T+HF
V3 KX
24 - 1766 MHz Analog baseband
ANT RE20T2 RTL2832U — - 3R
Q

. 0 - 24 MHz direct sampling
Bias T

https://gitlab.com/librespacefoundation/sdrmakerspace/sdreval/-/raw/master/Report/pdf/Evaluation_of SDR_Boards-1.0.pdf

The internal structure shows the 2 main integrated circuits as well as two "switches" to switch
between HF and VHF/UHF band. In addition, the key now has a Bias T avoiding the need to use an
external power supply for a preamplifier.

Do not hesitate to consult the official website of the key and browse the different menus.
https://www.rtl-sdr.com/rtl-sdr-blog-v-3-dongles-user-guide/

RTL-SDR (RTL2832U) and software defined radio news and projects. Also featuring Airspy, HackRF, FCD, SDRplay and more.

I T ey T R EI Y o | v (D
QUICK START GUIDE

DIRECT SAMPLING MOD RADIO ASTRONOMY
]
u

ROUNDUP OF SOFTWARE DEFINED | OTHER
RADIOS

KERBEROSSDR

Despite this, | never found this site very clear. Some explanations are well done and others are really
sloppy. There are a lot of videos with demonstrations of operation, showing the decoding of this or
that signal. At that time, we ask ourselves the following question:

"How do you install these programs in the computer or the Raspberry Pi? Then starts a real police
investigation in order to cross various sources of information to succeed in installing the programs.
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It's a real shame that this environment is exclusively the business of IT specialists, because it
deserves to be more democratized. | have often tested installation procedures from websites or even
very recent books with often very mixed success. | imagine that an OM alone in its shack may have
difficulty to succeed. Hence the interest of radio clubs where someone who has already done the
installation can provide help. Without the information remaining "word of mouth”, consider making a
complete PDF installation sheet by publishing it on the site of the club concerned.

3.2 GQRX

Garx is an open source SDR receiver software using GNU radio and the Qt graphical toolkit. There
are two possible command line installations with either LXTerminal or Putty:

sudo apt update
sudo apt upgrade
sudo apt install gqrx-sdr

Or in the Preferences menu, Add / Remove Software.
Search on the keyword "gqrx" (1), select the package to be installed (2), then ok (3), enter again the
password created during installation (4 and 5) (See part 1).

Add / Remove Software v oA X I

Options

@ ggrx 1  4mmy Software defined radio receiver

o | S0

r\\_s: Aecessoires digital radio transmission decoder

&1 outils d'administratior — | multimon-ng-1.1.7+dfsg-1

Communication Authentification v x
€ Bureau GNOME : :

5 KOE Installing packages - please wait... Une authentification est nécessaire pour installer un logiciel

ureau
En attente d'authentification - |
= Autres bureaux o
- e : -

@) polices Identité : |pi

Jeux Cancel Mot de passe

% Graphisme 4

@, Internet

& Anciennes application Annuler Valider
[[m Localisation 5

@ Multimédia

|1 Réssau
& Autres Ggrx supports many of the SDR hardware available, including Taille téléchargée 5704 ko

@ Développement Funcube Dongles, rtl-sdr, HackRF and USRP devices. Licence unknown 3

‘0 Includes AM, SSB, FM-N and FM-W (mono and stereo) Fmrrom P !

Edition . _ Source raspbiagzsiablecmain

. _ ) demodulators, and Special FM mode for NOAA APT. Displays FFT

'{? Outils systeme .| [plot and spectrum waterfall. ~  Cancel Apply

In both cases, you will have to wait at least 20 minutes, because there are more than 500MB of files
to download and install.
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3.3 RTL-SDR Drivers

Remove the rtl-sdr drivers that were set by default with ggrx-sdr and install the latest version of the
software manually from the command line with LXTerminal or Putty.

sudo apt-get remove rtl-sdr

Retrieve the official files.

git clone https://github.com/osmocom/rtl-sdr.git

Install the libraries.

sudo apt install build-essential cmake usbutils libusb-1.0-0-dev
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Type these commands in the order :

cd rtl-sdr
mkdir build
cd build

cmake -DINSTALL UDEV_RULES=ON -DDETACH KERNEL DRIVER=ON .. /
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sudo make install

g C shared library

sudo ldconfig

1 fm"™ to "W
rtl eeprom”™ to ""
rtl adshk"™ to W@

Terf o TR

sudo nano /etc/modprobe.d/rtlsdr-blacklist.conf

ano Jfetc/modprobe.d/rtlasdr-blacklist.cont

blacklist dvb usb rtl28xxu
blacklist rtl2832
blacklist rtl2830
blacklist dvb usb rtl2832u
blacklist dvb usb v2
blacklist dvb core

Copy and paste the above list into the nano editor
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Reminder right click to paste the text in the nano editor

-
B pi@raspberrypi: ~/rtl-sdr/build |ﬂ‘éj

GNU nano 3.2 fetc/modprobe.d/rtlsedr-blacklist.conf Modifie

Save the file using the Ctrl + o keys, then Exit the editor using Ctrl + Xx.

the enter key to validate the recording.

Verr. maj

Verr. maj

Maj

Maj

Restart the Raspberry Pl

sudo reboot

Verification: Plug the rtl-sdr key into a USB port on the Raspberry Pi.
With LXTerminal or Putty, type the following command line:

lsusb

Locate the rtl-sdr key: RTL238 DVB-T

Case of the Raspb

b

erry Pi 3:
= b
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Case of the Raspberry Pi 4 :

With LXTerminal or Putty, type the following command line : (be careful, underscore key)

rtl test

The rtl-sdr key should be recognized, if not, disconnect and reconnect the key and restart the test.

If rtl_test displays this message over and over again == Bl reinstall the

program using the manual method.
Calculation optimization:
The program volk_profile creates a profile to calculate the FFT (*) optimized for the system on

which it runs. This will take some time (20 minutes), but will improve graphics performance. With
LXTerminal or Putty, type the following command line: (beware underscore key)

sudo volk_profile

profile

1071 15987}

_popcntpuppet 64u(131071,1987)
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3.4 Listen VHF with GQRX

The amateur radio menu is starting to look good

. carLos

VA Flarg SR - B T
H 3 : WO ¥0S-118

o

'- Fing

Céble Ethernet

Js8call
4# Jtdx

@ Vessage Aggregator Haut parleurs

de PC

=
Q

o GNU Radio Companion

}-‘ Gagrx

Q

Gridtracker

After connecting PC speakers to the 3.5 jack on the Raspberry PI, run the GQRX program. Select the
rtl-sdr key. Note the link between rtl=0 and the test performed with rt1 test.

Generic RTL2832U OEM :: 00000001 Fichier Edition Onglets Aide
RFSPACE Cloud-1Q Receiver - L dev
RFSPACE NetSDR Receiver
RFSPACE SDR-IP Receiver Device string |ti=0
RFSPACE SDR-1Q Receiver Input rate | 1800000 -
1/Q input RTL-SDR Spectrum Server
Red Pitaya Transceiver Server
default
Inputrate  otner. LNB LO 0,000000 MHz

Decimation None -

1/Q input
Device Realtek RTL2838UHIDII

Decimation None -
Sample rate 1.800 Msps

S B2 ETIE Bandwidth 0,000000 MHz

Audio output
Device Default -

Sample rate 1.800 Msps

Bandwidth 0,000000 MHz

LNBLO 0,000000 MHz Sample rate |#8kiiz -

Cancel OK

Audio output
Device Default -

Sample rate 48 kHz -

Cancel OK
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Before any specific decoding, it is vital to check the correct operation of the unit.

Start the software (1), adjust the frequency on the FM broadcast band (2), select the WFM mode
(mono). If the sound is jerky, adjust the FFT size and Rate (5), finally adjust the sound output level

(©).

File Tools View Help

Receiver Options & X FET Settings & X

FFT sizej 4096 - [RBW: 439.5 |
Hardware freq: 101.000000 MHz 5Rat 15fps - overlap: 0%

|-..'| | ||’~ M | Frequency 100699,000 - kHz  Timespan Auto - Res:-s
'"«lUuL.|[J|J..|I\..Jl..ll,..JLL. _ _
Filter width ' Nommal - Window Hann -
Filter shape MNormal . Averaging =
. Pandapter Watel
100.5 101.0 . 3 Mode WFM (mono) .
; Peak Detect Hold
AGC B ’ Pand. dB Loc
Sguelch | -1500dB © A R W dB 1
Noise blanker | NB1 NB2 . Freq zoom Ix =
Input con... FFT Sett... | | Input con... | Receiver Opt.. |FFT Sett...
Audio B X Audio 4 5 X

UDP Rec UDP Rec

Configure I/O device v oA X SoEOCOSONoIonoIoaD N = i sy e
VQ input 1117 WO ¥S-118
Device Realtek RTL2838UHIDII - 5 : = il y

Device string |rtl=0

Input rate 1800000 -

BOX ADSL

Decimation None =

Sample rate 1.800 Msps

Alimentation 5V .
Cable Ethernet

Haut parleurs
de PC

Bandwidth ' 0,000000 MHz

LNB LO |0,000000 MHz

Audio output
Device] CM108 Audio Controller «

Sample rate 48 kHz -

Cancel OK

If however the sound is very jerky, lower the screen resolution and avoid using VNC Viewer which
takes a lot of processor resources.
= Menu Preferences, RPI configuration, Display, set resolution.
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3.5 Listen HF with GQRX

Configure I/O devices v »~ x
To switch from the VHF to HF band, it is best to exit QQRX VQinput
and restart the program. Device | Other.. )
Add the parameter direct_samp=2 (beware underscore key) Device string rti=0,direct samp=2
Input rate 1800000 -
rtl=0 y dl rect Samp=2 Decimation MNone -
Sample rate 1.800 Msps
After use, the Device drop-down menu automatically Bandwidth 0000000 MHz .
switches to Other. LNB LO 0,000000 MHz -
Listen to the band 40 meters on the frequency range of the Audio output
FT8 digital mode, because there are now always people. Device Audio interne Mono anal -
Sample rate 48 kHz -
Cancel OK
Garx 2.11.5 - rtl=0direct_samp=2 v o H

File Tools View Help

w'__.HJ! = = ,

Receiver Options P X FFT Settings &8 X
FFT size | 8192 ~JRBW: 219.7 F
Hardware freq: 7.431000 MHz Rate | 20fps  ~|Overlap: 0%
Frequency 7073800 : khz  Timespan Auto ~ Res:-s
Filter width |Wide - Window Hann S
Filter shape Normal S Averaging
Pandapter e Watel
Mode USB -
Peak Detect Hold
I AGC | Fast - Pand. dB 1= =———= | Lot
Sguelch | -1500dB |° A | R WF dB
Noise blanker | NBI1 NB2 | ..  Freqzoom ms 18x =

Input con... | Receiver Opt... | FFT Sett... | | Input con... | Receiver Opt... | FFT Sett..

Audio | X Audio 5 X

| 'I- L | I |f|I L R
i P b g g
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3.6 FT8 decoding with GQRX

Remember to disable the CAT system if you haven't already done so:

General  Radio | Audio | Tx Macros | Reporting | Frequencies | Colors | Advanced

Rig: |MNone « PollIinterval: |1 s

PTT Method
o VOX DTR

RTS

Run the WSJT-X program at the same time as GQRX, then Contrdle du volu
check the audio Configuration_ ‘ Enregistrement Périphériques de sortie >

@ QtPulseAudio:1550: QtmPulseStream-1550-.. =
You can also see the activation of recording (monitoring) by : 1a5% (78208)

the WSJT-X software in the PulseAudio volume control. &

[}

General | Radio | Audio | Tx Macros | Reporting | Frequencies | Colors = Advanced Ii#&Contréeduvoume%se&udo I

Soundcard
Input: | alsa_output.platform-soc_audio.analog-mono.monitor + |Mono ~
Output: | alsa_output.platform-soc_audic.analog-mono + Mono ~

Afficher . Applications -

Decoding is immediate. A good way to use the Raspberry PI for listening without hogging a PC.

v o~ X -

+ Control 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
L ___

.—

Bins/Pixel 2 2| Start0 Hz | Palette Adjust « Flatten [ | Ref Spec
N Avg 5 : Default ~ | Cumulative v
SUTX v2.1.2 by K1JT v x
File Configurations View Mode Decode Save Tools Help File Tools View Helr
Band Activity Rx Frequency
UTC dB DT Freq  Message UTC dB DT Freq  Message Receiver Options 5 X
161700 -13 1.1 1498 ~ PD1HPB HBIASX R-89 /164636 -14 2.2 1287 ~ YOOCEB DGIHTF 1061
161760 3 1.1 1714 ~ YDGSIK DK6WH J050 161700 -7 2.5 1287 ~ YO9CEB DGIHTF JO61

2 7 0.6 00 kiz

Hardware freq 6.803000 MHz

161700 -2 1.5 1786 ~ YO9CEB DL2KWA R+83

161700 -17 1.4 1888 ~ C€Q M6JVJ 1083

161700 -15 1.5 1990 ~ DL3YDX OZSTHY -14

161700 -5 1.5 2098 ~ <ON2GXL> OL9BCRK

164700 -16 1.7 2480 ~ C€Q DX UT3NK KN49

161700 -7 2.5 1287 ~ YO9CEB DGLHTF JO61

161700 -2 2.2 1711 ~ YDBSJK DJ3WK 1042 -

Frequency 7073600 _ kHz

Filter width | User (4.4 k) -

CQonly = LogQSO Stop Erase Decode Enable Tx Halt Tx Tune + Menus
i - Filter shape | Normal -
PN 14,074 000 Txeven/1st <] Pur
s Mode -
T 1201 He |2 el T :/i‘:‘ Calling CQ Answering CQ Viode |USB
80 DX Call DX Grid A = I ca Grid AGC | Medium -
60 TF3PPN HP94 Rx 1291 Hz |* dB R+dB Squelch| -1500d8 = A R
0 Az:333  2249km Report -15 |2 RRR T3 Noise blanker | NB1 NB2
Lookup Add
o = F ¥ Auto Seq « Call1st o EEnTE £ | Input con... | Receiver Opt... | FFT Sett.
. i X
@ 2020 mai 21 - _ fcilte
TNX 73 GL - Free msg
69.dB 16:17:22
Receiving FT8 i/ WD:5m
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3.7 First step with GNU Radio

GNU Radio is a software suite dedicated to the implementation of sdr radios. The signal processing
is done with GNU companion using blocks in a graphical way.

Execute the GNU companion program located in the Radio amateur menu. There is a lot of video on
Youtube

After saving the file, run the script by clicking on the arrow (1). An error message is displayed (2).
Ignore it

' @ E E[pi@raspberrypi:»«] 20 demo.grc - /home/pi..

File Edit View Run Tools Help
B = 4 = & 5 m| O g
Options 1

1D: top_block
Generate Options: QT GUI

demol.grc - /home/pi/3.7Gnu-ra

Warning: missing xterm executable

'i The xterm executable " is missing.

e You.oan Char?getms setting in )I!our gnuradio.conf, in
ID: samp_rate section [grc], 'xterm_executable’.
Value: 32k

(This message is shown only once)

Signal Source
Sample Rate: 32k
Wavwveform: Cosine
Frequency: Sk
Amplitude: 1
Offset: 0

QT GUI Frequency Sink
FFT Size: 1.024k

Center Frequency (Hz): 0
Bandwidth (Hz): 32k

Throttle
Sample Rate: 32k

Top Black v oA X

u Data (

Relative Gain (dB)

100

120

-140 -

T T T T T T T
-15.00 -10.00 500 000 600 1000 15.00

Frequency (kHz)
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Watch also the videos of David Haworth WA9ONY and especially the introduction of the rtl-sdr key
with GNU Radio : (RTL SDR Raspberry Pi 4 GNU Radio Tutorial 1)

| set the frequency to 107.7Mhz in osmocom Source

arypi: ~] 3 demo2.grc - /home/pi... 3" Top Block

osmocom Source
Sample Rate (sps): 32k
Cho: Frequency (Hz): 107.7M
ChO: Freq. Corr. (ppm): 0

demo?2.grc - /home/pi/3.7Gnu-radio - GNU Radio Companion

Cho: DC Offset Mode: Off

Cho: 1Q Balance Mode: Off I
Ch0: Gain Mode: Manual
Cho: RF Gain (dB): 10
Cho: IF Gain (dB): 20
Ch0: BB Gain (dB): 20

QT GUI Sink
FFT Size: 1.024k
Center Frequency (Hz): 0
Bandwidth (Hz): 32k
Update Rate: 10

3.8 Using ready pisdr iso image
There is a distribution of Raspbian called pisdr with many software already

preinstalled.

?—.

O

=

Top Block v A X

Frequency Display | Waterfall Display | Time Domain Display | Cc4 P

Relative Gain (dB)

0
20

-40 4

60 3

20 4 L

100 3

m Data 0

120 3

Max Hold

Min Hold

1000 -500 000 500 1000 1500
Frequency (kHz)

Average

0

Display RF Frequencies

FFT Size: 1024 -

Window: | Blackman-harris  «

https://github.com/luigifcruz/pisdr-image

Download the file 2020-03-08-PiSDR-vanilla.img.xz by clicking on download latest

Image.
Download

The download file is hosted on GitHub Releases. Click in the button
below to go to the latest release and choose the .tar.xz file to

start downloading your PiSDR image. No .xz extraction is
required. Use this file directly with the flashing software.

RPI part 3-V1.3.docx @
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With the disk utility Pi imager, select the use custom menu

-
' Raspberry PiImager v1.2

Operating System X

S —

LibreELEC )
1 A Kodi Entertainment Center distribution
|
! Ubuntu )
| Choose from Ubuntu Core and Server images
|
|

G
®
Q
[ ]
-

Misc utility images
EEPROM recovery, etc.

Erase
Format card as FAT32

Use custom
Select a custom .img from your computer

Insert the micro Sd card into a USB reader on the PC, select the SD card reader here GENERIC
USB Reader, then click on WRITE.

Operating System SD Card

PC
mSD @ IMAGERPI_DESKTOP.IMG GENERIC MASS-ST..
.

In case of difficulty to copy the disk image, use the etcher utility, based on the same principle as Pi
Imager.

https://www.balena.io/etcher/

Flash OS images to SD cards & USB drives, safely and easily.

L+

Select image
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When powering up with the HDMI display, | did not
see any sound on the 3.5 jack output.

Perform the first power-up with the HDMI display
disconnected to check the sound output on the 3.5
jack.

Use the Putty utility to connect the Raspberry Pi with
an Ethernet link.

o o Eu
-

e

BOX ADSL

Haut parleurs

de PC
The domain name is pisdr, no need to B2 PuTTY Configuration » = (B S
search for the IP address of your Raspberry Category:
P| = Sgssion Basic options for your PuTTY session
| i TE"" I..oglging Specify the destination you want to connect to
T Tﬂé;:board Host Name (orfjF address) Fort
- Bel 22
- Peatures onnection type
= Window Raw Telnet RJngirI @ 55H Seral
J;.ppea!ance Load, save or delete a stored session
[ - Behawiour
.. Translation Saved Sessions
- Selection pisdr

The server's host key is not cached in the registry. You
have ne guarantee that the server is the computer you

think it is.

The server's ssh-ed25519 key fingerprint is:

ssh-ed25519 256 33:e2:f4:3e:be58:82ieaT d12:dd:dB:4 T d 301
If you trust this host, hit Yes to add the key to

PuTTY's cache and carry on connecting,

If you want to carry on connecting just once, without

adding the key to the cache, hit Mo,

If you do not trust this host, hit Cancel to abanden the
connection,

| | Men

| [ Annuler l | Aide

RPI part 3-V1.3.docx KA
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- Start by installing pavucontrol (for later)

sudo apt-get install pavucontrol

- Redirect the sound to the 3.5 jack socket

sudo amixer cset numid=3 1

- Set the volume to 100%.

amixer sset 'Master' 100%

- Check the sound output by generating a test noise.

aplay /usr/share/sounds/alsa/Noise.wav

Normally, sound should be present on the 3.5 jack output. Then stop the Raspberry Pi

sudo halt

Turn off the power while you reconnect the HDMI cable. Turn the Raspberry Pi back on using the
keyboard and mouse.
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You have to start by configuring the country, like the tutorial in part 1.

‘ @ 'Welcome to Raspberr... [pl@plsdr ~]

PlutoSDR

Welcome to Raspberry Pi

GNURadio
Companion

LS
40 Welcome to the Raspberry Pi Desktop!

GPredict
Before you start using it, there are a few things to set up.

Press 'Next' to get started.

1P:192.168.2.10

Cancel T Next |

List of supported SDR Receivers List of Installed Software

e Airspy HF+ Discovery e GNURadio

e Airspy Mini e GQRX

e Airspy R2 e LimeSuite

e LimeNET Micro e LimeVNA

e LimeSDR Mini e SDRAnNgel

e LimeSDR USB e Soapy Remote

e PlutoSDR e LeanSDR

e RTL-SDR e VIRGO

e HackRF e  CygnusRFI

* rpitx
Reminder: Always connect the SDR o rtl 433
device to the Raspberry Pi before * acarsdec
. . . e Gpredict

running listening software. e multimon-n

In the list, the SDRANgel software deserves special attention. Feel free to take the software in hand
with the help of a vidéo or other internet resource. Fldigi and WSJT-X is not present in the list, you
will just have to add these programs as explained in part 2.

Useful link on the RTL SDR key :
https://www.surviveuk.com/wp-content/uploads/2016/07/The-Hobbyists-Guide-To-RTL-SDR-Carl-Laufer.pdf

Next part: Using the Raspbian Lite operating system without GUI. Command lines will be more
important.
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4.1 Introduction.

As a HAM radio, | use the Raspberry Pi in 2 situations:

- As described in the first 3 tutorials, the Raspberry Pl is connected directly to a transceiver. Using
VNC viewer, | control the Raspberry remotely. This allows me to perform QSO in digital mode in a
remote way, elsewhere than in the radio shack.

- The Raspberry pi is exclusively dedicated to a specific application and is switched on 24 hours a
day. It can be an application managing an sdr listening server like openwebrx, an APRS igate with
direwolf, the reception of weather images, or simply hosting a WEB server at home.

In the 2nd situation, the permanent use of an HDMI monitor has no interest, since the management
of the Raspberry PI will be done systematically on the command line via putty or, depending on the
application used, via an administration WEB page hosted in the mSd card.

As a result, there is a "light" version of Raspbian that does not manage the graphical desktop
environment (all installation and configuration is done on the command line). This has the advantage
of not monopolizing processor resources for the management of the graphic desktop and saving the
electrical energy of the nano computer.

Some developers such as MWOMWZ with pistar, (DMR_hotspot management) have the excellent
idea of offering a "picture" ready to use with the operating system and all the software already
installed. The user only has to use a copy software like etcher, without having to perform all the
tedious tasks of a complete installation.

However, not all applications using RPI are ready to use in a disk image. A large majority of
applications require manual installation with the prerequisite of having a Raspbian operating system
already installed and configured in the correct language.

This document will explain how to install and configure Raspbian with no Desktop environment and
remind the remote connection procedure with putty. Not forgetting the procedure to save the mSd
card.
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4.2 Operating system setup

With your Computer, download the new Pi Imager operating system management utility for the
Raspberry PI. https://www.raspberrypi.org/downloads/

Downloads

Raspbian is our official operating system for all models of the Raspberry Pi.
Use Raspberry Pi Imager for an easy way to install Raspbian and other operating
systems to an SD card ready to use with your Raspberry Pi:

— Raspberry Pi Imager for Windows

— Raspberry Pi Imager for mac0S
— Raspberry Pi Imager for Ubuntu

After downloading and installing, select the Raspbian OS with no Desktop environment

@ Raspberry Pilmager v12 (E=REEE X

SD Card

-
R as p be rry P I '_P SgnenchSB SD Reader USB Device - 15.5 GB

Operating System SD Card

Back
Go back to main menu

Raspbian <
A port of Debian with the Raspberry Pi Desktop (Recommended)

Raspbian Lite
3

' A port of Debian with no desktop environment
Rel 3

Raspbian (other) 2 )
Other Raspbian based images

LibreELEC ) Raspbian Full

A Kodi Entertainment Center distribution ' A port of Debian with desktop and recommended applications
Re! 20 2-13

® & &

Ubuntu >
Choose from Ubuntu Core and Server images
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Insert the micro Sd card into a USB reader on the PC, select the SD card reader here GENERIC
USB Reader, then click on WRITE.

Operating System 5D Card

PC
-,

The Pi Imager utility will automatically download and copy the selected operating system to the mSd
card. The time of the operation depends on the Internet connection, you have to be patient.

4.3 Power on

Carry out the following wiring, ending with the 5V power supply of the Raspberry.

! Cable Ethernet
|

Hn\l/nk

!

BOX ADSL

Alimentation 5V HD
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4.4 Raspi-config use (beware french description configuration azerty keyboard)

By default, the language at startup is English, the console appears and asks you to enter the login

and password.

Beware the keyboard configuration is initially in qwerty. Then run the raspi-config configuration

utility.

It will be necessary to configure your own country, the language with the right character set, the

keyboard, activate the SSh, and possibly configure the wifi. (here for french setup)

Raspberry PFi 4 Model B

Raspberry Pi Software Configuration Tool (raspi-config)
1 Change User Password Change password for the 'pi' user
2 Hetwork Options Configure network settings
3 Boot Options Configure option= for start-up
4 Localisation Options Set up language and regional settings to match your
S Interfacing Option= Configure connections to peripherals
& Overclock Configure overclocking for your Pi
7 Advanced Options Configure advanced settings
8 Update Update thi= tool to the latest version
89 About raspi-config Information about this configuration tool
<Select> <Finish>

Start by selecting menu 4: Location Options. (Down arrow, then enter key)

RPI part 4-V1.0.docx @
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Select menu I1: Local Change

—————————4 Raspberry Pi1i Software Configuration Tool {(raspi—-config) F——————————

Change Locale : . up language and regional settings to match y
I2 Change Timezone Set up timezone to match your location
I3 Change EKevboard Layout Set the keyboard lavout to match vour kevboard
I4 Change Wi-fi Country Set the legal channels used in your country

Find the line in_GB.UTF-8 UTF-8 with the down arrow or pageDown key, uncheck it by pressing the
space bar.

I Configuring locales I

Locales are a framework to switch between multiple languages and allow
users to use their language, country, characters, collation order, etc.

Plea=se choose which locales to generate. UILF-8 locales should be chosen
by default, particularly for new installations. Other character sets may
be useful for backwards compatibility with older systems and software.

Locale=s to be generated:

Décocher

= BRIRE] ] |

<Ok> <Cancel>

Find the line fr_EN.UTF-8 UTF-8 with the arrow at the bottom of the keyboard, check it by pressing

the space bar. (Appearance of a small star), then press enter.
Locale=s to be generated:

= WRLEL ] —+ |

Select fr_ EN.UTF-8 UTF-8, then press enter to return to the main menu.

Default locale for the system environment:

Hone
C.UTF-8

fr FR.UTF-8
<0k> <Cancel>

In case of false manipulation, press the tab key on the keyboard, this allows you to scan the different
elements of the window and thus easily access <ok> and <Cancel>.
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Note: The screenshots presented in this document are sometimes in French while the configuration

on the HDMI monitor will be done in English. This does not change the following procedure.

Select Menu 4: Localization Options again. (down arrow, then press enter)
Raspberry PFi 4 Model B Rev 1.2

Raspberry Pi Software Configuration Tool (raspi-config)

1 Change User Password Change password for the 'pi' user
2 Hetwork COptions Configure network settings
3 Boot Options Configure options for starct-up
4 Localisation Options S5et up language and regional settings to match your
S Inmterfacing Option= Configure connections to peripherals
& Overclock Configure overclocking for your Pi
7 Advanced Options Configure advanced settings
8 Update Update thi=s tool to the latest version
9 About raspi-config Information about this configuration tool
<Select> <Finish>

Select menu I1: Local Change (down arrow, then enter key)

Change Timezone Set up timezone to match yvour location
I3 Change Eevboard Layout S5et the kevboard lavout to match vour kevboard
I4 Change Wi-fi Country Set the legal chanmels used in your country

Select Europe (then press enter)

Lieu géographigque

Afrique
Amérique
Antarctique
Bnstralie
Arctique
A=ie
Atlantique

— WRVREN O WRLWE e —

<Ok> <Annuler>

—————————4 Raspberry Pi Software Configuration Tool (raspi-config) F——————————

I1 Change Locale Set up language and regional setting=s to match vy
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Select Paris (pressing the letter P on the keyboard goes faster) as time zone (then enter key)

Select menu 4: Location Options again. (down arrow, then enter key)

This time you need to configure the keyboard in azerty.

Select generic PC 105 keys. (Down arrow, then enter key)

Select Other. (Then press enter)

RPI part 4-V1.0.docx Page 8/20



FAGOH — KF4GOH Tutorial

Select English. (Then press enter)

Select English again, and confirm the following steps with the enter key:
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Back to the main menu, select menu 4: Location Options again.

This is the moment to configure the country of use of the WIFI
Back to the main menu, select Menu 5: Interfacing Options again.
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Activate SSH by selecting the line, then press enter.

Note: When using sensors or actuators connected directly to the 40-pin GPIO interface, you often
have to return to this menu to activate the communication BUS for the project. This can be for
example a mini weather station using a BME280 sensor, or simply the camera on its dedicated
connector.

Back to the main menu, select menu 2: Network Options.
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Select Hostname. (Then enter key)

Hostname . the wisibl name for
N2 Wi-fi Enter 55ID and passphrase
N3 Network interface mames Enable/Disable predictable network interface na
H4 HNetwork proxy settings Configure network proxy settings

Appears an alert: lowercase characters, no spaces, etc.

Please note: RFCz mandate that a hostname's labels may contain
only the ASCIT letters "a' through "z' (case—-insensitive),

the digits '0' through "9', and the hyphen.

Hostname labels cannot begin or end with a hyphen.

No other symbols, punctuation characters, or blank spaces are

permitted.

Simple, | took my callsign as a domain name

Plea=se enter a hostname

<0k> <Annuler>

N1 Hostname Set the visible name for this Pi on a network

Enter S55ID and passphrase
H3 Hetwork interface names Enable/Disable predictable network interface na
H4 Hetwork proxy settings Configure network proxXy settings

Back to the main menu, select again menu 2: Network Options, then Wi-fi,

N1 Hostname S5et the wvisible name for this Pi on a network

Enter 551D and passphr
N3 Hetwork interface names Enable/Disable predictable network interface mna
H4 Hetwork proxy settings Configure network proxy settings

This step is optional if the internet connection is via Wi-fi.

It is necessary to know the name of your access point (ADSL Box), its password precisely and with
the character

Please enter passphrase. Leave it empty if none.

g = T <Ok> <hnnuler>

Please enter 55ID
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The basic configuration is finally completed, a restart is required.

—————————1 Raspberry Pi Software Configuration Tool (raspi-config) F——————————

1 Change User Password Change password for the 'pi' user

2 Hetwork Options Configure network =settings

3 Boot Options Configure options for start-up

4 Localization Options Set up language and regional settings to match your
5 Interfacing Options Configure conmections to peripherals

6 Overclock Configure owverclocking for your Pi

7 Adwvanced Options Configure adwvanced settings

8 Update Update thi=s tool to the latest wversion

g

About raspi-config Information about this configuration tool

<Select>

Would you like to reboot now?

<Hon>

The console appears and asks you to enter the login and password.

pi@fdgoh:

To change the default password, simply go to menu 1 of raspi-config (Change User Password).
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4.5 Check IP address

On the PC, open the command prompt, type the ping command followed by the

domain name chosen on page 13.

With the Raspberry Pi, display the IP address with the i fconfig command. The IP

address must match (e.g. 192.168.1.145).

PC Accessoires

Bloc-notes

= Calculatrice
- Explorateur Windows

ping f4goh

BN Invite de commandes

Raspberry Pi

Type: ifconfig followed by the enter
key

B C:\WmdDw:\systemE =8

Microsoft Windows [version 6.1.76@11
Copyright (c) 2BB? Microsoft Corporation. Tous droits réseruvés.

C:\Userssanthont >ping Fdgoh

es =
[Réponse del 192.168.1.145
Réponse de TFisToo-roi9y
Réponse de 192.168.1.145
[Réponse de 192.168.1.145

: octets=32 temps=5 ms TTL=64
: octets=32 temps{ims TIL=64
: octets=32 temps{ims TIL=64
: octets=32 temps<{ims TTL=64

Statistigues Ping pour 192.168.1.145:
Paguets * envoyés = 4. regus = 4. perdus = (perte Bx).

Durée approximative des houcles en millisecondes :
inimun = Bms, Maximum = Sms,. Moyenne = 1ms

C:“\Userssanthony>

l;:nuui d’une requéte 'ping’ sur fd4goh_.home [192.168.1.145]1 avec 32 octets de donn

==

B pi@figoh: ~

Note :

ethO corresponds to the wired interface by Ethernet cable ;
lo : is the IP address of the local loop always 127.0.0.1 ;

wlanO: is the WIFI interface.
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4.6 Putty

Download and install putty https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html

Then, in the Translation menu, check the UTF-8 character set.

—I Download PuTTY - a free SSHand © X | - 5
ﬁ PuTTY Configuration l g
@ www.putty.
I ‘ putty.org » S—
trefon (] Galeie de composan.. @) Skes ggéets E]- Session | Options controling character set translation |
. _Loaging Character set translation
= Terminal
Download PuTTY . Keyboard Remote character sat:
... Bell UTF-|
PuTTY is an SSH and telnet client, . Features — . R
by a group of volunteers. 5 Window such aﬁ)'E]:PE*GE on many systems, can be entered
manua
You can download PuTTY here. _".QEE::::S:B
. . Translation [] Treat CJK ambiguous characters as wide
MSI (“Windows Installer”) Eection [C]Caps Lock acts as Cyrillic switch
32-bit: Rutty=0.73-inseallerimsl g Co CD';!JFS Adjust how PuTTY handles line drawing characters
=] Connection
64-bit: putty-64bit-0.73-installer.msi . Data Handling of line drawing characters:
P @) Use Unicode line drawing code poirts
Trcln-::.r () Poor man’s line drawing (=, -and [)
I nnlat () Fort has ¥Windows encoding
- Rlogin () Use font in both ANSI| and OEM modes
- 55H 71 Use font in OEM mode only
+~ Seal [7] Copy and paste line drawing characters as laggk

Type the domain name or IP address of the RPI, then Open

Configuration avec adresse IP Configuration avec nom de domaine
PuTTY Configuraticn ? ﬁ PuTTY Configuration ?
| Basic options for your PuTTY session | | Basic options for your PuTTY session
°ag9ing Specify the destination you want to connect to ; _-boaing Specify the destination you want to connect to
= Teminal (=)~ Teminal
- Keyboard gy Port - Keyboard pebiialilamg (or P address) Part
- Bel 192.168.1.145 22 - Bell fdgoh 22
- Features Connection type: - Features Connection type:
[=- Window (D) Raw  (0) Telnet () Rlogirf|] @ S5H | () Serial - Window (O Raw  (0) Telnet () Rlogi SH | ©) Seral
ﬂppea!ance Load, save or delete a stored session ﬂppea!ance Load, save or delete a stored session
- Behaviour - Behaviour
- Translation Saved Sessions - Translation Saved Sessions
- Selection mpid - Selection pid
- Colours - Colours
cne - cne -
= Connection led esp | w =l Connection led esp | M
- Data npr L - - Data npr = -
- Prowy pluto-sdr seral 3 | Save - Prosy pluto-sdr serial |’ e
pluto-sdr ssh s pluto-sdr ssh s
- Rlogin T — - - Rlogin T — -
- 55H - S5H
- Sefal Close window on exit: - Seral Close window on exit:
() Mways () Never @ Only on clean exit ) Mlways () Mever @ Only on clean exit
| |
About ] [ Help ﬁ Open m Cancel l [ About ] [ Help Open Cancel
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PUTTY Security Alert S

The server's host key is not cached in the registry, You
have no guarantee that the server is the computer you
think it is.

The server's ssh-ed25519 key fingerprint is:
ssh-ed25519 256 72:ef:2e:68:a%:9e:60:43:7 51 e5iba:b2: 24:1 £:91
If you trust this host, hit Yes to add the key to

PuTTY's cache and carry on connecting.

If you want to carry on connecting just once, without
adding the key to the cache, hit No.

If you do net trust this host, hit Cancel to abandon the
connection.

| Cui | | Mon | [ Annuler l | Aide

Enter the usual login and password.

Login : pi
Password : raspberry

@ pi@raspberrypi: ~
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4.7 Repositories update

The sudo apt-get update command updates the list of files available in the APT repositories
present in the configuration file /etc/apt/sources.list. Running this command regularly is a good
practice, in order to keep your list of available packages up to date and hope to have the latest
software versions. The same goes for the upgrade command to update obsolete packages in the
Rasberry Pi.

sudo apt update
sudo apt upgrade

Execute this command in Putty
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4.8 Backup mSD card

Take advantage of a break or lunch to make a backup of the operating system. This time there is no
longer the ease of the graphic desktop to backup the operating system. However, it is possible to
make the backup in command line, according to the site: framboise314

Start by installing the git utility for retrieving computer projects on github

sudo apt install git

git clone https://github.com/billw2/rpi-clone.git
cd rpi-clone
1s

lecteur de carte mSd

Alimentation 5V
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The following command starts the backup.

sudo

./rpi-clone sda

piff4goh:

Next part: Recall some elementary commands in the console, then decode a WSPR signal with an
rtl-sdr key without using WSJT-X.

Next part: Installation and configuration of a sdr listening server. (openwebrx)
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Part 5: Basic commands, file access rights and WSPR.
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5.1 Introduction.

The objective of this tutorial is to be able to get by with a minimum of Linux command lines, i.e. :

- Access and explore the different directories ;

- Create a directory,

- Create, modify,

- Copy, move or delete a file,

- Changing the rights of a file

- Make a file executable and know how to execute it ;
- Switch to super user mode.

These commands will be seen through concrete examples. This can serve as a basis for the
following, the interest being not to feel helpless when installing projects around the rtl-sdr receiver
key.

All the following manipulations will be done in SSh connection with PUTTY. No more need for HDMI
screen or keyboard/mouse.

H
§
H
8
g
H
s r
3

BOX ADSL

Alimentation 5V

#% PuTTY Configuration L o] EP pi@fdgoh: ~
Session Basic options for your PuTTY session
= Zy’; Specify the destination you wart to connect to
&men
Keyboord idashabiong (or IP address) Pott
Y < -

Bed fégoh 2
Features \

Window Raw Teinet 0 Seral
Bahavious Load, save or delete 3 stored session
Transiation Saved Sessions
Selaction mpid 2020
Colours enc A

Connection led esp
Data npe -
Proxy phto-sdr senal 3 Sere
Teinet phto-sdr ssh Delete
Riogn _ pS

#- SSH
Sedia Close window on ext

Aways Never 9 Only on clean ext
Aot e [ open | cComes ||
4
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5.2 Linux structure folders

When we talk about tree structure, we are talking about hierarchy and the way files and directories
are organized on an operating system. The organization of folders on a computer is often compared
to a tree. The base of your tree is what is called the "root".

For example, on Windows, the root is often "C:\" which corresponds to the hard drive "C".

On Linux, the root is "/". A sequence of files starting with "/* starts from the base of your tree
structure.

I | | | |

/bin /boot /devy /etc /home /1ib .

Ipi  |utilisateur

When installing Raspbian, the user pi is the default login. It is always located in home. This allows you to
create other users.

- / => Roaot, it contains the main directories

- /bin => Executables essential to the system, usable by all users (Is pwd cp)

- /boot => files allowing Linux to boot

- /dev => Entry point for all peripherals (hard disk, screen, partition, TTY consoles)

- /letc => contains the commands and files needed by the system administrator

- /lhome => User's personal directory

- /lib => contains the shared libraries essential to the system at boot time

- /Imedia => contains mounting points for temporary partitions (USB sticks, data partitions)

- Jopt => Generic directory for the installation of programs compiled by the administrator (specific software not
present in the repositories)

- /Iproc => does not physically exist on a disk, it is created by the kernel in memory. This partition is used to
give information about the system.

- /root => Administrator's home directory.

- /Ishin => Contains essential system programs that can be used by the admin only.

- /srv => This is a data directory for various services (storage of FTP account documents, or web site pages).
- tmp => Temporary files directory

- lusr => Contains installed programs (/usr/bin) with their libraries (/usr/lib)

- lvar => contains variable data (log files) but sometimes databases (/var/lib/mysqgl) and website pages
(/var/www/html)

In the rest of the tutorial we will always use pi as user.
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5.3 The basic commands

Unix commands are a word or a phrase that indicates a sequence of commands to execute on the
computer, they consist of a name, can take one or more options and parameters.

pwd displays the path to the directory where the user is located. Its name in English means "print
working directory”. This command is very useful when you don't know which directory you are in.

pwd

Name of the current i
directory: P

Absolute path: .
(from ) /home/pi

mkdir allows to create directories. The command is an abbreviation of make directory.

mkdir images Crée un répertoire image
mkdir documents Crée un répertoire documents

1s is a command to list the contents of a directory (abbreviation of list in English).

It is used in the form: Is {options} {parameters}

1ls

Lists the contents of the current directory (pi
directory). The two previously created directories
and the rpi-clone backup utility installed in part 4.

Nevertheless this command lists the files in my current directory without any additional information,
so | need to give it an option to fix this problem. I will give it the "-I" option (Lima hyphen). Note that all
options in all commands always start with a '-".

ls -1

Lists the contents of the current directory with
more details.
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cd (abbreviation for change directory) is a command to change the current directory.

cd documents

Note :

In the command line, you must use the auto-completion with the TAB key to the maximum. In the

example below, the goal is to move in the documents directory.

| start by typing cd, space key, letter d
then the tab key.

The word "documents" appears directly
without having to type it.

Simply confirm with the enter key.

pwd

pi@f4goh: documents

pi@fdgon: /home/pi/documents

To go back, always use the command cd, space key, point point.

cd

J’ai oublié un espace entre cd et les deux

cd. . .
points !!

: commande introuvabl

cd ..

Voila, cela fonctionne.

| now move to the images directory

cd images

cd i " TAB key, followed by the enter key ".
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Now | want to go directly back to the documents directory.

1st possibility -> relative path :

cd ../documents

| go back to the previous directory,
then | move to the documents
directory in a single line.

cd /home/pi/documents

cd fho . .
' | move in the documents directory

I taking as reference the root /.

We will now create a text file in the documents directory with the nano utility.
Nano is a basic text editor that allows you to edit plain text files, without formatting (bold, italic,
underline...). Under Windows, an identical text editor is available, the Notepad.

nano essai.txt

Creates and edits the essai.txt file

Type any text, e.g. hello (bonjour).

r@ pil@fdgoh: ~/documents | == |ih]1

GO nano 3.2 ezsai.txt Modifié -
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Save the file using the Ctrl + o keys.

Ech

Tab

verr. maj

Maj

Ctrl

@ pi@fidgoh: ~/documents l =G &]

essai.txt Modifieé -

Enter key to confirm the recording.

Ech

Tab

verr. maj

Maj

Lists the contents of the directory, the file essai.txt appears.

ls -1

Lists the contents of the current directory
with more details.
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cp (in reference term copy) is a command to copy files and directories.

Copy the essai . txt file indicating the
destination directory.

Lists the contents of the image directory to
see if the file is well copied.

mv (in reference to the term move) allows you to move files and directories. It also allows to rename a
file or a directory.

| want to move the essai.txt file to the /home/pi directory using the absolute path.

Move the essai . txt file indicating the
destination directory.

Lists the contents of the image directory to
see if the file is missing

| now go back to the /nome/pi directory.

To go back to the base directory "/home/pi”, always use the command cd, space key, point point.

cd

OR

cd /home/pi

Or go back to the default directory

cd ~

rm (in reference to remove) is a command to delete files and directories.

| delete the documents and images directory

rm -r documents
rm -r images

Deleting both directories
Lists the image content to see if both directories
are deleted.

Note: the dash -r option is mandatory for a directory. For a file there is no need for a dash -r. The file
essai.txt is used for the rest and will be deleted later.
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5.4 Access rights on files

On a Linux system, every file and folder have an owner and rights. Users are grouped into 3 groups:
Owner (u), group (g) and other users (0). These groups make it possible to give different rights to each
user. The different rights that can be granted are: read (r, 4), write (w, 2) and execute (x, 1).

Les différents droits

File Directory
Read See the content List content
Write Modify the content Add or delete an item
Execute Execute Getting through

Let's observe the access rights of the file essai.txt

. not not not not not
read write read . read .
= execute write | execute write | Execute
(File) r W - r - - r - -
d 4 2 0 4 0 0 4 0 0
(Folder) Owner User (u) Group (9) Other users (0)

The file essai.txt is in read and write access for its owner, i.e. the user whose login is pi. On the other
hand, the file is read-only for the group and the other users.

The modification of the rights of a file or a directory is done in two ways: Absolute or relative.

Example of absolute change:

chmod 660 essai.txt
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Each digit of the number 660 is encoded in octal.

. not . not Not Not not
read write read write .
= execute execute | read write | execute
(File) r W X r w X - - X
d 4 2 0 4 2 0 0 0 0
(Folder) Owner User (u) Group (9) Other users (0)

Example of relative change: (we add "+" execute rights to the owner)

chmod u+x essai.txt

The test file has become executable.
When using the 1s command, it is colored
green (even if it can't actually run, it's still
a text file, this is just taken as an example).

Note: It often happens that a file is downloaded and cannot be executed because it does not have
the necessary rights. The chmod command solves the problem.

Delete the essai.txt file

rm essai.txt

Exercise: From the table below, give the associated linux commands in order to modify the rights of
the .txt file.

. not . not Not Not not
read write read write )
- execute execute | read write | execute
(File) r W X r W X - - X
d 4 2 1 4 0 1 0 0 0
(Folder) Owner User (u) Group (9) Other users (0)

chmod 750 fichier.txt
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5.5 The super user

On the Raspberry Pi, when the user uses the login, he only has access to the /home/pi directory

and the subdirectories he created himself. The user pi does not have access to other directories (for
example /bin, /boot, etc...).

administrateur
[ [

Utilisateur

To modify files for example in the /bin directory or to install new programs, the user "pi" will have to
enter the sudo command systematically. sudo (abbreviation of substitute user do) is a command
allowing a user to run a command as an administrator.

However, it is possible to switch to super user mode easily and there will be no need to type the sudo
command systematically.

sudo su

In super user or root mode, it has no more
colors and the command prompt ends with #
instead of $.

To exit super user mode, exit cmd.

exit

Warning: In super user mode, you really need to know what you are doing. A file modification or
deletion is irreversible.
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5.6 RTL-SDR key Installation

Retrieve the official files:

git clone https://github.com/osmocom/rtl-sdr.git

Install the libraries.

sudo apt install build-essential cmake usbutils libusb-1.0-0-dev

1.0-0-dev libusbh-1.0

Type these commands in the order :

cd rtl-sdr
mkdir build
cd build

cmake -DINSTALL UDEV_RULES=ON -DDETACH KERNEL DRIVER=ON ../
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sudo make install
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blacklist dvb _usb rtl28xxu
blacklist rtl2832
blacklist rtl1l2830
blacklist dvb _usb rtl2832u
blacklist dvb _usb v2
blacklist dvb_core

Copy and paste the above list in the nano editor. Reminder right click: to paste the text in the nano

editor.

@ pi@raspberrypi: ~/rtl-sdr/build

=T X )

GNU nanc 3.2

fetc/modprobe.d/rtledr-blacklist.conf

Modifié

Save the file using the Ctrl + o keys, then the

Ech 2

Tab

Verr. maj

Maj

verr. maj

AltGr | & Fn

enter key to validate the recording.

sudo reboot

Verification: Plug the rtl-sdr key into a USB port on the Raspberry Pi. Connect the rtl-sdr key to the

Raspberry Pi on a free USB port.

e

e o

WOYHES 114

BOX ADSL

=
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Check the presence of the rtl-sdr key:

With LXTerminal or Putty, type the following command line :

lsusb

Locate the rtl-sdr key: RTL238 DVB-T

Raspberry Pi 3::

With LXTerminal or Putty, type the following command line : (be careful, underscore key)

rtl_test

=zt (minimuom): O

Exit the program by pressing the Ctrl key and the c key simultaneously (Ctrl+c)

LRIVl e peatedly, reinstall the program

If rt1_test displays this message ki
using the manual method.
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5.7 WSPR decoding

The objective is to decode the frames received in WSPR over 40 meters and to transfer them to the
WSPR server, without using the WSJT-X software.

Below is an example of reception over a 24-hour period.

Prerequisite: To have installed the drivers of the rtl-sdr key previously.

sudo apt-get install libfftw3-dev curl libcurl4-gnutls-dev ntp

It's better to copy and paste than to retype everything. (See part 2, page 4)
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Download with git the program of Guenael VA2GKA.

git clone https://github.com/Guenael/rtlsdr-wsprd

cd rtlsdr-wsprd

What are the files in the rtlsdr-wsprd directory?

Is an executable file generated?

1ls

Yes, the file is in green (rtlsdr_wsprd)
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Running the file: point, slash, rtlsdr_wsprd

./rtlsdr wsprd

d -f 144.483%M -c

Usual frequencies :

Frequencies

USB dial (MHz): 0.136, 0.4742,
1.8366, 3.5686, 5.2872, 5364.7,
7.0386, 10,1387, 14.0936,
18.1046, 21.0946, 24 9246,
281246, 50.293, 70.091,
144.489, 432.300, 1296.500

You have to pass parameters to the program in order to run it with a callsign

Example for the 40 meters band, frequency 7.0386MHz, callsign f4goh, locator jn07dv, gain 29 db,
frequency offset 10 hertz, direct sampling for HF (-d 2) Q input.

sudo ./rtlsdr wsprd -f 7.0386M -c F4GOH -1 JNO7DV -g 29 -o -10 -d 2

Résultat :

@ pi@fdgoh: ~/rtlsdr-wsprd - -

N\
G8ORM

N
2E,

~2EG7500) proni)

MOMVADESK

~eoz MAER1 1 NPCARPIy
ool =y GSTHE

G8GRO,.

F1ZQm

FAGOH

DL6CA

=M1 G
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5.8 Weather stations decoding

Prerequisite: To have installed the drivers of the rtl-sdr key previously.

Download with git the rtl_433 program.

git clone https://github.com/merbanan/rtl 433.git

cd rtl 433/
mkdir build
cd build
cmake ../
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sudo make install

Connect a VHF/UHF antenna to the rtl-sdr key and run the program. (beware underscore key)

rtl 433

Here are some weather stations in my neighborhood.

Next part: Installation and configuration of a sdr listening server (openwebrx)

Next: https://github.com/projecthorus/radiosonde auto rx/wiki
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Raspberry Pi for HAM Radio
Part 6

Prerequisite: Discovery of Raspberry Pl Part 4

OpenWebRX

Open Source SDR Web App for Everyone!

Summary:

Part 6: OpenwebRX.

6.1 Introduction

6.2 Installation of the ready-to-use image

6.3 Creating a user and minimum requirements

6.4 Spots Reporting on pskreporter or in WSPR

6.5 Openwebrx access out of the QRA

This tutorial only comments on the openWebRX instructions.

Version du 22/05/2021 V3
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P.3

P.5

P.9

P.11

6
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6.1 Introduction.

The objective of this tutorial is to install in his radio shack, the openwebRX software in order to create
his own SDR web.

When you are on the move, you just have to connect to your laptop at home to listen to the desired
frequency band using your own antennas.

Internet

Client

Portable

OpenwebRX is a solution for remote spectrum monitoring and has AM/ FM / SSB / CW / BPSK31
demodulators. It uses a lightweight signal processing (DSP) library called libcsdr. The spectrum
display is like any waterfall radio software; however, the display can also be viewed in 3D.

SDR'hardware

raw |I/Q data

audio stream

@ Client web browser

spectrum display

@ Client web browser

E Client web browser

Since the upload speed of a private Internet connection is relatively low, care should be taken to
ensure that there are not too many people connected to the same server.

uTC
131930
131930
131930
131930
121930
131930
131930
131930

.
Audio buffer [0.4 <]

-15

DT
0.3
1.3
0.2
0.2
0.4

-0.5
-0.1

0.1

Freq Message
7074921 M7DIT OK1AW RR73
7075052 CQ HBYDRY
7076200 CQ DLAFBZ
7074986 OZ1BM DH1OL 73
7074542 PA1HGM S51TA R-17
7075626 MW7FRN DK6CS
7075627 MW7FRN PASPEK
7075348 CQ PE1DDA

=
Audio output [47.8 ksps]

Network usage [282.5 kbps] Server CPU [38%]

Audio stream [49 kbps]

Clients [1]

=8l &

Status  Log Receiver Map Settings

7,0742 MHz A

RTL-SDR USB Stick 40m v
FM WFM AM LSB USB
Cw DMR D-Star NXDN
-~ YSF M17 FreeDV DRM
DIG FT8 v
() — I
§0 @ 1, e e

] QTR
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FAGOH — KF4GOH Tutorial
6.2 Installation of the ready-to-use image

The project initially created by Andras, HA7ILM was taken over by Jakob DD5JFK. Jakob had the
good idea to propose a ready to use Raspberry Piimage.

<« &) ‘Q‘ (O™ https:/fwenw.

openwebrxde

Qp en We b RX(()) Home News Documentation Community ok GetOpenWebRX ~

Debian repository
Ubuntu repository

OpenWebRX&) Docker images
L ; . Raspberry Piimages

Source code

Start by downloading the zip file 2020-11-30-OpenWebRX-full.zip or later.

OpenWebRX Raspberry Pi SD card images

File name Last modified

09.05.2021, 18:37

Unzip the file, then use https://www.balena.io/etcher to copy the image to an mSD card.

25% Extraction EAwsprClub\uto-r ... OpenWebRX-full zip = | B )

Temps écoulé : 00:00:07 Taille totale : 2488 M

Temps restant : 00:00:20 Vitesse 88 MB/s

Fichiers: 0 Traité : 629 M

Tawe de compression : 21% Compresse: 134 M

Extraction o
2020-11-30-0penWebRX4ull img

Selectimage
Amiére-plan ] [ Pause I [ Annuler &) balenaEicher

Use tutorial 4 to configure the keyboard in your language and enable the ssh connection more
convenient to configure openwebrx with the Putty utility.

Attention the keyboard configuration is initially in qwerty. Then run the
raspi-config and follow the tutorial 4.
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Once the board is inserted into the Raspberry Pl and powered up with the rtl-sdr dongle plugged
in, perform a connectivity test between a fixed PC and the RPI using the Windows console.

R SAE Ane R ST D@ I Sl —
i =3 S, ™ 0D HOS- 114
>
=
BOX ADSL

Allmentation 5V R
Céable Ethernet

ping openwebrx

C:=~Uszsers~anthony>ping openwehrx
Enugi d'une requéte ‘ping’ sur openwebrx.home [192.168.1.241]

de 1?22.168.1.24 octetz=32 temps=1 ms TTL=64
de 192.168.1.24 octetz=32 temps<ims TTL=64
de 192.168.1.24 octetz=32 temps<ims TTL=64
de 192.168.1.24 octetz=32 temps<ims TTL=64

Statistigues Ping pour 192_.168.1.24:

Paguets : envoyés = 4, recus = 4, perdus = B {perte Bz},
Durée approximative des boucles en millisecondes =

Minimum = Bmz,. Maximum = imz,. Moyenne = Bms

C:sllzerssanthonyx

With Putty, establish an SSh connection with the Raspberry. Please note that the SSh connection
must be enabled as explained in tutorial 4.

|| Category:

I - Sgssion Basic options for your PuTTY session
| : TE"" |..Dg|ging Specify the destination you want to connect to
= Temminal ]
- Keyboard Host Name or [P addressil Fort " e
. openwehnc 22 1

Connection type:
Raw Telnet Rlogir Seral

- Appearance .
Load, save or delete a stored session

- Behaviour
- Translation Saved Sessions

Colours Default Settinas
= Connection

.. Data

Close window on exit:
Always Newver @ Only on clean exit

About | | Help I Cpen u Cancel |

RPI part 6-V3.docx @oe] Page 4/14
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6.3 Creating a user and minimum requirements

With Putty, create a user as explained in the guide here
https://qgithub.com/jketterl/openwebrx/wiki/User-Management

A minimum of 2 commands must be entered to create a user. Replace the username with your
callsign. (I used a simple password for the tests: toto)

sudo openwebrx admin adduser f4goh
sudo openwebrx admin enableuser f4goh
sudo openwebrx admin listusers

In the URL bar of firefox enter the following address https://openwebrx/ or openwebrx :8073

<« c ﬁ} U & https://openwebry,

Add security exception

: <« C @ & htps//openwebrx o & | | Q Rechercher Lono» = p—
|
|

openwebrx utilise un certificat de sécurité invalide,

Attentlon : nSqUe probable de sécu rlte Le certificat n'est pas sdr car il est auto-signé

Code d'erreur : MOZILLA_PKIX_ERROR_SELF_SIGNED_CERT

Firefox a détecté une menace de sécurité potentielle et n'a pas poursuivi vers openwebrx,

Si vous accédez a ce site, des attaquants pourraient dérober des informations comme vos

mots de passe, courriels, ou données de carte bancaire. . e
Afficher le certificat

En savoir plus

e (TS Avancé.. Retour (recommandé) I Accepter le risque et poursuivre I

A web page should appear with a default RSl . orev om0 x| — —
<« C @ | © & nhitps//openwebny#re d=nfm s @ ¥ | QR r N @ & =
frequency of around 430Mhz. = m»

Status Log Receiver Map  Settings

A background sound (noise) should be
heard.

43 2??9 MHz
Go to the setting menu at the top right of the

screen FM WFM AM LSB USB
' CW DMR D-Star NXDN
YSF  M17 FreeDV DRM
DIG =
W) el s [ s s
0@ t ——

]l

Audio buffer [0.3 5] Audio output [48.2 ksps] Audio stream [48 kbps]

Network usage [198.2 kbps] Server CPU [25%] Clients [1]
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Username SEttI nCIS

f4goh General SDR devices Bookmark

settings and profiles editor

Password

and decoding decoding reporting

Feature report

Configuration minimale de la station réceptrice

Fill in the data fields General Settings
Receiver information

- Code ;

- Location ;

- Altitude ; Receiver locarion

- Geographical position ; receiver covaron (] - |

Receiver admin fagoh@orange.fr

It is possible to change the background image | [ G_—_G_—GG n
and the icon.

Finish by applying and saving the changes. For development

Apply and save

Cee gle Données cartographiques  Gonditions duilisation  Signaler une erreur cartographique.

Sounding balloon

Receiver band additions (SDR devices and profiles menu)

SDR device settings

2 profile(s)

Current profile: 70cm Bepeaters
State: R_unning Clients: INACTIVE: 2, USER: 3

Connections: 1

The rtl-sdr key is well detected. There are two default profiles, one in UHF and one in VHF. Click on
the link RTL-SDR USB Stick
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Addition of a new HF reception profile on 40m.

RTL-SDR USB Stick 70cm Repeaters New profile

Profile settings

Profile name
Center frequency 7.1
Sample rate
Initial frequency 7.1

Initial modulation

settings

Add Direct Sampling mode

RTL-SDR USB Stick 70cm Repeaters New profile

Profile settings

Profile name

-

Center frequency 7.1 = MHz H

sample rate 2,048 - MS/s H

a

Initial frequency 7.1 = MHz H

Initial modulation LSe H

Direct Sampling Direct sampling (Q branch) H Remove

Settings / SDR device settings / RTL-SDR USB Stick / 40m

Remowve profile... Apply and save

Select the Q branch option for HF, then save the configuration.
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In the URL bar of firefox enter the following address https://openwebrx/ or openwebrx :8073

< C @ © & hitps//openwebry
Select the previously created profile 40 from the strip menu.

OpenWebRX) E_] = g

Status Log Receiver Map Settings

1 1
7.10 MHz 7.15 MHz

l ,
i ; RTL-SDR USB Stick 70cm Repeaters
| 15§ RTL-SDR USB Stick 2m
: E RTL-SDR USB Stick 40m
| Airspy HF+ 20m
Airspy HF+ 30m
Airspy HF+ 40m
Airspy HF+ 80m
: Airspy HF+ 49m Broadcast
SDRPlay RSP2 20m

: SDRPlay RSP2 30m
H SDRPlay RSP2 40m
i
g
|

SDRPlay RSP2 80m
SDRPlay RSP2 49m Broadcast

RTL-SDR USB Stick 40m v

= - : FM WFM AM LSB USB

uTC dB Freq Message
131445 -7 04 7075113 CQ M7DKC CW DMR D-Star NXDN

131445 -4 g 7075960 CQ FAGMM
131445 -16 0.3 7075851 CQ HAOAA YSF  M17 FreeDV DRM

131445 0 0.3 7074755 DL4FBZ G4ADBW -06 DIG FT8 v
131445 -18 04 7075230 CQ S51TA

131445 -2 .1 7074753 CQ G8TQO ) —g T ——
131445 -17 0.3 7074542 CQ PALIHGM 0@
131445 -15 0.4 7075486 CQ EA3IEO

: : Qa3 e
Audio buffer [0.5 s] Audio output [47.3 ksps] Audio stream [48 kbps]) q Q

Network usage [283.1 kbps] Server CPU [24%] Clients [1]

It is possible to decode in real time different digital modes such as FT8 and to have the mapping of
the locators.

OpenWebRX«) { |

Map Settings

Colors

By Band j

=32 | 2N
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6.4 Spots Reporting on pskreporter or in WSPR

In the Spotting and reporting menu, it is possible to activate the reporting of stations in APRS, PSK
and WSPR.

pskreporter settings

Enable sending spots to pskreporter.info

pskreporter callsign FAGOH

This callsign will be used to send spots to pskreporter.info

Antenna information dipole

Antenna description to be sent along with spots to pskreporter

WSPRnet settings

Enable sending spots to wsprnet.org

wspmet callsign FAGOH

This callsign will be used to send spots to wspmet.org

Settings / Spotting and reporting

Apply and save

Don't forget to activate background decoding (Background decoding menu)

Background decoding
Background decoding

Enable background decoding services

Enabled services F18

W FT2

W |T65
e
WSPR
W FST4
B FST4AW
W Jsacall

W Packet

Settings / Background decoding

Apply and save
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15 minutes later the reports were completed in FT8 and WSPR.

Reports en WSPR Reports en FT8
/—x Glosgere
= 7l ‘;;\-ﬂ«.'-' Usited Kingdom

M5TXJ

—~ > ietand
G4IUP

AN

MOBIG3EHQ

Think about adding an HF filter at the input, it improves listening.

1,51687uH 1,51687uH
Y AV e e e |
RTL.SDR .
L L L —. DVB-T+DAB+FM+SDR -
3 RTL2832UR820T2 TCXO+BIAS T+HF o
430,898pF 797,822pF 430,898pF

It is possible to register on the following site https://www.receiverbook.de in order to declare your
webradio or to listen to a station. If you want to make your webradio public, If you want to make your
web radio public, you will need to get a software key and change the configuration in general

settings.

The openwebRX software is much more powerful with a RaspberryPl 4. The new version of
openwebRX from DD5JFK is exceptional and very well done. Unfortunately, the documentation
provided by Jacob is not as good and lacks a lot of explanations.
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6.5 Openwebrx access out of the QRA

To access the Raspberry Pi from outside your QRA, you need to set up the ADSL box or the fiber so
that it directs the connection request to the Raspberry Pl on the local network. Not having at my
disposal all the boxes of the different Internet service providers, | will only detail the configuration of
the Orange LiveBox. For the other providers, it will be necessary to do an Internet research on port
forwarding and domain name configuration.

The configuration is done in 2 steps:

- Perform a port forwarding (8073) to the Raspberry Pl with the IP address 192.168.1.145 for my
case.

- Get a free domain name so that | don't remember by heart the IP address provided by the service
provider.

Check the name assigned to the Raspberry Pl (here FAGOH)
© & 19216811 .

Livebox

Mes equipements

— connectes
Paramétrer I'équipement
Type d'équipement !:| Ordinateur v
nom f4goh
Adresse IP 192.168.1.145
Adresse MAC DC-AG 32 TF.CC-AZ2
Connexion Internet connecte
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In the advanced settings, network menu, then DHCP, add your Raspberry Pi as static IP address.

Parameétres avancés Réseau
...?,‘

Réseau

DHCP I‘ NATIPAT‘ DNS ‘ UPnP ‘DynDNS‘ DMZ ‘ NTP ‘ IPvE

Baux DHCP statiques

Attribuez vous-mé&me une adresse IP a votre équipement.
‘ fagoh V| ‘ 192.168.1.145 ‘ ‘ DC:AG32:7TF.CC:A2 Ajouter
Equipement Adresse IP statique Adresse MAC
Equipement VOV FOERESSEPRTR i
Equipement T  E—————— Hnﬂ
f4goh 192.168.1.145 DC:AB:32:7TF.CC:A2 Hnﬂ

In the advanced settings, network menu, then NAT/PAT, add a new port forwarding to the Raspberry
Pl on port 8073.

J DHCP ‘ NATJ'PAT‘ DNS ‘ UPnP ‘DynDNS‘ DMZ ‘ NTP ‘ IPvG

Les régles NAT/PAT sont nécessaires pour autoriser une communication initiée depuis Internet avec un
équipement particulier de votre réseau. Utiles pour certaines applications comme des jeux en lignes ou des
serveurs de type FTP ... Assurez-vous que cet équipement a une adresse IP statique (parametrable dans l'onglet
DHCP).

Uniguement pour des équipements IPv4.

FTP Server v‘ ‘21 ‘ ‘ 21 | | TCP v‘ ‘ raspberrypi-1 w Creer
FTP Server ex. - 1000-2000

FTP Data

Telnet Portinterne  Port externe Protocole Equipement
Secure Shell Server (SSH)

Secure Web Server (HTTPS)

nouvealud...

Réseau

J DHCP ‘ NAT:’PAT‘ DNS ‘ UPnP ‘DynDNS‘ DMz ‘ NTP ‘ IPvE

| openWebRX | ‘ 8073 ‘ 8073 ‘ ‘ TCP v| ‘ f4goh v‘ ICréer
A TUUL CAT UU’\H pririvy
Activer  Application/Service Portinterne  Port externe Protocole Equipement
Web Server (HTTP) - in TCP meeald [
radio vl poves TCP proe e |
openWebRX 8073 8073 TCP f4goh T
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Still in the advanced settings, network menu, then DynDNS, consult the list of providers available for
your BOX. | chose to take noip

Réseau

J DHCF ‘NATIPAT‘ DNS ‘ UPnF ‘DynDNS‘ DMZ ‘ NTP ‘ IPv6

Le service DynDNS permet d'attribuer un nom de domaine et d'hite fixe, facile a mémoriser, a une adresse [P
statique ou dynamigue ou a une longue URL.

Utile, par exemple, si vous hébergez un site web ou un serveur FTP derriére votre Livebox pour le retrouver
facilement (nom de type monserveur.dydns.org).

No-IP w| | Nom d'hite/de domaine | | Nom d'utilisateur email Mot de passe Enregistrer
dyndns
ChangelP d’'hételde domaine Email utilisateur Mot de passe Mise a jour

DN Sdynamic

Register on the https://www.noip.com/ website by selecting a domain name. Remember the
password for future use.

her v OIN » =

(o)

&~ https://www.noip.com e ﬁ Q\ Recher

Create an easy to remember hostname and never lose your connection again.

Create Your Free Hostname Now

-
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Registration is free, but it will expire after one month unless you respond to the reminder email.

Upgrade Now

Upgrade to Enhanced Dynamic DNS now for only $24.95 a year!

‘ No thanks, just renew my free hostname

You will have to do this every month or pay a subscription.

Back in the advanced settings, network menu, then DynDNS, enter the domain hame previously
chosen with the email account used for registration and its password.

JDHCP ‘NATJ’PAT‘ DNS ‘ UPnP IDynDNS DMZ ‘ NTP ‘ IPvE

Le service DynDNS permet d'attribuer un nom de domaine et d'héte fixe, facile a mémoriser, & une adresse IP
statigue ou dynamigue ou a une longue URL.

Utile, par exemple, si vous hébergez un site web ou un serveur FTP derriére votre Livebox pour le retrouver
facilement {(nom de type monserveur.dydns.org).

I w | | fdgohsdrddns net fdgoh@orange fr ssssssssse Enregistrer
Service Nom d'héte/de domaine Email utilisateur Mot de passe Mise a jour
MNo-IP f4gohsdr.ddns. net f4goh@orange fr FHERERE Non disponible Hnﬁ @

It is now possible to connect to openWebRX with the following address from outside the QRA:

&« (& Q © 4 |fagohsdr.ddns.net

OpenWebRX¢) f | '

Panorama of the world above France

Sounding balloon.
Receiver is operated by: Receiver Operator
Device: Receiver RTL-sdr

Antenna: Dipole
Website: hampr
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Summary:

7.1 R2could introduction
7.2 R2Could Installation
7.3 Start r2could

7.4 Troubleshooting

$.3.3 1—
. . b,
Raspberry Pi for HAM Radio PR e
|
Part 7: r2could and radiosonde auto rx
eHoavre Rouen ]
3y 1 Caoen Bﬂ\(%})) »)
\\\, 5H Pare)
A% 3
e :d?o?:n:sa*da_a;:c_'- 131 Xi’y\yj{g@ A
| A4 | ((( :;92:3;::;;?5:355‘55_5'—cu'sa;a o] \E
L S
298 \ rléans o
ET e
| £3 ]
Angers Jours
Nagtes gc n[a!grel région?jl A
Chg,e[ Loire-Anjou-Touraine e Boucr’ges
Prerequisites: Discovery of Raspberry Pi part 1
P.2
P.3
P.6
P. 10
Prerequisite: Raspberry PI Tutorial Part 4 and 5
7.5 Radiosonde auto rx introduction P.11
7.6 Radiosonde auto rx Installation P.11
P. 16

7.7 Start radiosonde auto rx

This tutorial only comments on the user manual or the existing wiki with additional

screenshots.

Version 5/09/2020 V1.0
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7.1 R2could introduction.

The NOAA (National Oceanic and Atmospheric Administration) satellites have been in orbit for a long
time. They emit continuous weather images on 137Mhz. Currently there are 3 (NOAA15,18 and 19),
they have been joined by a Russian satellite Meteor-M2 which broadcasts color images.

The advantage of using a Raspberry Pi to receive weather images is obvious, we have no regrets
about leaving it on 24 hours a day. Its software automatically updates the orbital parameters of the
satellites (TLE: "Two-Line Elements") and manages the reception and decoding of the images.

Moreover, r2could also decodes the telemetry of cubesats. As soon as a new cubesat is in service,
the update is automatic.

For aerials, the use of a dual-band antenna is enough to start. But if you want to get the best possible
reception, a 137 Mhz four-wire QFH antenna is easy to build.

r2cloud WM

Name Date Has data
NOAA 15 07:12 29-May-2020 v
NOAA 19 06:34 29-May-2020 v
NOAA 18 21:40 28-May-2020 v

NOAA 18 19:58 28-May-2020 v

On the hardware side, a Raspebrry Pi and an rtl-sdr key are sufficient. No monitor or keyboard
connected to the Raspberry Pl is required, even for commissioning.

: -
" Ve b"_
A8 up :
Alimentation 5V
Céble Ethernet
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7.2 R2Could Installation

https://qgithub.com/dernasherbrezon/r2cloud

From the link above, download the file image_2020-03-21-r2cloud-lite.zip and choose the easy
installation mode.

Installation

1. Install r2cloud
® From the image. This is simpliest way and require brand new SD card

© Download th§ latest gfficial image

@ Insert SD card into the card reader and flash it. You could use Etcher to do this

@ Insert SD card into the card reader and create file r2cloud.txt in the root directory. This file should contain any
random string. This string is a login token. This token will be used during initial setup.

Extraire le fichier compressé
.. image_2020-03-21-rZcloud-lite 29/05/2020 11:27 Dossier de fichiers

I T R - SAE e A r o
pe

) | ) Extraire les dossiers compressés

Sélectionner une destination et extraire les fichiers

.
= Copie de 1 &lément (1,85 Go) = =

Copie de 1 élément (1,85 Go)

de image_202.. ..\image_ 2020 vers image_202... ..\image 2020

-— - I

(™ Plus de détails

Download and install the utility and check to copy the image to an mSD card.

https://www.balena.io/etcher/

Flash OS images to SD cards & USB drives, safely and easily.

L+

Select image
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Tutorial

Select the file image_2020-03-21-r2cloud-lite.img, the reader of the mSD card, then click on Flash.

2020-03-2...-lite.img

¢ Flash Complete!
1

&9 balenakicher

Generic M..SB Device

Flash!

&g balena

Flash Another

card reader.

Once the copy is complete, unplug and plug the mSd

In Windows, the window below will appear.

Use the file explorer in the partition named boot.

> Exécution automatique

boot (G3)

Options : générales

Quvrir le dossier et afficher les fichiers
avec Explorateur Windows

N

++ Importer des photos et vidéos
avec Dropbox

Options d'exécution automatique dans e Panneau de configurg|

In the explorer, make sure that you can see the file extensions by following steps 1 to 5 (box 4

unchecked).
[ -

-

o~
'r\_.J“\_.)l |- » Ordinateur » boot (G:) » |
e ———

Graver

I Organiser = I Partager avec =
A

Couper 1
Copier

Coller
Annuler

Reétablir
Selectionner tout

[L] Disposition 3
I Options des dossiers et de recherche I

2

Supprimer les propriétés

Supprimer

Renommer

Proprigtés

Fermer

e TIVEEOX

38 élément(s)

-

Mouveau dossier
Mom

| issuetdt

. cmdlinetxt
| config.tet
|| fixupd.dat
|| fixupdcd.dat
|| fixupdx.dat
|| start.elf

|| start_cd.elf
|| start_db.elf
|| start_x.elf
|| startd.elf
|| startded.elf
|| startddb.elf
|| startdx.elf
|| fixupddb.dat
|| fixup.dat

{ Options des dossiers 3

[EERIE] =)
=x=)

>l

| Général || Affichage | Rechercher |

Mfichage des dossiers
ous pouvez appliquer le type d'affichage (les détails ou les icénes, par
exemple) de ce dossier 3 tous les dossiers du méme type.

[ Appliquer awx dossiers ] ’ Reinitialiser les dossiers

Paramétres avances :

@ Afficher les fichiers, dossiers et lecteurs cachés
() Me pas afficher les fichiers, dossiers ou lecteurs cachés
Lors de |a saisie en mode d'affichage Liste
() Effectuer la saisie automatiquement dans la zone Rechercher
@ Sélectionner I'élément affiche comespondant au texte saisi
%:asquer les extensions des fichiers dont le type est connu
asquer les fichiers protégés du systéme d' itation (rec
Masquer les lecteurs vides dans le dossier Ordinateur
[ Owvrir les fenétres des dossiers dans un processus différent

4

dé)

[ Toujours afficher des icéines, jamais des miniatures
< 1 | b

[ Restaurer les fenétres des dossiers ouvertes lors de la prochaine ouverture de s

’ Paramétres par défaut

2]

-

m

[ ok ]I[ Annuler

Appliquer
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Create a new file named r2could. txt

[ “ . o
— w — a
mﬂ_ » Ordinateur + boot (G) » + |5 W\ Rechercher dans : boot (&) 2|

Organiser = Partager avec Graver Mouveau dossier (] @
5] Documents “  Nom Maodifié le Type Taille =
(& Images issue bt 21/03/2020 12:06 Document texte 1Ko A A I Dossier
& Musique = o Clique droit Recherd
i — | emdlinetxd 21/03/2020 12:06 Document texte 1Ko dans Ia zone bla n E‘ Raccourci
idéos i o ‘
| config.bet 21/03/2020 11:56 Document texte 2Ko = @ Microsoft Access Database
| ] fixupd.dat 12/02/2020 12:33 Fichier DAT 7Ko )
1% Ordinateur 9 fouplcd.dat  12/02/20201233  Fichies DAT 1K &) Image bitmap
&, Disque local (C) Bluptedda e ' fcerea ° % AMD Catalyst Control Center Contact
| fixupdrdat 12/02/2020 12:33 Fichier DAT 9Ko )
E Lecteur DVD RW (D:) DSI_1 . Affichage » @ Document Microsoft Word
. || start.elf 12/02/2020 12:33 Fichier ELF 2816 Ko 9 :
E : : 2 D t Journal
=y ((F)J [ start_cd.elf 12/02/202012:33  Fichier ELF 675 Ko Trier par v ocument Joumna
(CJELls ] start._db.ef 12/02/202012:33  Fichier ELF 4747 Ko Regrouper par ’ Lipmasnl srese rh e
1 2| [ startxeif 12/02/20201233  Fichier ELF 3708 Ko Actualiser B | D= @it
M overiays 1 o : 2 Présentation OpenDacument
|| startd.elf 12/02/2020 12:33 Fichier ELF 2720 Ko Personnaliser ce dossier... &)
& e | ] startdcd.elf 12/02/20201233  Fichier ELF 766 Ko [ Classeur OpenDocument
':‘; E;:?’HONY_pC | startddb.elf 12/02/202012:33  Fichier ELF 4486 Ko ) Coller Texte OpenDocument
- EBO ] startdx.elf 12/02/202012:33  Fichier ELF 3464 Ko EECIILSE 1] Présentation Microsoft PowerPaint
= | ] fixupddb.dat 12/02/2020 12:30 Fichier DAT 9Ko % GitBash Here [ Microsoft Publisher Document
- | fixup.dat 05/02/2020 14:25 Fichier DAT 7 Ko Coller le raccourci B Fichier Python
Annuler la suppression Ctrl+Z F it RTF
38 élément(s) &) Formo
%%  Envoyer par transfert..,
(1= Feuille de calcul Microsoft Excel
= = PN ' 4, Dossier compressé
3 »|E)  Porte-documents
Propriétés [
- -
e §
| Elr2cloud.bd] |  29/05/202013:20  Document texte 0 Kol

Open the r2could. txt file and indicate his login. To make it simple, use his callsign. Don't forget to
save the file.

€] kernel.img 03/02 (20204050 = A — Sas ke
|t kernel7.img 03/0 E r2cloud.txt - Bloc-notes

|24 kernel7Limg 03/0 Fichier Edition Format Affichage 7

|| kerneld.img 03/02| [kblgoh

|| bootcode.bin 17,01

|| UCENCE.broa... 17/01

|| COPYIMNG.linuwe 24,0

| overlays 2110

|| rdcloud.tet 29/0

Insert the mSd card into the Raspebrry Pi, then turn on the power with the rtl-sdr key connected:

P-4 0208 L0 TR
SR [—

HOJ¥aS- 1LY
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7.3 Start r2could

Use the domain name already preconfigured in the Raspberry PI https://raspberrypi.local, or use the IP
address of its Raspberry Pl connected on the local network.

Reminder: To know the IP address of the Raspberry Pi, please refer to the tutorial Part 1.

When connecting, accept the security exception.

<« c @

bancaire.

En savoir plus...

© . hitps//192.168.1.145 90%

I Attention : risque probable de sécurité

Firefox a détecté une menace de sécurité potentielle et n'a pas poursuivi vers 192.168.1.145. Si vous accédez a ce site,
des attaquants pourraient dérober des informations comme vos mots de passe, courriels, ou données de carte

Retour (recommandé)

oo ©@ 7| | Q Rechercher

Yo e =

| »

m

Avancé...

Enter the previously chosen login
in the text file. Also enter an email
and a password.

Enter its longitude and
latitude coordinates.
(Coordinates in decimal
degrees)

Accept automatic updates.

© £ https://192.168.1.145/#/setup

Setup

This is a first time login. Please setup account:

1. Insert your SD card into the card reader

2. Open SD card contents and create the file
r2cloud.txt there

3. Put some keyword into this file on a single
line

4, Save the file and open this page once
again

5. Enter the keyword, new email and
password

kblgoh
kblgoh@yahoo.com

Setup coordinates

Base station coordinates are essential for
scheduling satellite observations

47.890242

0.276770

Automatically detect using current browser.

Detect

Automatic updates

Automatic updates will keep your base station
up-to-date. We constantly deliver new
functionality and bug fixes

Enable

Back

RPI part 7-V1.0.docx @
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The main page must appear

DVB-T+DAB+FM

In the Configuration menu, General, check the accuracy of the geographic coordinates of the
receiving site.

Configuration ™
—
General configuration DoNs
SSL
Latitude Longitude R2Server
47.890242 0.27677 Detect
PPM type PPM

AUTO E|

Auto-update enabled

In the TLE menu, the update is not done yet. You will have to wait several hours.

Le TLE n’est pas a jour Le TLE est a jour (en vert

Last update: 21-03-2020 UTC I Last update: 28-05-2020 UTC I
Satellite B Satellite E|
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In the Schedule menu, select the satellites to be received.

Name Next pass Frequency Enabled
MOAA 15 29-May-2020 18:36 137620000 hz
NOAA 18 29-May-2020 19:45 137912500 hz
NOAA 19 29-May-2020 16:24 137100000 hz
GOMX-1 437250000 hz [
FUNCUBE-1 (AD-73) 145935000 hz [
METEQR-M 2 29-May-2020 17:54 137100000 hz
AAUSAT 4 437424000 hz [
Leave the Raspberry Pi on and wait 24 to 48 hours. © £ hiips//192168.1.145#/ogin 0% -

To see the images, you will have to log in.
Login

kblgoh@yahoo.com

Forgot password

In the Observations menu, click on the date of the concerned satellite (if data have been received,
the line appears in green color).

“« > & @ © £ hitps//192.168.1.75/#/admir 30 % ses Y | | Q Rechercher + IN @ @'
Name Date Has data
NOAA 18 09:55 29-May-2020 v
NOAA 15 08:52 29-May-2020 v
METEOR-M 2 08:06 29-May-2020 L

The received image will then appear.
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The color images of the meteor satellite are distorted on the sides. This is normal, but the
SmoothMeteor program can straighten these images.

Smooth Meteor - Version 1.7
-

File View Stretch Help

Vil |
i

‘e | saveasBMP | save as JPEG | Undo |

Load Image | Flip NIS| Ealise

[
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7.4 Troubleshooting

If after 48 hours no image is received, the antenna and the connectivity between the rtl-sdr key and

the Raspberry Pi must be checked.

The ssh connection with the Putty utility and the Raspberry Pl is not possible. It will be necessary to

connect a monitor and a keyboard on the Raspberry Pi.

Raspberrypi login : pi
Password : raspberry

Check rtl_sdr key :

rtl_test

RPI part 7-V1.0.docx KA
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7.5 Radiosonde auto rx introduction

Like r2could for satellites, the radiosonde auto rx software allows to receive and display on a map the
position of weather radiosondes sent regularly.

https://qgithub.com/projecthorus/radiosonde auto rx/wiki

Currently, the models of radiosondes supported by the software are as follows:

Vaisala RS92 (experimental support for the RS92-NGP)

Vaisala RS41

Graw DFMO06/DFMO09/DFM17/PS-15

Meteomodem M10

Intermet iMet-4 (and 'narrowband’ iMet-1 sondes)

Lockheed Martin LMS6, 400 MHz and 1680 MHz variants (including the new 'LMS-X' type)
Meisei iIMS-100

7.6 Radiosonde auto rx Installation

There is no ready-to-use image file. To install the radiosonde auto rx software, you will need to
prepare an mSD card with "Raspbian Lite" and install the rtl-sdr libraries.

Preliminary Installation Summary:

- HAM Radio with the Raspberry Pi Part 4 (Complete installation except the backup of the mSd
card which can be done later);

- HAM Radio with Raspberry Pi Part 5.6 Installation of the RTL-SDR key as summarized in the
following commands:

Updating repositories and software: (it is recommended to use the PuTTY utility)

sudo apt update
sudo apt upgrade

Installing the git utility:

sudo apt install git

Installation of dependencies for radiosonde auto rx

sudo apt-get install python-numpy python-setuptools python-crcmod python-
requests python-dateutil python-pip sox git build-essential cmake usbutils
libusb-1.0-0-dev rng-tools libsamplerate-dev
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Installation of libraries for python programming software

sudo pip install flask flask-socketio

You will find the installation of the rtl-sdr radio receiver key as in part 5.6 of the tutorial.

git clone https://github.com/osmocom/rtl-sdr.git

cd rtl-sdr

mkdir build

cd build

cmake -DINSTALL UDEV_RULES=ON -DDETACH KERNEL DRIVER=ON .. /
sudo make install

sudo ldconfig

udo nano Seto/modprobe.d/rtlsdr-blacklist.conf

sudo nano /etc/modprobe.d/rtlsdr-blacklist.conf

blacklist dvb usb rtl28xxu
blacklist rtl2832
blacklist rtl12830
blacklist dvb usb rtl2832u
blacklist dvb usb v2
blacklist dvb_core

Copy and paste the above list into the nano editor. Right click reminder: to paste the text in the nano
editor.
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E® pi@raspberrypi: ~/rtl-sdr/build lilﬂléj

GNU nano 3.2 fetc/modprobe.d/rtledr-blacklist.conf Modifié -

Save the file using the Ctrl + o keys, then the
enter key to validate the recording.

Verr. maj Verr. maj

Maj

AGr! @ | [Fn

Restart the Raspberry PI:

sudo reboot

Verification: Plug the rtl-sdr key into a USB port on the Raspberry Pi. Connect the rtl-sdr key to the
Raspberry Pi on a free USB port.

.................... L0008 LI AN .

.................... = [l
] o " e

BOX ADSL

Alimentation 5V |
Céble Ethernet

Check the presence of the rtl-sdr key:

With LXTerminal or Putty, type the following command line:

lsusb
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Find rtl-sdr key : RTL238 DVB-T

Raspberry Pi 3 :

With LXTerminal or Putty, type the following command line: (be careful, underscore key)

rtl_test

The rtl-sdr key should be recognized, if not, disconnect and reconnect the key and restart the test.

(minimum}) : 0

Radiosonde Auto RX software Installation

git clone https://github.com/projecthorus/radiosonde auto rx.git

1ls
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Don't forget the tab key TAB. The reflex for typing the 2
command lines without copying and pasting in PuTTY must be: Iﬁ

cdraTAB aTAB ./b TAB

cd radiosonde_auto_rx/auto_rx
./build. sh

Copy the configuration file

cp station.cfg.example station.cfg

Edit the configuration file station.cfg with the nano editor

https://github.com/projecthorus/radiosonde auto rx/wiki/Confiquration-Settings

Below is the minimum configuration:

Modification

Reception frequencies min and max

.

Define the geographical position of
the listening station.
Coordinates in decimal degrees.

Identification on the tracker.habhub.org | | e e T upload listener position
website
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7.7 Start radiosonde auto rx

Run the program with python. (Make sure to run the program from the radiosonde_auto_rx/auto_rx

directory)

python auto_rx.py

on W3G

Once the program radiosonde auto rx is executed, open with a browser the web page with the IP
address of the Raspberry Pl on port 5000.

http://192.168.1.145:5000/ or with your domain name http://f4goh:5000/

m o e

& C @ © & 192.168.1.145 90 %

Current Task: SDR #0: Scanning

SDR Age Type Freq (MHz) ID

None

<

Auto-Follow Latest Sonde:

+

Hide Map:

m

carait. LU

|||||||

Poitlers

A map should appear with, if any, the position of the balloons.

Paris

Middelburg —s-Hertogenbosch

Lille

Dussel

Aacher

Létzebuerg

Time Frame Latitude Longitude Alt(m) Vel (kph) Asc (m/s) Temp (°C) RH (%) Az (°) El(°) Range (km) Ot

Idorf
Sieq
8

Ke

oblenz

Frankfurta
Main

Mannheim

thMap contributors
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With the browser, go to the following WEB page:

http://tracker.habhub.orqg/

BIOWL1_chase

KDABFP ©
1.8m/s5.4m/s

RATE VIH

1554 m (1 554 m)
ALTITUDE (MAX)
2020-05-30 15:30:04
DATETIME (LOCAL)
35.73896, -78.89296

COORDINATES

0.66
CDA

%/ (i99)
N PWHggih
-

4.1

PRED LANDING SPEED
35.72599

ONBOARD PREDICTION (LAT)

.88245
OMBOARD PREDICTION (LON)

360
PRED TTL

E)
SATELLITES

C

RATURE, EXTERNAL
RATURE INTERNAL
Received 225 ago via:
KD4BFPC, KD4BFPW

KCOD-12 Ouilgwer

AEDSS-12 Concameaus

Exeter
o

Torguay.
2

Guernsey

Jersey =
Perros Guirec

a
Saint-Malo

©

o

Lannion

Saint-Brieuc
o

@

Lorient
o

b f-;mhﬂignﬁm
o
o) mhouth
-

M;c&gm

Canterbury
a

@gff'm

Ghenges -
0{@} No position available ¥

g
Lidge N
o

T Drussers

@ﬁqg ton

Belgium
o

= ~, Charleroi

Le Havre
o

Reims
o

Caen DHl @g»
[+]

i |

FAGOH
Radio:
Antenna; d

B Parfig)
* Ve rs‘g‘%%gb 2 == :
(G2

151

Last Contact:

Trofas
o

=2g0 mm [26]

A45km

Orléans
o

[ A77]

Angers {A71]
<)
Parc naturel régional
chalet Loire-Anjou-Touraine
o

phim-ttn1

Jours
o

i Nantes [ Aas ] Besz
DELTA-5R Saint-Nazaired ,

Bﬂuégus
(((g)) Bn
France

DL2623-4_chase intean de-Morts. EE

n-de-Mont ) Parc natdre|
La P.Dcng—sl_r—‘fon régional de

PU‘},“"S la Brenne

AD4XX-11 E

(]

Your station should be listed. This site also indicates the presence of probe balloons and the
possibility for your station to decode them.

To exit the program, press ctrl+c
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Automatically start "radiosonde auto rx" when starting the Raspberry Pl

(From the radiosonde auto_rx/auto_rx folder)

cd ~/radiosonde_auto_rx/auto_rx/

Copy the startup file

sudo cp auto_rx.service /etc/systemd/system/

Restart the Raspberry Pl

sudo reboot

Once the program radiosonde auto rx is executed, open with a browser the web page with the IP
address of the Raspberry Pl on port 5000.

http://192.168.1.145:5000/ or with your domain name http://f4goh:5000/

Radiosonde Auto-RX Status Version: 1.3.1
Current Task: SDR #0: Scanning

SDR Age Type Freq (MHz) ID Time Frame Latitude Longitude Alt(m) Vel (kph) Asc (m/s) Temp (°C) RH (%) Az (°) EI(°) Ran

None
< 1. »
Auto-Follow Latest Sonde: ¥  Hide Map: [l

o= \'»._\\ //r" \ 72 Chevrel e

A ; ; ) 7

4+ [ 2 A " Parcnaturel / 5. = S =)

— W ."éqirma,l' { ‘g A A T /

b Normandie- .

pu

= \ Maine

:,A 2 A ‘ o - \

J X | / ,/ \ X
~—— ¢ & gl ¥ — —~ o { / | \
REHRES TR SR S e AU S = R : ]
7 Mpramsr S0 3% J o L~X L e A / )= 1\ a7/

7 I . 5 \ / e / - {
| ~—y \ J teN ( ; \
| o >4 /S \ [ w‘

/ ; & o p'< { \ : )
} ; R 58 A L\ ,I /D -Orléans= /
\ L : | 2t ik = /

A / L / 2 1

To remove "auto rx radiosonde” on startup of the Raspberry PI, perform the following command and
then restart.

sudo rm /etc/systemd/system/auto_rx.service

To be continued:
Flight tracking of ADS-B aircraft: https://flightaware.com/adsb/piaware/build
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Raspberry Pi for HAM Radio
Part 8

Summary:

Part 8 : HamPi and RadioPI

Prerequisites: Discovery of Raspberry Pi part 1

8.1 HamPi introduction
8.2 Image disk installation
8.3 Start HamPi

8.4 RadioPi introduction
8.5 Image disk installation
8.6 Start RadioPi
Appendix

Version du 25/09/2021 V1.3

P. 10
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8.1 HamPi introduction

HamPi 1.x is a Raspbian distribution containing more than 100 preinstalled software created by Dave
Slotter, W3DJS. The list of preinstalled software is in the appendix on page 9.

The organization of the menu containing the software is very well done.

‘ @ E Epi@hampi:~
@ Programmation >

(@ Education ? E Antenna Analyzer

!_2 Bureautique ? E Automatic Packet Reporting System (APRS) >
ARy,
§p Intemet 4 E Calculators ?

m Son et vidéo > E D-Rats ?
& Graphisme > E Fidigi Suite ’

il Autre > E Morse Code (CW) >
s systs > g PsK >

? E Software Defined Radio (SDR) >

| Fedoamatew > KEREEES ’
C GridTracker

@ Help > Weak Signal > r
#| BlueDV . js8call
Préférences > - @ )

@9 CHIRP e jtax

. FreeDV . Message Aggregator

-

< hamfax
-]

7| inspectrum
-]

i

b Lopora
1= Pat Menu

Z QSSTV

@) ate

twelock

£ twHamQTH
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8.2 Image disk installation

Start by visiting the official website.

https://qgithub.com/dslotter/HamPi

To find out what's new in the latest version.
But the download link is here

https://sourceforge.net/projects/hampi/

Then download the file
HamPi_vx.x.img.xz

Image size is about 2 or 3 Go
A 32GB mSD card will be required.

Project Activity

Download Get Updates

Summary Files

Released /2021-06 Release/HamPi_v1.4a.imgxz

The screenshots show the installation of version
v1.2a, the process is identical for the more
recent versions.

To make downloading easier, use Free Download Manager utility. This will resume the download in

case of interruption. After clicking on the icon, paste the URL of the file to download.

-
E} Free Download Manager

HamPi_v1.2a.img.xz

]

Téléchargé 1,02 GB de 3,47 GB
Witesse de téléchargement - 1,1 MB/s

Ajoute le 09:19

C:fUsers/anthony/Downloads

http:/fhampi radiowaves ca/HamPi v1.2a imag.xz

L

Gy 4098MB/s t0B/s

Voulez-vous faire de FDM votre client torrent par défaut? Définir par défaut Me pas redemander *
Tout (3) Active (1) Terming  Torrent  YouTube  Vidéo  Musigue =
[l Nom Statut Vitesse Taille Ajouté ~
01 |l HamPiLvizaimgx 29% 33m 555 41,1 MBis 1,0213,47 GB 09:19
Geénéral Progression Connexions

29% (41m 19s)

HamPi_v1 2a.imgxz v
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Download and install the utility and check to copy the image to an mSD card.

https://www.balena.io/etcher/

Flash OS images to SD cards & USB drives, safely and easily.

L+

Select image

Select the file HamPi_ vx.x.img.xz, the player of the mSD card, then click on Flash.

Please note that a 32GB mSD card is required.

Etcher

HamPi_v....img.xz

Generic... Device

0 ¥

Select image l 6% Flashing

Ko\ | b Ordinateur » temp (E) K tuto-rpi » W3DIS » HamPiv10 » HamPivi0 by W3DJS

Organiser = Mouveau dossier

. g balena
Nom Modifie le Type

W0 Favoris |
Bl Bureau ® HarmPi_vl 0.imgxz I 18,/06,/2020 17:05 Fichier XZ 3

= Emplacements récents

It will take a good quarter of an hour for the writing and verification to be completed.
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8.3 Start HamPi

As soon as the power is turned on, the country and language must be configured as explained in part

E Epi@hampi: ~
0 Programming >

1.

Gn
o

Raspberry Pi Configuration

w x

Interfaces

Performance

Localisati oni

N . .

@ Education > System Display
'_2 Office > |Locale:

i .

@ Internet > | Timezone:

m Sound & Video *> | Keyboard:

? Graphics > | Wireless LAN Country:

T - o

Appearance Settings
Main Menu Editor

== Print Settings

g Screen Configuration

Mouse and Keyboard Settings

Raspberry Pi Configuration
‘ Recommended Software

By default the SSh and VNC connection is
enabled.

The control of the Raspberry via PUTTY in SSh
and the use of VNC viewer are explained in the
1st part of my tutorials.

Reboot needed

be rebooted to take effect.

Would you like to reboot now?

No

Set Locale... 4
SetTimezone.. 5

Set Keyboard... g

Set WLAN Country... 7

v x

The changes you have made require the Raspberry Pi to

Yes 8

Cancel

OK

Raspberry Pi Configuration

System Display Interfaces | Performance | Localisation
Camera: Enable o) Disable
SSH: * Enable Disable
WNC: ® Enable Disable
SPI: Enable o) Disable
12C: Enable o) Disable
Serial Port: Enable ¢ Disable
Serial Console: ) Enable -
1-Wire: Enable ¢ Disable
Remote GPIO: Enable o Disable

Cancel OK
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| first plugged in the rtl-sdr key, but the rt1l test command did not work. | had to do the
manipulation explained in part 3 of my tutorials, page 6 with the command line terminal.

sudo nano /etc/modprobe.d/rtlsdr-blacklist.conf

blacklist
blacklist
blacklist
blacklist
blacklist
blacklist

dvb usb rtl28xxu
rtl2832

rtl2830

dvb usb rtl2832u
dvb usb v2

dvb core

Copy and paste the above list into the nano editor

Reminder right click to paste the text in the nano editor

@ pi@raspberrypi: ~/rtl-sdr/build

GNU nano 3.2

fetc/modprobe.d/rtlsedr-blacklist.conf

Verr. maj

Maj

Ctrl & Al

Save the file using the Ctrl + o keys, then
the enter key to validate the recording.
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Restart the Raspberry PI.

sudo reboot .

sudo reboot

Verification: Plug the rtl-sdr key into a USB port on the Raspberry Pi.
With LXTerminal or Putty, type the following command line :

lsusb

Locate the rtl-sdr key : RTL238 DVB-T

Cas de la Raspberry

p3 e :

Pi 4 :
= t:

With LXTerminal or Putty, type the following command line : (be careful, underscore)

rtl_test

The rtl-sdr key should be recognized, if not, disconnect and reconnect the key and restart the test.

L (minimum) : O
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With the GQRX software, | tested the correct reception of the 88-108Mhz FM band.

2 du volume !quv2,12,1-52-gbm‘, pi@raspberrypiim 16:31
(\\\ v Analog
HDMI
\ N
Garx v2.12.1-52-gbcfg531 - rtl=0 A\ \ ‘\
\
File Tools View Help ( \ ‘\\ \\
a9 \
G mm B L By Contréle du volume

j Lecture | Enregistrement | Périphériques de sortie | *

1 O O . 7 0 2 O 0 O 0 0 Receiver Options 2 X

702.000

Hardware freq 100.000000 MHz il Sons systéme

. — 93% (17808)

Frequency 100702,000 | kHz ',’ILe: 'CC%‘-DE B)

Filter width  Normal

Filter shape Normal ® GaRx...sur | JAdie imemhgx:d\ﬁc:;:;e::eu;\‘llono'analfg;\que
Mode WFM (stereo) « . N -,«,J@ Audio interne Mono analog\quel
AGC  Medium -] - _ =

Squelch  -150,0dB [=|| A || R

?
=
=
= =

fl Noise blanker  NB1 NB2
| Input con... | Receiver Opt... | FFT Sett...
Audio 5 X

} ; Afficher : Applications
| Gain e—— ©.0dB

Mute = UDP | Rec
DsP

B

e

But the sound did not work on the 3.5 jack output.
1- Then right-click on the speaker icon and check Analog.
2- With the "audio pulse volume" control utility, right-click on "internal mono analog audio" and
select the 2nd line.
I don't have time to test all the software. Each OM will have to carry out its own tests.
There is a help page on GitHub (registration required) where you can ask questions and a group of

Raspberry Pi users around the radio.

https://qgithub.com/dslotter/HamPi/issues

https://groups.io/g/RaspberryPi-4-HamRadio/
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8.4 RadioPi Introduction

RadioPi is a Raspbian distribution created by BG6LH, BG1TPT, BI1EIH containing 15 pre-installed
software packages. The advantage of this image disk is to propose a startup wiki (user manual)
which is not the case for HamPi. On the other hand, this image has much less preinstalled software
than HamPi. Hopefully RadioPi will benefit from the same number of software packages as HamPI in
the future.

- WSJT-X, 2.2.2, The extreme weak-signal communication software

- JTDX, 2.1.0-RC150, More features than WSJT-X

- TQSL, 2.4.3, The ARRL LoTW QSL client

- Xlog, 2.0.14, A light weight logging program

- Fldigi, 4.1.01, Amateur Radio in Digital Modes

- CHIRP, daily20190104, Programming amateur radios, supporting a large number of
manufacturers and models, such as Yaesu, Icom, Kenwood, Baofeng, TYT and so on.

- QSSTV, 9.2.6, Receiving and transmitting SSTV and HAMDRM(DSSTV)

-  GNU Radio Companion, 3.7.13.4, GNU Radio is a free & open-source software development
toolkit that provides signal processing blocks to implement software radios.

- GORX, 2.11.5, Gqrx is an open source software defined radio receiver (SDR) powered by the
GNU Radio and the Qt graphical toolkit.

- CubicSDR, 0.2.5, Cross-platform SDR application

- Direwolf, 1.4, A software "soundcard” modem/TNC and APRS en/decoder

- Gpredict, 2.3-33-gca42d22-1, A real-time satellite tracking and orbit prediction application

- VNC Server, 6.7.2, To remote control your rig remotely by VNC

- PulseAudio Preferences, 1.1, For simultaneous line-output, and transmit monitoring.

e Bllvieradiopi: ~] 1437
@ rrogrammation > —

('j@ Education >

@V 3 N

@ Internet >
T

‘ET Son et vidéo

% Graphisme

>
,9 Outils systéme >
e Y Accessoires >
& rep , @ CubicsDR

Dire Wolf
|==| Préférences >

P@A Flarg
/ Bum ﬂ Fldigi
. Shutdown. §0 GNU Radio Companion

p e Gpredict
! Gagrx
4# Jtdx

@ Vessage Aggregator

% ossTv

=
%[ TrustedQSL

8-
gl{adioPi
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8.5 Image disk installation

From the https://radiopi.club/ website, download the back version of the image.

Downloads

Then decompress the archive with the 7zip utility.

|_{. image 202018 01 _caddinni=in

: Ourvrir
| lien.td

©) Partager avec Skype

Extraire tout...

CRC SHA
[of  Edit with Notepad++
& Copy to pCloud Sync

Chuvrir dans une nouvelle fenétre

%+ Envoyer par transfert...

I 18,0 Dossier compressé 1 322 827 Ko
Document texte 1Ko

3 Cuvrir archive

2 Chuvrir archive

Extraire les fichiers...

Extraire Ici

46% BExtraction E\wsprClubltuto-r

v -08-01-radiopi.zip

Temps écoulé :
Temps restant :
Fichiers:

Taux de compression :
BExtraction

2020-08-01radiopi img

00:00:36 Taille totale
00:00:41 Vitesse
1] Traité
ML Compressé:

4416 M
56 MB/s
2059 M

16 M

To copy the image to an mSD card, use the same procedure as for HamPi (page 4 of the same

document) with the Etcher utility.
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8.6 Prise en main de radioPi

Start by configuring the country and keyboard by going to the "RaspberryPi configuration” menu.

’ @ pi@radiopi:~
@ Programming >

7 s
@ Education >

@ Internet >

m Sound & Video >
? Graphics >
@ System Tools >
Qﬁ% Accessories >
@8) Hamradio >

@ Help > .
TR - oo v

%I RUn Appearance Settings
0’ Fcitx Configuration
. Shutdown...

| Input Method

| Keyboard and Mouse

PulseAudio Preferences

Locale v o~ X Timezone v oA X
Language:  fr(French) ~  Area Europe -
Country: FR (France) ~  Location: Paris -

Character Set: UTF-8 = Cancel I OK
Cancel I OK

Keyboard v oA X
Model: | Generic 105-key PC (intl.) -
Layout: | French -
Variant: | French -
Cancel I OK
Reboot needed v oA X |

The changes you have made require the Raspberry Pi to
be rebooted to take effect.

Would you like to reboot now?

No Yes
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Perform the following operations to remove the fcitx utility that interferes with the use of the French

keyboard.

sudo apt purge fcitx
sudo apt autoremove
sudo apt update
sudo reboot

Options

X pavucontrol

'Qa% Accessaolres

D outils d'administratior
Communication

€ Bureau GNOME
Bureau KDE

= | Autres bureaux

-

18| Polices

dhy Jeux

¥ Graphisme

@ Internet

= Anciennes application
JB3 Localisation

| Add / Remove Software | v oA X

Pulseaudio terminal mixer based in pavucontrol
L pamix-1.6~git20180112.eadab3b-3

PulseAudio controller for the system tray
| pasystray-0.7.1-1

. A PulseAudio Volume Control
=ty

Qt port of volume control pavucontrol

~| pavucontr
Authentification ~ x

|
Une authentification est nécessaire pour installer un logiciel

i |

Identite : |pi

Mot de passe:

.......... ‘ rad|0pi599

[ vaioer |
schargée 1023 ko

TG Murtimedia
2] Réseau
Annuler
B Autres Pulse,
@ Développement volume control tool (mixer) for the PulseAudio sound server. In I Licence unknown
. contrast to classic mixer tools this one allows you to control both . p E
Source bian-stabl
Edition _ the volume of hardware devices and of each playback stream ouiee TSP S el
{2 Outils systeme . separately. It also allows you to redirect a playback stream to Cancel Apply OK
GQRX with the rtl-sdr key works the first time.
Gagrx 2.11.5-ril=0 v oA X
File Tools View Help
ClmBEE N E 8
Receiver Options 5 X

4| Lecture Enregistrement

il Sons systéme *

495.500

Hardware freq: 105.000000 MHz

105495,500 = kHz

Contréle du volume requency

L : ilter width | Normal -
Périphériques de sortie

[ter shape Normal -

Mode WFM (mono)  ~
100% (0,00dB)

B GQRX.

. Sur

v AGC Medium -

Squelch | -1500dB ° A | R

Audio interne Mono analogintia « e

. . NB2
O Audio interne Mono analogique

P I® Audio interne Mono analogique] ~ Opt.. ‘ FFT Sett..
. ) & X
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Appendix

HamPi 1.2 — The Raspberry Pi Ham Radio Image by W3DJS

General Ham Radio Applications

HamLib - Ham Radio Control Libraries

grig - graphical user interface to the Ham Radio Control Libraries
CHIRP - Radio Programming Software

APRS Message App for JS8Call - GUI to send APRS messages via JS8Call
QTel - Echolink client

QSSTV - Slow Scan TV (e.g. "Fax")

Gpredict - Satellite prediction

FreeDV - Free digital voice vocoder

BlueDV - Client for D-Star and DMR
WsprryPi - WSPR software

ADS-B Flight Tracking Software

Pi3/4 Stats Monitor - by W1HK]J

VOACAP - HF propagation prediction

GPS Support

wxtoimg - NOAA weather imaging software

twHamQTH - an online callsign look up program

twclock - a world clock and automatic ID for amateur radio operators

acfax - Receive faxes using your radio and sound card

colrconv - convers client with sound and ncurses color support

D-Rats 0.3.9 (by new maintainer Maurizio Andreotti) - A communication tool for D-STAR

fbb - Packet radio mailbox and utilities

gcb - Utility to calculate long and short path to a location

glfer - Spectrogram display and QRSS keyer

Xdx is a DX-cluster client

DXSpider - DX Cluster Server

fccexam - Study tool for USA FCC commercial radio license exams.
gnuais / gnuaisgui - GNU Automatic Identification System receiver

hamexam - Study guide for USA FCC amateur radio (ham radio) license examinations.
hamfax - Qt based shortwave fax

inspectrum - tool for visualising captured radio signals

predict-gsat - Graphical Predict client

splat - analyze point-to-point terrestrial RF communication links

wwl - Calculates distance and azimuth between two Maidenhead locators
AX.25 — Packet Radio drivers for ax.25 protocol

linpac - terminal for packet radio with mail client

PyBOMBS - GNU Radio install management system

AMBEServer — AMBE vocoder chip support

HamClock — GUI HamClock by WBOEW

Adifmerg — command-line ADIF conversion utility
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https://www.svxlink.org/
http://users.telenet.be/on4qz/index.html
http://gpredict.oz9aec.net/
https://freedv.org/
https://www.pa7lim.nl/bluedv/
https://github.com/8cH9azbsFifZ/WsprryPi.git
https://github.com/MalcolmRobb/dump1090
http://www.w1hkj.com/pi3/
http://www.w1hkj.com/
https://www.qsl.net/hz1jw/voacapl/index.html
https://gpsd.gitlab.io/gpsd/
https://wxtoimgrestored.xyz/beta/
http://wa0eir.bcts.info/twhamqth.html
http://wa0eir.bcts.info/twclock.html
https://www.qsl.net/dl4sdc/
http://db0fhn.efi.fh-nuernberg.de/doku.php?id=radio:db0fhn:convers
https://github.com/maurizioandreotti/D-Rats
http://www.f6fbb.org/
https://www.qsl.net/in3otd/
https://github.com/N0NB/xdx
http://www.dxcluster.org/main/
https://www.qrz.com/db/AC6SL
https://github.com/rubund/gnuais/
https://www.qrz.com/db/AC6SL
http://hamfax.sourceforge.net/
https://github.com/miek/inspectrum
https://github.com/kd2bd/predict/
http://www.qsl.net/kd2bd/splat.html
https://www.qrz.com/db/VA3DB
https://github.com/ve7fet/linuxax25
https://sourceforge.net/projects/linpac
https://github.com/gnuradio/pybombs
https://github.com/marrold/AMBEServer
https://www.clearskyinstitute.com/ham/HamClock/
https://github.com/oh7bf/adifmerg
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Lopora — QRSS Beacon Reception

Universal Ham Radio Remote (UHRR) — UHRR provides remote radio operation

RpiTx -- Turns Raspberry Pi into low power transmitter
ACARS Decoder — for tracking aircraft transponders

CyagnusRFI — RFI analysis tool for ground stations and radio telescopes)

Update Scripts -- to update Fldigi suite and WSJT-X (so one doesn't have to wait for new HamPi

release.)

Antenna Ham Radio Applications

antennavis - Antenna Visualization Software

gsmc - A GTK Smith Chart Calculator for RF impedance matching

nec2c - Translation of the NEC2 FORTRAN source code to the C language
xnecview - NEC structure and gain pattern viewer

yagiuda - software to analyse performance of Yagi-Uda antennas

Digital Mode Ham Radio Applications

WSJT-X - Weak Signal (FT8, FT4, etc.) by W1IT

GridTracker - Graphical mapping companion program for WSJT-X or JTDX
JTDX - Alternate client for Weak Signal (FT8, FT4, etc.)

JS8Call - Messaging built on top of FT8 protocol by KN4CRD
JS8CallTools - Get Grid coordinates using GPS

(FLDigi is in its own section below.)

gnss-sdr - GLONASS satellite system Software Defined Receiver
linpsk - amateur radio PSK31/RTTY program via soundcard
multimon - multimon - program to decode radio transmissions
multimon-ng - digital radio transmission decoder

psk31Ix - a terminal based ncurses program for psk31

twpsk - a psk program

Software Defined Radio

CubicSDR - Software Defined Radio receiver

cutesdr - Simple demodulation and spectrum display program
GQRX - Software defined radio receiver

LeanSDR - Lightweight, portable software defined radio
SDRAnNgel - SDR player

lysdr - Simple software-defined radio

SoapyAudio - Soapy SDR plugin for Audio devices
SoapyHackRF - SoapySDR HackRF module

SoapyMultiSDR - Multi-device support module for SoapySDR

SoapyNetSDR - Soapy SDR module for NetSDR protocol
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https://www.qsl.net/pa2ohh/11lop.htm
https://github.com/F4HTB/Universal_HamRadio_Remote_HTML5
https://github.com/F5OEO/rpitx
https://github.com/TLeconte/acarsdec
https://github.com/0xCoto/CygnusRFI
https://github.com/dslotter/ham_radio_scripts
http://www.include.gr/antennavis.html
https://github.com/radioteknos/gsmc.git
https://www.qsl.net/5b4az/
http://www.pa3fwm.nl/software/xnecview/
https://www.dhars.org.uk/members_pages/G8WRB/
https://physics.princeton.edu/pulsar/k1jt/wsjtx.html
https://www.qrz.com/db/K1JT
https://tagloomis.com/grid-tracker/
http://www.jtdx.tech/en/
http://js8call.com/
https://www.qrz.com/db/kn4crd/
http://m0iax.com/2019/05/27/js8calltools-for-raspberry-pi/
https://github.com/gnss-sdr/gnss-sdr
http://linpsk.sourceforge.net/
https://sourceforge.net/projects/multimon/
https://github.com/EliasOenal/multimon-ng
http://wa0eir.bcts.info/psk31lx.html
http://wa0eir.bcts.info/twpsk.html
https://cubicsdr.com/
https://sourceforge.net/projects/cutesdr/
http://gqrx.dk/
https://github.com/pabr/leansdr
https://github.com/f4exb/sdrangel
https://github.com/gordonjcp/lysdr
https://github.com/pothosware/SoapyAudio
https://github.com/pothosware/SoapyHackRF
https://github.com/pothosware/SoapyMultiSDR
https://github.com/pothosware/SoapyNetSDR
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SoapyRemote - Use any Soapy SDR remotely

SoapyRTLSDR - Soapy SDR module for RTL SDR USB dongle
SoapySDR - Vendor and platform neutral SDR support library
SoapySDRPlay - Soapy SDR module for SDRPlay

Support for RTL-SDR

Support for SDRPlay SDR

Support for HackRF SDR

Support for AirSpy and AirSpy HF

SoapySDRAIrSpy- Soapy SDR module for AirSpy SDR
SoapySDRFUNcube Dongle Pro+- Soapy SDR module for FUNCube Dongle Pro+
SoapySDRPIutoSDR- Soapy SDR module for Pluto SDR
SoapySDROsmoSDR- Soapy SDR module for Osmo SDR
SoapySDRRedPitaya- Soapy SDR module for Red Pitaya SDR
SoapyUHD- Soapy SDR module for Ettus ResearchUHD SDR
SoapySDRVOLKConverters - Support for VOLK-based type converters

APRS Applications

Xastir - APRS GUI client / Digipeater / Igate

YAAC - Yet Another APRS Client

DireWolf - Software "soundcard" AX.25 packet modem/TNC and APRS encoder/decoder
aprsdigi - digipeater for APRS

aprx - APRS Digipeater and iGate

soundmodem - Sound Card Amateur Packet Radio Modems

FLDigi Application Suite from W1HKJ

flrig - Rig Control program which interfaces with fldigi
fldigi - Digital Modes Communications

flaa - Rigkxpert Antenna Analyzer Control Program

flamp - File transmissions via Amateur Multicast Protocol

flarg - ARQ data transfer utility for fldigi

flcluster - Telnet client to remote DX Cluster Servers

fllog - Logbook application which can use same data file as fldigi

flmsg - Editor for ICS 213 Forms

flnet - Net Control Assistant for Net Activities (Check-In Application)

flpost - NBEMs post office

flwrap - File encapsulation and compression for transmission over amateur radio
flwkey - Winkeyer (or clone) control program for K1EL Winkeyer series
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https://github.com/pothosware/SoapyRTLSDR
https://github.com/pothosware/SoapySDR
https://github.com/pothosware/SoapySDRPlay
https://www.rtl-sdr.com/
https://www.sdrplay.com/
https://greatscottgadgets.com/hackrf/
https://github.com/airspy/airspyone_host
https://github.com/airspy/airspyhf
https://github.com/pothosware/SoapyAirspy
https://github.com/pothosware/SoapyFCDPP
https://github.com/pothosware/SoapyPlutoSDR
https://github.com/pothosware/SoapyOsmo
https://github.com/pothosware/SoapyRedPitaya
https://github.com/pothosware/SoapyUHD
https://github.com/pothosware/SoapyVOLKConverters
http://xastir.org/
https://www.ka2ddo.org/ka2ddo/YAAC.html
https://github.com/wb2osz/direwolf
https://github.com/n2ygk/aprsdigi
https://thelifeofkenneth.com/aprx/
http://soundmodem.vk4msl.id.au/
http://www.w1hkj.com/
http://www.w1hkj.com/
http://www.w1hkj.com/
http://www.w1hkj.com/modes/index.htm
http://www.w1hkj.com/
http://www.w1hkj.com/
http://www.w1hkj.com/
http://www.w1hkj.com/
http://www.w1hkj.com/
http://www.w1hkj.com/
http://www.w1hkj.com/
http://www.w1hkj.com/alpha/flpost/
http://www.w1hkj.com/
http://www.w1hkj.com/
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Logging Applications

TrustedQSL - LotW client

CQRlog - Ham Radio Logging Application

PyQSO - Logging software (written in Python)

klog - The Ham Radio Logging program

tlf - console based ham radio contest logger

tucnak2 - VHF/UHF/SHF Hamradio contest log version 2
twlog - basic logging program for ham radio

upload_adif log — Upload only new log entries to LotW, eQSL.cc and ClubLog

wsjtx_to n3fjp - Logging adapter to allow WSJT-X to log to N3FJP

xlog - GTK+ Logging program for Hamradio Operators

WinLink Applications

Pat WinLink - WinLink for Raspberry Pi (and other platforms)

ARDOP support for Pat WinLink

ARDOP-GUI - Provides graphical representation of ARDOP connections
Find ARDOP - Retrieves local ARDOP sources by KM4ACK

Pat Menu 2 — Menu for Pat by KM4ACK

PMON - a PACTOR® Monitoring Utility for Linux

Morse Code Applications

aldo - Morse code training program

cw - sound characters as Morse code on the soundcard or console speaker
cwcp - Text based Morse tutor program

xcwcp - Graphical Morse tutor program

cwdaemon - morse daemon for the serial or parallel port

ebook2cw - convert ebooks to Morse MP3s/0GGs

ebook2cwgui - GUI for ebook2cw

morse - training program about morse-code for aspiring radio hams
morse2ascii - tool for decoding the morse codes from a PCM WAV file
morsegen - convert file to ASCIl morse code

qrg - High speed Morse telegraphy trainer

xdemorse - decode Morse signals to text
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http://www.arrl.org/tqsl-download
https://www.cqrlog.com/
https://christianjacobs.uk/pyqso/
https://www.klog.xyz/
https://tlf.github.io/
http://tucnak.nagano.cz/wiki/Main_Page
http://wa0eir.bcts.info/twlog.html
https://github.com/dslotter/wsjtx_to_n3fjp
https://www.nongnu.org/xlog/
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https://www.nongnu.org/aldo/
http://unixcw.sourceforge.net/about.html
http://unixcw.sourceforge.net/
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http://cwdaemon.sourceforge.net/
https://fkurz.net/ham/ebook2cw.html
http://fkurz.net/ham/ebook2cw.html
http://www.catb.org/~esr/morse-classic/
http://aluigi.altervista.org/mytoolz.htm
http://aluigi.altervista.org/mytoolz.htm
https://fkurz.net/ham/qrq.html
https://launchpad.net/ubuntu/+source/xdemorse/3.4-1
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Raspberry Pi for HAM Radio
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Summary:

Part 9: Radio test with Rpitx

.,)

Prerequisites: Part 4, Using the Raspbian Lite operating system without GUI.

9.1 Introduction
9.2 Rx Installation software on PC

9.2.1 Zadig driver
9.2.2 Hdsdr

9.2.3 Sdrsharp
9.2.4 Sdr console
9.2.5 Sdruno
9.2.6 SDRAnNgel

9.3 Rpitx Installation
9.4 Rpitx 1st test
9.5 Others tests
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9.1 Introduction

In this tutorial, the aim is to implement a test bench to receive the radio frequency signals emitted by
the Raspberry PI. Indeed, it has a specific output (GPIO 4) that can be used directly on an antenna.
The Raspberry Pi can manage frequencies from 5 KHz to 1500 MHz.

The software suite managing the Raspberry Pl internal RF transmitter called rpitx, is designed by
Evariste Courjaud F50EO.

Thus, the Raspberry Pi will be able to directly transmit a carrier, and various signals such as :
- A signal FM, SSB, code OOK ;

- An SSTV image, an OPERA signal, FT8;

- Etc...

However, to receive signals from the Raspberry PI, you will also need to set up a listening station.
This one will be composed of a PC and an rtl-sdr key, without forgetting the installation of a reception
software (a YouTube video is proposed for each SDR reception program).

Raspberry Pi transmitter with the software suite | The receiving part will be a PC with the rtl-sdr
Rpitx. key and one of the 5 receiving softwares (*).

RTL2E320 RB20TR TEXO+BUAS T+

) > (1%

Ethernet Cable

BOX ADSL

(*) It is possible to use a 2nd Raspberry Pl with the GQRX software as explained in part 3: Standard
use of the RTL-SDR key.
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9.2 Rx Installation software on PC

There are many PC reception software programs that use the rtl-sdr key. | can't list them all, but I'll
go back to the installation of 5 of them. Most OMs that regularly use SDR reception have their
preferred software. But those who have never installed and used SDR software can at least make a
choice. The description above explains the installation of the software under Windows. | don't detail

the in-depth use of the 5 software.

9.2.1 Zadig driver

The common point of the 5 softwares is the specific driver for the rtl-sdr key.
Go to https://zadig.akeo.ie/, then download the zadig 2.5.exe file (4.9 MB)

© & hitpsy/zadig.akeo.ie

USB driver installation made easy

Device

Options  Help

Benchmark Device

| e

USBID 0408 FAZE

wem? o WINUSE

Driver  WinUS8 (v6.1.7600.16385) [ WinUSB (v6.1.7600.16385) |=

More Information
WinUSB (ibush-1.0;
libush-win32

libusbK

WinUSE (Mirosoft]

4 devices found

Zadig is a Windows application that installs generic USB drivers, such as WinUSB, libusb-

win 1sb0.sys or libusbK, to help you access USB devices.

Download

Updated 2020.03.28:

. ;ad 2.5 '4.9MB)

ns

Connect the rtl-sdr key to a USB port on the PC. Make sure to always use the same USB port for the
rtl-sdr key. Run the file [Ezdig25e¢| gajact Bulk-in, (Interface 0), then Install Driver.

e ~
£ Zadig e
Device Options  Help
I [Eulk—]n, Interface (Interface 0) ']I] Edit

Driver  (MONE)

WinlJSE (v, 1.7600. 16385) :

More Information

WinUSE (ibush

UsBID OBDA 2838 00

wep? X

libusb-win32
Install Driver hdl libushk
WinUSE (Microsoft)

4 devices found.

i Zadig = =
Device Options  Help
[Bulkin, Interface (Interface 0) - | et

Driver  WinUSB (v6. 1. 7600. 16385)
UssID OBDA 2838 iy}

wem? K

WinUSB (v6.1.7600.16385) —

Reinstall Driver ]

More Information
WinUSE (ibushy
libush-win32

libushk

WinUSE (Microsoft)

Driver Installation: SUCCESS

Driver Installation

e 3
[0‘, The driver was installed successfully.
k. -— r

Close
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9.2.2 Hdsdr

Hdsdr is certainly the best-known software. It is very easy to install. An installation guide is available
(How-to).

Go to http://www.hdsdr.de/, then download the HDSDR _install.exe file.

HDSDR

High Definition SoftwareDefined Radio
o_me Whats New FIG Hardware Screenshots

o) installer with OmniRi

o) installer with OmniR:

Then download the file ExtIO RTL2832.d11.
http://hdsdr.de/download/ExtIO/ExtlIO RTL2832.dll

High Definition Software Defined Radio
Fﬁﬁ arlmare Screenshofts

L you need to install the re 's ExtIQ DLL.
ropriate DLL file archis )
mpatible with HDSDE_

ory of HDSDR

Download
DLL How-To

rock, FA-SDR_ FiFi-SDR_ Lima-SDR, PM-SDR) _
—
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Tutorial
Then install HDSDR (HDSDR_install.exe).
rﬁ! Installation - HDSDR =L )
Accord de licence
Les informations suivantes sont importantes. Veuilez les lire avant de continuer.
veuillez lire le contrat de licence suivant. Vous devez en accepter tous les termes
avant de continuer l'installation.
For the english version please scroll down. Il
LIZEMNZVEREINBARUNG (“EULA™) FUER
HOSDR FREEWARE
(@ Je comprends et jaccepte les termes du contrat de licence
() Je refuse les termes du contrat de licence
’ < Précédent ” Suivant > ] [ Annuler ]
S ————————————————
Copy the ExtIO RTL2832.d11 file to the HDSDR installation directory.
. Organiser = [ Quvrir avec... Graver Mouveau di
@I\;}lv| L <i Disque local (C:) » Program Files (x86) » HDSDR I - |41 ¢ Favoris MNem
B B ;
Organiser = Inclure dans la bibliothéque Partager avec = Graver Ml Bureau | (2] BI0_RTL2832.dIl
- = ¥ hdsdr.png
Yt Favoris — i) HDSDR install.exe
B Bureau delete_settings.cmd |® hdsdr.png
| Ernplacements récents %, ExtIO_RedPitaya TRX.dII || hdsdr3.png
& Onelrive M HDSDR. exe ) lientxt

% Dropbox ] hdsdr_eula.rtf

n hdsdr_keyboard_shortcuts.htm
. HD5DR_release_notes.tt
| unins000.dat

1 Bibliothéques
@ Documents

ca temp (E:)

ca sauve (F]

[-l- Copier sur HDSDR

Then Run the HDSDR program.

i Désinstaller HDSDR

@ Documents
[ Images

J‘i Musique
B vidéos

|2 RTLSDR_with_HDSDR.pdf

[ Images ﬁ';’:r’ unins000.exe
J‘i Musique 18 Ordinateur
B videéos E_’. Disque local (C:)
-y ca temp (E)
1% Ordinateur '-;.'r. >, —a sauve (F)
3—1’ Disque local () M—if

| W HOSDR

B Page (Emplacement : HDSDR (C:\Program Files (6)\HDSDR) |
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Select the Ext IO RTL2832.d11 file

-

M Choose which External HW should be used by HDSDR

'\.,/\._f' | . % Program Files (x86) » HDSDR

Organiser + Mouveau dossier

e . MNom Modifig le
- Favoris

Bl Bureau %) BtIO_RedPitaya_TRX.dII 21,/02,/2019
=\ Emplacements récents | ExtIO_RTL2832.dlI 10/10/2020
@ OneDrive

i* Dropbox

m

4 Biblictheques
3 Documents
=] Images
.J'- Musique

B vidéos

- 4 m F

Nom du fichier: ExtO_RTL2832.dIl ~ | External I0 HW DLL (ExtIO_*dll} ~ |

[ Ourir |vll Annuler ‘

Test reception by listening to the EM band (88-108Mhz)

W HDSDR [default] v2.80 | BxtiO_RTL2832.dI@abit | SRate: 2400000 > 86000 | OS: 617601 SP 1 | CPU: AMD A6-6420K SBwith RadeolHD Graphics | RAM: 7366MBIE (] =B =

AM ECSS FM LSB (USB CW  DIG —————— IEEEN rew 1530z EEEEEE

| — | — £ .
= Spectrum®: Zoom k| ;10 RTI2832.0LL v2017.
nc 20N NNnN ; ,
LO& 105.490.000~_ 1 |
(I - .
Tune 105 .500.000 ) i (1) Reaktek | RTL2838UHIDIR | 0000000
HF Direct Sampling: R820T Tuner Gain: Auto

Disabled -

Sample Rate

2400ksps ) -
undeard [F5] = 2 S ol Burfer Size

h [Fe] 25 64 kB
Options [F7] Frequency Comrection:
Full Screen [F11] 05 pem
RTL AGC
& Offset Tuning [ Tuner AGC
Minimize [F3] -150 [T BiasT

— IEBEN| REW 5.9 Hz

[F4] ———— L R wmm Speed
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9.2.3 Sdrsharp

Go to https://airspy.com/download/, then download the file sdrsharp-x86.zip

Then unzip the zip. There is no installation program like hdsdr.

AII!SI'\'&

Products ~ Purchase Quick Start Online SDR

SDR Software Download

Windows SDR Software Package (Change log)

Download the file RelWithDebInfo.zip
http://osmocom.org/attachments/download/2242/RelWithDeblnfo.zip

Reviews

Contact

Download i

Unzip the zip again. Copy the file rt1sdr.d11 located in RelWithDeblnfo\rtl-sdr-release\x32 to the

directory containing SDRsharp.

S — — ol b
—— -
M <« temp (E) » wsprClub » tuto-rpi » sdruno ~ [ 42 || Rechercher dons : sdrsharp-xé5 ) @.L << tuto-rpi + sdruno » sdrsharp » ~ [ ][ Rech
= - -
Jrganiser = Ouvrir Graver Nouveau dassier =~ Al @ L Organiser v [ Ouvrir avec... Graver Nouveau dossier E
N — Nem : Modifiz Ie Type Taille B A Favoris Nom : Modifié le Type Taille
M Bureau %) pthresdVCE2.dll 10/10/202010:20 - Extension de lapp sike M Bureau [ convenience static ib 10/10/20201045  Fichier LI 15Ko
% Emplacements | L2 "sdrdl 10/10/20201037 - Extension de lapp ske £l Emplacements i |4 libusb-1.0.dll 10/10/202010:45  Extension de I'app. 67 Ko
@ OneDrive 18] sdriq.dll 10/10/20010:20  Extension de lapp ke @ OneDrive %) pthreadvC2-w32.dil 10/10/202010:45  Extension de I'app. 58 Ko
% Dropbor %) SDRSharp.BandPlan.dil 10/10/20201020  Extension de I'app 19Ko & Dropbox =P e e R ke
%) SDRSharp.CollapsiblePanel.di 10/10/20201020  Extension de I'app 20Ko 3 ccprom.exe TIPTENYD Mg ke
5 Bibliothéques D AR ERrt tLiKe 5 Bibliothaques 7t frm.exe 10/10/20201045  Application 32Ko
B Documents ] SDRSharp.Diagnostics.dil 1010/20201020  Extension de l'ap= 19Ke B Documenss 0t powersee TITTRD A o
(&= Images ) SDRSharp.DNR.dII 102/001020  Bdension de lapeafa, —) ko & Images &7 rt_sdreexe 10/10/20201045  Application 16 Ko
ol Musique B e W0AUNNICX  Application ||, Soghy |BIKe C Musique 7] tl_tep.axe 1010/20201045  Application ko
[ vidéos L SDRSharp.exe.canfig TR P Fichier CONEHY | 9 &~ 0 p e g Vidéos [ testexe 10/10/2020 10:45 Application 16 ko
] SDRSharp.FrequencyEdit.dil 10/0/202010:20  Extension de l'apprs 24 Ko g — I & rt\sd:mﬂ\ = ke
18 Ordinateur %] SDRSharp.FrequencyManager.dil TR ) [ 18 Ordinateur T b 1010/20201045  Fichier LIB 10Ke
&, Disquelocal (¢ 2 SDRSharpNoiseBlanker.dil TR P Al o0 &, Disque local (C:) ] rtisdr_static.lib 10/10/2020 10:45 Fichier LI 101 Ko
y— %] SDRSharp.PanViewdll 1010/20201020  Extension de 'app... 5TKo P
] %] SDRSharp.Radio.dll 10/10/20201020  Extension de I'app... 10ak e
%) SDRSharpWavRecorder.dil 10/10/20201020  Extension de 'app... I sdrsharp b sdrsharpadh | Sl RelVith Deblnfo b rtl-sclr-release » 332 I
G Resenu %) SDRSharp.ZoomFFT.di 10/10/20201020  Extension de I'app... e T oo
8 anTHoNv-pe | B sharkdl 10/10/20201020  Extension de I'app... BKe 18 ANTHONY-PC
LECREN-PC SpectrumSpy.exe 10/10/20201020  Application 72Ko ——,
-~ | Spectrumspy.exe.config 1070720201020 Fichier CONFIG 1Ko p—
%) SROLLIl 10/10/20201020  Extension de I'app... 66 Ko L
Run SDRSharp as administrator (right click)
SDF‘.Sharp.exe E W W Tt i I P T 5 1

|| SDRSharp.exe.cot
|#| SDRSharp.Freque

- -

Durwrir

'&l‘ Exécuter en tant qu'administrateur

2 Pataner aver Skuvne

649 Ko
9 Ko
26 Ko

-

ation

COMNFIG

on de I'app...
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The first time SDRSharp is launched, the NET Framework may not be installed. In this case a WEB
page opens automatically. Download the ndp48-web . exe file, then install the framework.

Download .NET Framework 4.8

Runtime

Download .NET Framework 4.8 Runtime

The runtime includes everything you need to run existing
apps/programs built with .NET Framewaork.

I #5 ndp48-web.exe I 10,/10/2020 10:22 Application 1445Ko

Select the rtl-sdr key in the list, then start listening by clicking on the triangle (play).
=+ B0

¥ Source: RTL-SDR U5B (Original)

Test reception by listening to the EM band (88-108Mhz)

AIRSPY SDR# v1.0.0.1765 - RTL-SDR USE (Original)

=0 + 890 105.500.000 © AIRSPY

¥ Source: RTL-SDR USB (Ongnal) 4 INFO - F206 - 10 | 14 - FRANCEINFO: ET TOUT EST PLUS CLAIR - FRANCE INFO Zoom
RTL-SDR USB (Criginal) ~

¥ Radio
Onm Qam Qs
wrv Qpose Qow

. ok,
|

. I
[Oshin = f U YO W VY TR WA Y Ve TP Y. i e A A oy Moy, e

Filter Blackman-Harris 4

Bandwidth Order

~
i

200 000
FM C-oadcast
W Shift

[Jrmstereo  step Size

& Snap to Grid 100 kHz
D Carr ) — = Sample Rate
[Jamert spectrum = 24 MSPS

Audio : - - Sampling Mode

AGC ; '

Display ¥ e [ offset Tuning
Audio Noise Reduction * = [CJRTLAGC

IF Noise Reduction *
Baseband Noise Blanker *

IF Noise Blanker *
Demodulator Noise Blanker *
Recording *

Zoom FFT *

F Y vy Y YYYYVYYY

Band Dlan *

[ Tuner AGC
RF Gain 0o dB
I L 1 1 1 I I O | |

Frequency correction {ppm) 03
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9.2.4 Sdr console

Go to https://www.sdr-radio.com/download and download the SDR-Radio v3.0.25, 64-bit,
2020-09-29 1346.exe file or a more recent version.

Choose the Microsoft 64-bit link.

QO a https://www.sdr-radio.com/download E v 1:? Q, Rechercher
Home -~ Console ~ Server - Radios ~ Satellites ~ Support ~ Gallery FAQ Blog
<« c Q‘ D & https://onedrivelive.com/. *** () ﬁ Q, Rechercher _‘lf I » =

. SDR-Radio V3.0.25, 64-bit, 2020-09-29_1346(1).exe
OneDrive @ — ] x
Temps restant: 1 min 47 s — 59,3 sur 157 Mo (977 Ko/s)

3 0 ! 5 Afficher tous les téléchargements
[ ] L] -

Partagés » 3.0Kits » 3.0.25

=

SDR-Radio V2.0.25, 64-bit...
£ 29 sept.

Release notes

32-Bit Google Microsoft Dropbox

B4-Bit Google Dropbox

When running the installer (setup), the Visual C++ Redistributable libraries may not be installed. In
this case accept this additional installation.

£2) SDR-Radio V3.0.25, 64-hit, 2020-09-29_1346(1).exe 10/10,/202011:14 Application 160 615 Ko

£2) SDR-Radio V3.0.25, 64-bit Setup = 12! Installation de Microsoft Visual C++ 2015-2019 Redistributable (.. | = =

Installing
Flease wait while SDR-Radio V3.0.25, 64-bit is being installed.

Microsoft Visual C++ 2015-2019
Redistributable (x64) - 14.24.28127

Progression de l'installation

[ show detais | Encoursde {e2eel5e2-adB0-4bc5-bfb7-e3803d1d9823}
g
%) SDR-Radio V3.0.25, 64-bit Setup -3 = e E——

The Microsoft Visual C++ 2019 Redistributable Package is required by this
software and will now be installed.

L )

< Back Next > Cancel
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Help for configuring the rtl-sdr key can be found in the Radio RTL Dongles menu.
https://www.sdr-radio.com/rtl-dongles

Y Software Defined Radio X ‘
< Cc @ © & https;//www.sdr-radio.com/receivers
Home v Console v Server v Radios ~ Satellites v Support v Gallery FAQ Blog

RTL Dongles

) Console

Run the sdr program called console

Select the rtl-sdr key by following steps 1 to 6.

= & = @ ®@ o+ & oG SDR Consale v3.0.25

Home View Receive Transmit Rec/Playback Favourites Memories Tools Help
@ Bandwidth = - a) @ Auto-mute: | Noise Blanker
@ Calibration o . Enable Enable
Seledt Start  Stop Previous Histary || Always Child Lock Screenshot P
Radio 1 Frequency - On Top Instance Options Options
Radio RX Frequency Extras ‘Wideband DSP
Receive v X

(" Radio Definitio I

48 kHz

305.498.000

All Local <> Server

Text viewer

Model
PlutoSDR

Address
104473dc59

Serial
104473dc599300 13eeff3000ad622a84b6

Name

Frequency

Frequency Serial
0 - 3800 MHz 104473dc59930013eeff3000ad6 2228406

PlutoSDR 0 - 3800 MHz

ANAH [OpenHPSDR]
bladeRF
ELAD
Ettus Research
FUNcube Dongles
HackRF

Hermes-Lite

ICOM IC-RB600

LimeSDR

Autostart options

Add Definitions I —
[6:. 1 device found

You have no definitions for RTL Dongle USB.

Perseus Online help

PlutoSDR
RFspace

RTL Dongle

RX-666/RX-588

Select 'Add’ to add this definition to the list.

SDR MKL.5 Andrus
SDRplay
SoftRock

b
[

< Add 6
Add this definition to the list

WiNRADIO

Noise Blanker: Off M ]
Noise Reduction: Off © [ Annuler | & Console Streamer
Notch: Of i & V3 Server
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Continue with steps 7 to 9.

Text viewer

Frequency
Enable MName Model Frequency Serial

Elutgsne PlutoSDR 0 - 3800 MHz 104473dc59
bl
il

7

Bandwidth: | 250 kHz
Show these options

Converter selection Edit Autostart options
Invert spectrum Online help 9 Definitions...
Save | Cancel |

Test reception by listening to the FM band (88-108Mhz)

71— W BROT + e o]l 2 RTL Dongle USB - RB20T :: SDR Console v3.0.25 ol
@-
lm-
¢ Home View Receive Transmit Rec/Playback Favourites Memaries Tools Help 2 style - I
I v Bandwidth ~ . . . . | - . || Auto-mute:  Moise Blanker
VOO B EE E B |0 ¥ 4
Calibration I Enable Enable
Start  Stop RF Gain AGC  Bias-T Visual Gain Radio Previous History || Always X X
£ Frequendy Automatic= Off* Off*  0dB-  Configuration » | onTop & Options Options
Radio RX Frequency Extras Wideband DSP

-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-&0 dErm

-30 dEm

.ﬂlﬂo d E:ELLH-._.

- W Decoder v X

Signal History | Frequency Database | Playback | OW Decoder

RTL Dongle USE - RE20T, BW = 2.048 MHz CPL: B3.6%0 | s Audio: 28M5 | s
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9.2.5 Sdruno

Go to https://www.sdrplay.com/windl2.php, then download the
SDRplay SDRuno Installer 1.22.exe file or a more recent version.

& C 0 | 0 & M e e [ » =

- Windows

Windows

Then download the file ExtIO_RTL2832.d11 the same file as for Hdsdr.
http://hdsdr.de/download/ExtIO/ExtlIO_RTL2832.dll

HDSDR

High Definition Software Defined Radio
Fﬁﬁ EI'EN'BTE Screenshots

X vou need to install the re E\rI{ ) DLL
ropnate DLL file archive
ompatible with HDSDE._
tory of HDSDR

Download
DLL Hr-*.‘.' Ta
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Copy the ExtIO_RTL2832.dl1 file to the Documents directory

COrganiser = Inclure dans la bibliothéque - Partager avec
- Favoris Hlom
B Bureau %] ExtlO_RTL2832.dll

= Emplacements
& OneDrive

%* Dropbox

| lientd
*w 5DRplay_SDRunc_Installer 1.22.exe

Bibliothéques

Execute the SDRuno (Extio) file, installed on the hard disk. (Search when you don't know where the
program was installed). Note that there is a manual in pdf (SDRuno User manual) and it is the only
manual installed with the program among the 5 softwares presented here.

Reset SDRunc Registry Settings
& 50DRunc

5DRunc User Manual
*%x Uninstall SDRune

Check that the ExtIO RTL2832.d11 file is correctly taken into account so that the software can
access the rtl-sdr key.

Main Settings
-yl CAL | OFFSET | TMATE | ORIG | MISC

In SR: 2400000
o [=) [Trat sl

WME Input Device
Microphone (Realtek n

ASIO Driver

n

10/10/2020 21:30:07 Loaded ExtIO: ExtIO_RTL2832

Sys: 5%

Default Workspace
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2nd check with the OPT menu

SDRuUnNo MAIN

SETT.

(o] —se ]
o (7] (52 (=1 [

MA

In SR: 2400000

Select Input

High Process Priority

(=]

Mormal Process Priority

WAV file...
Sound Card
Generic RTL28320U OEM

WMME 16 bit drivers

Open Input Mixer...

10/10/2020 21:26:47

B

Default Workspace

Mode 3
SwapIand @} channels
Channel Skew Calibration...

Sdr: 15%
Sys: 25%

User Manual

About

The SP1, SP2 and RX buttons display the 3 windows to set the frequency and reception mode.

Span 192 KHz FFT 512 Pts RBW 375 Hz Marks 2000 Hz

- X

MO S

lll L{'ﬂ'ﬂ-unu

mooe EE“@----

VFO - QM FM MODE cw oP

WMEHEI--EI-

160

80 40

i

-40000 - 000 40000 " 30

f
iy M
1Y W, Ja it

: {
i L\" il ”\"!“\V‘v«'\\"i"~Am«4,\ii‘w“f‘

‘F\m“i," Nl"'wk Ay

Z A,
”\;\9”%” - " ““ ”l"ﬂ( ‘<W bt “‘J.'“" A/WN’*‘“ W ’mﬁ «,..'\fv\, .h( “ ‘h M “. ‘w ,ﬁm’;w»_‘;{

-100
—105

Span 2400 KHz FFT 1024 Pts RBW 2343,75 Hz Marks 20 KHz

104000 104200 104400 104600 104800 105000 105400

Lk
R LT N TR PR
i

g

20 2

sem. | wa

o (3] =] =10

10/10/2020 21:33:53
Sdr: 0%

——

Default Workspace

5 o
o (=] =] =10

SET.

106

In SR: 48000

In SR: 2400000

’ sTOoP

10/10/2020 21:32:42
Sdr: 18%

— R

Default Workspace

The configuration described here comes from the site radioforeveryone.com

A video describing the configuration process is also available on youtube
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9.2.6 SDRANgel

Go to https://github.com/f4exb/sdrangel/releases, then download the file sdrangel-4.19.0-

win64.exe Or a more recent version.

Run Installer

[0 https://github.com/f4exb/sdrangel/releases 110 %

® Input or Rx side

® Output or Tx side
Binary artifacts

For more details on artifacts and their contents please read the quick start in the Wiki.
Note that Ubuntu .deb package is for 20.04.

= Assets 4

@ sdrangel-377-master.tar.gz 10.8 MB

I@ sdrangel-4.19.0-winb4.exe I 67.3 MB

[3) Source code (zip)

m Source code (tar.gz)

=

=5 sdrangel-4.19.0-winb4.exe 10/10/2020 12:24 Application 68 941 Ko

" ¥
=5 Installation de SDRangel =DRER X

Installation en cours
Veuillez patienter pendant installation de SDRangel.

Extraction : voredist_msvc2017_x64.exe... 53%

Fullsoft Install System w304

< Précédent Suivant = Annuler
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<5 SDRangel
Once the program - -

key. Then click on the triangle.

is launched, select the menu with the arrows and choose the rtl-sdr

File View DeviceSets Window Preferences Help )
Spectrum Display

RO

Ham v 1k +

29060

£ O RTL-SDR[0] 00000001
RO

1024k 0, 110/5],15/0/0} =

LO ppm -99
Auto DC 1Q Bias T Fp Cen v X

L SR 1,024,000 sis Dec'l +~
No-mod DS Ofs RFBW 2, 50 0 kHz

0.0 v AGC

Select from list

RTL-SDR[0] 00000001

oK

Sampling devices Presets Commands

emodulator X
N +00,006, 762 Hz
da’ = -75l . -59
RFBWO 10, 000 Hz

AFBW 20 kHz \bl =
Saq

@® {7 Features

SDRangel 4.19.0 Qt 5.9.9x86_64 Windows 7 SP 1 (6.1) 2020-10-10 12:40:02 Paris, Madrid (heure d'ét€)

| am not a specialist of this software. To tell the truth, |1 don't really know how to use it. The F4AEXB
author has made a wiki. Maybe an internet search on Youtube will also help you.
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9.3 Installation de rpitx

As F50EOQO indicates in its project, Raspbian Lite must be used. To do so, please refer to part 4 of
my tutorials. The installation of command line rpitx does not pose any problem.

sudo apt-get update
sudo apt-get install git

git clone https://github.com/F50EO/rpitx
cd rpitx
./install.sh

Allow 3 to 5 minutes to download the dependencies (depending on the speed rate) and install for a
Raspberry Pi 3.
2 rhe :

| was able to test rpitx on an RPI3 without any problem. You will have to restart the Raspberry Pi
before any use.

sudo reboot

Putty's classic message when restarting RPI
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9.4 Rpitx 1st test

F50EO had the great idea to add a quick test menu called . /easytest. sh in its software suite.

Choose the base frequency for testing.

I Epitx transmit Fregquency I
Choo=e ocutput Frequency (in MH=z) Default is 434 MH=

<0k> <Annuler>

The first very classical test is to transmit a carrier and to check in the windows of the SDR software
the good reception of the signal.

| Rpitx on 434.0 MHz |
Range frequency :!: S50kHz-1GHz. Choose your test

F Set frequency Modify frequency (actual 434.0 MH=z=) 1
o Tune —— Careier [
1 Chirp Moving carrier ]
2 Spectrum Spectrum painting E
3 BfMvFace Enap with Raspicam and RF paint E
4 FmRds Broadcast modulation with RDS E
5 HFM Narrow band FM ﬁ
& 55B Upper 5ide Bande modulation ﬁ
7 oM Amplitude Modulation (Poor guality) E
8 FreeDV Digital voice mode 800XA& E
8 55TV Pattern picture E
10 Pocsag Pager message 1
<0k> <Annuler>
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9.5 Others tests

Some programs can be accessed individually.

FMAF SDRUNC AUXSP H H 1 - SDRUNG RX CONTROL RSYN1 MCTR TCTR |I__, b4

o000 -10000 -S000 o 5000 {ulululu] 5000 ooo DEEMPH | STEP: -49,8 dBm)|
el e T 43309750900

uooe [ am |[sam [ e [[cw |[ose |[cse | JFECH [vsex |
VFO - QM FM MODE W op FILTER NB —F.F
EIEN [ viem ] [cweic][2a00 | JEETTN [(Wew | 12 28 B
30 20 17
15 12 10
‘F_ | —
2 Clear Enter

pi@raspberrypi:~/rpitx $ ./foxhunt

usage : foxhunt frequency(Hz) frequency shift (Hz)
pi@raspberrypi:~/rpitx $ sudo ./foxhunt 434000000 500
~"CCaught signal - Terminating 2 ->touches CTRL+C
pi@raspberrypi:~/rpitx $
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9.5.2 On-off keying TXing

On-off keying is an 1-or-0 transmission used in home automation systems such as garage door
control.

pi@raspberrypi:~/rpitx $ ./sendook -h
sendook : a program to send On-Off-Keying with a Raspberry PI.

usage : sendook [options] "binary code"
Options:

-h : this help

-v : verbose (-vv : more verbose)

-d : dry run : do not send anything
-f freq : frequency in Hz (default : 433.92MHz)

-0 nb : duration in microsecond of 0 bit (by default : 500us). Use integer only.
-1 nb : duration in microsecond of 1 bit (by default : 250us)

-r nb : repeat nb times the message (default : 3)

-p nb : pause between each message (default : 1000us=1lms)

"binary code":
a serie of 0 or 1 char (space allowed and ignored)

Examples:
sendook -f 868.3M -0 500 -1 250 -r 3 1010101001010101
send 0Oxaab55 three times (with the default pause of 1lms) on 868.3MHz. A 0 is a gap of
500us, a 1 is a pulse of 250us
pi@raspberrypi:~/rpitx $

Fortunately the help is present with the -h

pi@raspberrypi:~/rpitx $ sudo ./sendook 1010101001010101
Frequency set to : 433920000Hz

Bit duration 0 : 500us ; 1 : 500us

Send message 3 times with a pause of 1000us

Message successfuly transmitted

pi@raspberrypi:~/rpitx $

It is not necessary to specify the frequency. By default, the reception frequency of cheap modules is 433.92 MHz. That's
good, the result displayed with the oscilloscope corresponds perfectly to the data in console.

Tek Prevu M 20.0ms Fact. de zoom: 5% Filtre du bruit désactivé

AAAAA [Z400ms .”-‘_‘,:\]‘,352\} '<1UHZ]E.HA_

H 0 H | 1 1 L. [gBMax 416 &BMin ~160mY i
| 200 )| @BFréquence 339.8 Hz i3T5 )

v’ | Snp
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9.5.3 FT8 transmission

A specific menu has been created:

{ Transmit Fregquency |
Choosze FI8 output Frequency (in MHZ) Default i= 14.074MHZ

<OK> <Annuler>

I Hamradio call I

Type your call

<OE> <Annuler>

I Hamradio grid |

Type vour grid on 4 char:ex JHNO&

<0k> <Annuler>

I Offset Frequency I

Choose FI8 offset (10-2600Hz) Default i= 1240H=

<Dk> <Annuler>

| Time slot |

Which timeslot (current) 1 ?

>
| FT8 with rpitx Slot 0 Offset 1240 |
Choose your item

0 Calling CQ on 14.074

1 ENTER CM Input OM call

2 dB Answer Db

3 ERR Answer RER

4 Grid Answer with grid

5 R+dB Answer with R+level

6 T3 Answer with 73

T Text Free text

& Refine Adjust off=set/=lot
<Dk> <Annuler:
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With SDRuno you will have to use the Direct Sampling mode with another dll file by using the

configuration on page 13.

Link of the rtl-sdr web page specifying the page of the forum proposing the file

ExtIO RTLSDR u8.dll

https://www.rtl-sdr.com/forum/download/file.php?id=926

répertoire Documents

wveau dassier

[l faudra copier les 2 fichiers dll dans le EdIO_RTLSDR u8-11.1.5

ExtIO RTLSDR u8.dll -
— - Morm
et
rtlsdr.dll %) ExtlO_RTLSDR_ud.dll
|| readme.txt
| rtlsdr.dll

As soon as you start “= >DRuno (EXTIO) | select the ExtIO_RTLSDR_u8.dl11 file, in order to be able to

listen to the HF bands.

@ < [ 1 -

.. Choose which ExtlO should be used by Studio 1 [
Regarder dans : | | Mes documents j = |‘=:F E-
B Nom : Modifié le Type
e o ) )
Emplaoemenis | EAIO_RTL2832.dI 04/10/2020 17:10 Extensio
récents %] ExtI0_RTLSDR_u8.dll 11/10/2020 11:46 Extensio

-

3
Réssau  MNom dufichier : [ExtI0_RTLSDR_ugdl =l Ouvrir |
Types de fichiers : |E>dema| 10 HW driver (DLL) j Annuler

ILn the OPT menu, Select input, ExtlO_RTLSDR_u8, select Q inpljt.

| =, Exuo_RTLSDR#'bx ale;
'S NN .
[TRACE]1 ExtIO_RTLSDR# - ExtIO plugin for RTILSDR (c»2B19 alex_m

[TRACE] OpenHY
[TRACE] SetHULO: 14874808
[TRACE] GetHWSR: 24080068

z] = WAV file...

e NPPIRY | Hioh Process Priority 2ound Cord

® | Mormal Process Priori ExtlO_RTLSDR_u8#
0 =m L y
[®| WMME 16 bit drivers

Mode

Open Input Mixer...

Swap [ and Q channels
Channel Skew Calibration...
11/10/2020 12:24:14 User Manual

Device:
1: Generic RTL2832U OEM
Direct Sampling:

aoout Q input -

Default Workspace

Tuner Gain
0.0dB

Sample Rate:

2400000 -
Buffer Size {samples):

8192

Remove DC

Show Log

015 ppm

Frequency Comection: RTLAGC [C]
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Starting a QC from the FT8 rpitx menu

ser. | vom |- 00 ‘

DEEMPH g ™ - -15000  -10000 -5000 o 5000 10000 15000

1 FT8 with rp

mooe --IIIIII--EI-

e, e Choose your item
VF FM MODE CW 0P FILTER T L y
I ) I v ][ | BT 5 | 1 B £ R
—
(0w ] (552 ] [ | [owon] [z ] 5 | [z | [ | PP 1 ENTER Q1 Input OM call
o 3 2 dB Enswer Db
ous | [[qur [eware] m
—— . 3 RER ZAnswer RER
S AT 4 Grid Inswer with grid
WP S—— 5 R+dB Answer with R+level
2 Clear Enter 6 73 Answer with 73
7 Text Free text

8 Refine Bdjust offset/slot

The signal must appear in the "waterfall".

To decode the FT8 transmission, a "virtual audio bridge" (Virtual audio cable) will have to be
installed.
An explanation can be found on the leradioscope.fr site, or YouTube video

Start by downloading the file VBCABLE Driver Pack43.zip

Playback _ _ _
Select a playback device below to modify its settings: "B-mnli "Imlal n“lllo nWIce'

S5 CABLE Input VB-CABLE is a virtual audio device working as virtual audio
;'?--‘j”d'ﬂ gitinat c<hie cable. All audio coming in the CABLE input is simply
BEary forwarded to the CABLE output.

Download and Install VB-CABLE Driver Now!

Recording .

Select a recording device below to modify its settings:

E CABLE Output
VEB-Audio Virtual Cable
* Ready

«

VBCABLE_Driver_Pack43.zip
(1.09 MB - OCT 2015 / XP to WIN10 32/64 bits)

Download

INSTALLATION: Extract all files and Run Setup Program
in administrator mode. Reboot after installation

(2.20 MB - AUG 2020)

i VBCable_MACDriver_Pack107.dmg

own INSTALLATION: Regular Package in DMG file for
D ioad macOS 64bits version 10.10 to 10.15

Installer les Drivers en mode administrateur (clique droit)

—F " — —- m —— = —m— s —e— —— e ———— S B et

e e i O T e B ) s | A L 1

G| vmeeCabIe_EDUB.lnf
¢ | vbMmeCable_vista.inf

g VB-Audio Virtual Cable Driver Installation (Version 1.0.3.8) =

AL 4
D:]"D] VB-[ ('] Securité de Windows

Voulez-vous installer ce logiciel de périphérique ?

= Nom : VB-Audio Software Contréleurs audio, vid...

l\ :, Editeur : Vincent Burel
=4

oujours faire confiance aux logiciels provenant de Installer Me pas installer ]
® Vincent Burel »

@ Vous ne devez installer que les pilotes des éditeurs que vous approuvez. Comment déterminer si un logiciel
" de périphérique peut étre installé sans risques 7

Ready to install ? Click the button right there...

it will install VB-Audio Virtual Cable on your system... InSta” D rlver
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Some screenshots from the video

Ouvrir le mélangeur de volume " %5 Propriétés de : CABLE Output Iﬂ
e Lectul Enregistrement § 5, C jicati — -
Périphériques de lecture I&g—l ons I ommuUnicEtans | Général IECDUtEI' INiveaux I Statistiques avancées
Périphériques d'enregistrement Sélectionnez%n périphérique d'enregistrement ci-dessous pour modifier ses
| Son 2 paramétres : WVous pouvez écouter un lecteur de musique mobile ou un autre
- périphérique via cette prise CABLE Output.

Microphone
Realtek High Definition Audio

Périphérique par défaut L
@ - g

Entrée ligne

= =
Cllque d r0|t Realtek High Definition Audio : 7
P Mon connecté Ecouter ce périphéri
CABLE Output 4 Lire sur ce périphérique :
;I'_s_.'t"-":“'J Virtual Cable [Haut-parieurs (Realtek High Definition Audio) ~ | 8
I Gechion de laimentanian
@ Continuer I'exécution lors du fonctionnement sur batteries
() Désactiver automatiquement pour économiser I'énergie
Configurer [ Par défaut |V]l Propriétés l 9
OK Annuler Appliquer
[ oK ] [ Annuler ] Appliquer —

Then configure SDRuno

acc el samiHe | ros | caT | oricKEEN

WME CQutput Device

DEEMPH | STEP:

160 80 40

30 20 17

15 12 10
L!___

2 Clear Enter

Lock Qutput Fractional Resampler

Finish by configuring the reception source in the WSJT-X software.
(@ setiings A

| General | Radio | Audio | Tx Macros | Reparting | Frequencies | Colors I Advanced ]hl'u

Soundcard

Input: | CABLE Qutput (VB-Audio Virtual - ono ™

Qutput: |Haut—par|eurs (Realtek High Def * | |Mono *
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As soon as you switch to repeat transmission, the HF signal is present in both waterfalls (SDRuno
and Wsijtx).

Band Activity Rx Frequency Pwr
(
UIC dBs DT Freq Message UIC dB DT Freq Message e
- 0-01 se. . Rvwz | e
Rl Sl
2 -15000 -10000 -5000 o 5000 10000 15000 20000 DEEMPH |STEP: ( M I sue e
500 Hz
{ Li.l_l IL'.SLILI
MODE =
[ s ][ |[ew | | use |
VFO - QM FM MODE cw op FILTER NB e 8 =0 Y i
X (> | I [ | (o] oo | JEREEN (v | 5, . A
—_——
[wos] [e=a7] [Cwmar] [iswra] [Fzan] ez [ mezac] [ Ewseer] Rl o] (el

[owaze]  neors | T — .

-113 dB AGC slis 'wlds 'alls

soic_ | I —— " | —_——
2, Clear Enter 8
® Genmsg
4
TNX 736L v © Freemsg

2
8om -® 3,573 000 14:07:47 rx 1167121 (<] [3] ™ 167 (2 I |
[7] Auto CQ ] Auto Call [7] Hold Tx Freq [7] Tx even/1st call F6KFT Grid FMH:None v | o
[ cQonly Log Q50 ] [ Stop | @ Monitor ) ( Erase ] [ Decode ] [ Enable Tx ] [ Halt Tx ] [ Tune [IPounce [@]Menus [ Mini
1 [020-10-11 [ 0 E ] 215 WD:4m

It is the same for the decoding of an SSTV image (MMSSTYV installation help).

sudo ./pisstv picture.rgb 14070000

File Edit View Option PRofiles Program RadioCommand Help
Sync RX History TX Template S
Modo RX/RX Mode ——

Auto

Robot 36
Robot 72

AVT 90
SC2 120
Scottie 1
ScottieDX
Martin 1
PD50

g = = Martin 2
DSP

Lock ReSync ¥ Auto history

SETT. EXW SDRUnNo RX CONTROL RSYN1 ~MCIR TCIR

DEEMPH ;T;p;h = L|.n E 9.9 8 G ~39,3 dBm|

mooe [ am | ['sam |[Tew |[cw ][ oss |[css ] JEEEEN [user |

VFO - QM FM MODE CW oP FILTER NB

[ veo » (BN v+ [ [mew]]

[Cwew ] [swew ] [zae ] a2k | [(2ax ] [nen ]

[cware] | nsoFF |

-35 AGC

Eal — | ETLE 2. Clear Enter

Band 30M
RaD | TxID %

FREQUENCY C
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9.5.4 Transponder

Objective: A Pocket PC in FM broadcasts on 145.525 Mhz. Rpitx equipped with an rtl-sdr key
receives the transmission and copies the signal in Fm or SSB on 14.100Mhz.

=y ) > (1™

RX 14.100 Mhz frixmee
s T

TX 14.100 Mhz SSB ou FM u X
SSB ou FM

RX 145.525 Mth /

3H+L SVIE+ 0N LL0ZBY NZERZ1LY

T
= m WS+ EV+180 —
== .

oI Yas-114

Ethernet Cable
TX 145.525 Mhz !

BOX ADSL

To access the transponder function, just use the following specific script.

pi@raspberrypi:~/rpitx $ ./rtimenu.sh

| Rpitx with RTLSDR |
Choose your test

Record Becord spectrum on 145.525
Play Replay spectrum
Transponder 14

3 Fm->55B Transcode FM 145.525 to 14 100MHZ
4 Set frequency Modify frequency (actual 145.525 Mh=)

Menu 4 allows you to choose the input and output frequency.

9.5 Conclusion

The rpitx project is very interesting and will allow to understand and experiment with different data
transmissions without spending anything. This project also allowed me to make a synthesis of SDR
software installation under Windows to have a quick guide when | will have forgotten everything in 6
months. If an amplifier is used, it will be necessary to think about the low-pass filter to eliminate the
harmonics generated by the RF output of the Raspberry.
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. . +5 4 s —
Raspberry Pi for HAM Radio ety —
S
Summary:
Part 10: Streaming server with Rtl sdr.
== e AIRSPY
< e B A
Lo BRS= ) Redefining The Radio Experience.
Prerequisite: Part 4: Using the Raspbian Lite operating system.
10.1 Presentation of the server / client set P.2
10.2 Rtl-sdr drivers Installation P.2
10.3 Rtl_tcp server with 4 SDR softwares P.7
10.3.1 Sdrsharp P.7
10.3.2 Sdr console P.10
10.3.3 Hdsdr P. 12
10.3.4 Sdruno P.14
10.4 Installing the SPY Server P.17
10.5 Test with 2 client softwares P. 19
10.5.1 Sdrsharp P. 19
10.5.2 Sdr console P. 20
10.6 ADSL box Configuration P. 21
10.7 Conclusion P21

Version du 31/10/2020 V1.0 on RPI3
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10.1 Presentation of the server / client set

In this tutorial, the idea is to implement a Raspberry Pi as a server for remote listening on a PC.
Unlike the tutorial 6 on OpenWebRX, the client (PC) uses one of the 4 softwares (Hdsdr, Sdrsharp,
Sdr console, Sdruno). The advantage is that the listening will be much more fluid than with
OpenWebRX, while having all the features of the SDR reception software. The communication
between the client and the server will be done in TCP/IP.

Server Client

Of course, it is possible to have a connection between the server and the client via the Internet. In
this case it will be necessary to configure the ADSL BOX as described in tutorial 6.8: Accessing the
web SDR from outside the QRA.

Server == i T Client
0:: 3 > e
i HOYHES- 1LY

Configure
Port fowarding
BOX ADSL

10.2 Rtl-sdr drivers Installation

This time, | used the two following links to install drivers for the RTL-SDR V3 key. This version has
improvements compared to the driver described in tutorial 3.

https://www.rtl-sdr.com/rtl-sdr-blog-v-3-dongles-user-quide/

https://github.com/rtlsdrblog/rtl-sdr-blog
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Use Raspbian Lite without GUI. Remember to execute these commands if it is not already done.

sudo apt update
sudo apt upgrade
sudo apt install git

Recovering the project:

git clone git://github.com/rtlsdrblog/rtl-sdr-blog.git

Install the libraries.

sudo apt install build-essential cmake usbutils libusb-1.0-0-dev
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Type these commands in the order:

cd rtl-sdr-blog/
mkdir build
cd build

cmake -DINSTALL UDEV_RULES=ON -DDETACH KERNEL DRIVER=ON ../

cd rtl-sdr-blog/

cmake -DINSTALL UDEV EULES=CN -DDETACH KEE|

sudo cp ../rtl-sdr.rules /etc/udev/rules.d/
sudo ldconfig
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1 eeprom™ to "V

tl adsb™ to ™"

" g BW

t" to "

blacklist
blacklist
blacklist
blacklist
blacklist
blacklist

dvb_usb rtl28xxu
rtl2832

rtl2830

dvb _usb rtl2832u
dvb _usb v2
dvb_core

Copy and paste the above list into the nano editor. Reminder right click : to paste the text in the nano

editor.

‘@ pi@raspberrypi: ~/rtl-sdr/build

|,l=l . | |

GNU nano 3.2

fetc/modprobe..d/rtladr-blacklist.conf

HModifié

Verr. maj

Restart the Raspberry PI:

Save the file using the Ctrl + o keys, then the
enter key to validate the recording.

sudo reboot
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Verification: Plug the rtl-sdr key into a USB port on the Raspberry Pi. Connect the rtl-sdr key to the
Raspberry Pi on a free USB port.

-------------------- - LT 008 L A
ceiiiill S s e als D@ ¥t J
- e - -

WOYHS-114

= Putty

.
s BOX ADSL
Alimentation 5V
Cible Ethernet

Check the presence of the rtl-sdr key. With LXTerminal or Putty, type the following command line:

lsusb

Locate the rtl-sdr key: RTL238 DVB-T

Raspberry Pi 3:

RTLZ838 DVBE-T

Bus 001 Device 001: ID 1« 00 inux al ation 2.0 root hub

With LXTerminal or Putty, type the following command line : (be careful, underscore key)

rtl_test

The rtl-sdr key should be recognized, if not, disconnect and reconnect the key and restart the test.

t (minimum): O

Exit the program by pressing the Ctrl key and the c key at the same time. (Ctrl+c)
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10.3 Rtl_tcp server with 4 SDR softwares

10.3.1 Sdrsharp

Install the Sdrsharp software described in tutorial 9.2.3, page 7. This time the RTL_SDR receiver key
is connected to the Raspberry pi. The goal is to access it via the local network. It is used in two steps:

- Running the rtl_tcp server on the Raspberry PI;
- Connection on the Raspberry Pl with Sdrsharp software.

Identify the IP address of the Raspberry PI:

ifconfig

My RPI IP address is: 192.168.1.55

This command with a "dummy" option allows you to obtain all possible server configurations related
to the Rtl-sdr key.

rtl tcp -h
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Listening in VHF and UHF

Execute the following command, making sure to replace the IP address of the
Raspberry Pi with your own.

rtl tcp -a 192.168.1.55

Run the Sdrsharp software and perform the following 4 steps in order.

AIRSPY S5DR# v1.0.0.1765 - RTL-5DR TCP

=0 &0 105.500.000 <« AlRSPY

¥ Source: RTL-SDR TCP @8Fs  INFO - F206 - y 10 | 14 - L'INFO A 11HL0 - FRANCE INFO Zoom
RTL-SDR TCP [ '

¥ Radio a5 RTL-TCP Settings

Onmv Qam Olss 5B Host 3 192.168.1.55

Port 1234
wrv (Qpse Qaw

[CJsnir

Filter Blackman-Harris 4

Sample Rate Contrast

[ RTL AGC

[] Tuner AGC
Bandwidth Order RF Gain

150000 ..

CW Shift
Frequency correction (ppm}

[Jrvstereco  step Size

) to Grid LTERE

D Correct IQ
D Invert Spectrum
Audio
AGC
Display
Audio Moise Reduction *
IF Noise Reduction *

Baseband Moise Blanker *
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Listening in HF
Stop listening on Sdrsharp m Then stop the server with CTRL+C.

Run the following command on the RPI server (direct conversion mode), making sure
to replace the Raspberry Pi IP address with your own.

rtl tcp -a 192.168.1.55 -D

AIRSPY SDR# v1.0.0.1765 - RTL-SDR TCP

—3 K- X D) 7.104.769 <« ARSPY

¥ Source: RTL-SDR TCP dBFS Zoom
RTL-5DR TCP

¥ Radio

O O am se Quss

Ovm Qo O Qmw || Wm& 1. 1233 Mz
‘\'m"‘"‘“ A A M \\LF&LA M MJ,Mf wl.a/\wi’ \\_ -39,6 dBFS Jknw Contrast

O snin
li= Blackman-Harris 4

Bandwidth Order

2400 O

40m Ham Band

Step Size
»*| Snap to Grid |10 Hz

D Lock Carrier D Caorrect IQ
D Invert Spectrum

Audio

AGC

Display

Audio Noise Reduction *
IF Noise Reduction *
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10.3.2 Sdr console

Install the Sdr console software described in tutorial 9.2.4, page 9.

Execute Sdr console @ ™9 then choose RTL Dongle TCP

9, o ®E0 T an-s SDR Console v3.0.25 =B & ]
- Home View Receive Transmit Rec/Playback Favourites Memorig ® ° Radio Definitions @
® M Bandwidth ~ = A Edit Delet B —
- 1 [+ Edit Delete Text viewer
I @ Calibration || . 6 _
37 Select Radio 5 | Maodel Frequency Serial
Ajrspy ]
PlutoSDR. 0 - 3800 MHz 104473dc59
All Local s
| ) | SN AMAM [OpenHPSDR) T RTL Dongle USE -R320T 50 - 2000 MHz 00000001
Mame Model Frequency Serial Address bladeRF 4
RTL Dongle USB - R320T RTL Dongle USB - R320T 50 - 2000 MHz 00000001 Realtek: :RTI ELAD 4
Ettus Research
FUMcube Dongles
HackRF o
Hermes-Lite
ICOM IC-RE800
1 m s LimeSDR Lt Autostart options
Perseus Online help
EEmitaiie PlutoSDR
RFspace 3
RTL Dongle » TCP 3
RX-566/RX-8335
SDR MKLS5 Andrus
IF Display SDRplay
Mode i SoftRock
Filter M WiINRADIO
AGC: Off +| CW Decoder ! !
off || Fast || Med || Slo &~ Lﬂ + Console Streamer
= V3 Server
A nes -
Il =1 b I
~
RTL SDR Definitions =
Model Seral Address Port  Gains E
o
RTLSDR Do RTL SDR Definition 555 I
rtl_tcp prog| Add Definitians . =
Address: I 192.168.1.55 I 5
+ Thel |l o 1234 Defaultis 1234 1 device found
L A se
. The Model: RTL Dongle (TCP) You have no definitions for RTL Dongle TCP.
iol- 001 N )
¢+ The Serial: 6 Select 'Add' to add this definition to the list.
Gains: 49.6,458.0,44.5,43.9,43.4,42.1,40.2,38.6,37.2,36.4,33.8,32.8,29.7,23.0,25.4,
The RF gain
are loaded Hi| Tuner: E4000 || Feoorz || Fcoois || Fezseo | [ mome | 10 2 Add
8 7 Add this definition to the list
walare n
o o] e ]
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B ' Select Radio &3 # ' Radio Definitions ld_hJ
All =
Local Server | ‘\ Search w | | Add | Ed Delete Text viewer
| MName Model Frequency Serial Address Ciption
Enable Name Model Frequency Serial
RTL Dongle (TCP) RTL Dongle {TCF) 0 - 30 MHz 001 192,168.1.55::1234 | +Gains=-
PlutoSDR. PlutoSDR 0 - 3800 MHz 104473dc59
1 3 1 1 RTL Dongle (TCF) RTL Dongle (TCP) 0 - 30 MHz 0ol
RTL Dongle USB - R820T RTL Dongle USB - R820T 50 - 2000 MHz 00000001
E) m 3
4 m 3
2,048 MHz
— Show these options
Converter selection Edit Autostart options
1 4 Definitions. .. Invert spectrum Online hel
IF Display Save Cancel
Maode M
— ’

Run the following command on the RPI server, making sure to replace the IP address of the

Raspberry Pi with your own.

rtl tcp -a 192.168.1.55

Click Start to start listening. The procedure is identical for a listening in HF with the option -D

L= B 3

40 kHz

105.499.500

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Fi 1s

s

=25 — - — -50 dBm
'n'n'e AT AT
| (RN

VT
| -90 dBm
-100 dEm

AGC: Off ~ OW Decoder

E By~ DIOK+ RSN - La RTL Dongle (TCP) :: SDR Console v3.0.25
i Home Wiew Receive Transmit Rec/Playback Favaurites Memaries Tools Help @ Style -
1M Bandwidth ~ i | o ) Auto-mute: | Moise Blanker:
® - M (O ¥ 4] &2 @
Calibration = Enable Enable
Start  Stop RF Gain Radio Previous History | Always Child Lock Screenshot . .
E23 Frequency 00~ | Configuration - On Top Instance Options Options
Radio RX Frequency Extras Wideband DSP
-20 dBm

-B0 dBm

-90 dém

-100 dBm
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10.3.3 Hdsdr
Install the Sdr console software described in tutorial 9.2.2, page 4.
Download the file ExtiO_RTL TCP 2020-1.zip
Win32 Release
. hayguen released this on 29 Aug - 3 commits to master since this release
Precompiled ExtIO-DLL with README for Winrad/HDSDR,
supporting several new features as announced here:
https://www.rtl-sdr.com/new-updates-to-the-librtlsdr-rtl-sdr-driver-fork/
Requires rtl_tcp built from development branch of httpsy//github.com/librtlsdr/librtlsdr,
e.g.
https://github.com/librtlsdr/librtlsdr/releases/tag/dev_2020-08-26
https://github.com/librtlsdr/librtlsdr/files/5130683/librtlsdr-win32_2020-08-26.zip
ExtIO_RTL_TCP_2020-1.zip
Copy the ExtlO_RTL_TCP.dll file to the HDSDR installation directory.
@Q" . <« Progra.. » HDSDR - | ﬂﬂﬁ:ﬁ?&ﬂ:ﬁ?&rdﬂﬂs e P Q-\‘;} | | tuto-rpi » airspy_server » ExtIO_RTL_TCP_2020-1
Organiser « (71 Quvrir avec... Graver » = + [l @ Organiser » [T Ouvrir avec... Graver Mouveau dossier
J Program Files (x86) - MNam : i . MNom .
4.7 Favoris A
. HDSDR

Then Run the

delete_settings.cmd

) ExtlO_RTL_TCP.dII

%) BExtIO_RTL2832.dII

M HDSDR.exe

@ hdsdr_eula.rtf

n hdsdr_keyboard_shortcuts.htm
__ HDSDR_release_notes.bt

|| unins000.dat

ﬁ! unins)00.exe

m

HDSDR program |## HOso&

I %) B0 _RTL_TCP.dII I
::_.{ Ernplacements récents . README_RTL_TCP.tt
& Onelrive

% Dropbox

4| - Bibliothéques
> @ Documents
» = Images
> J‘F Musique

> B Vidéos
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Select the file ExtlIO_RTL_TCP.dlI

M Choose which External HW should be used by HDSDR | 23
|
S [ < f’rngram Files (x86) » HDSDR i v|+¢|| Rechercher dans : HDSDR o |
Organiser » Mouveau dossier 3= = i ﬂl
% OneDrive “* MNom Maodifié le
% Dropbox : . I
) Extl0 RedPitaya TRX.dII 21,/02/2019
%, ExtlO_RTL_TCP.dlI 01,11 /2020
. Biblicthégues P
] %, ExtlO_RTL2832.dll 10/10/2020
| Documents )
| Images 1
-.,. Musique
B vidéos
1M Ordinateur
.‘;u Disque local ()
—a temp (E) - 4 m b
Nom du fichier: ExtI0_RTL TCP.dl v | Extemnal 10 HW DLL (BxtI0_*.dIl, v|
[ o L] pomuie

Stop listening by pressing Stop [F2], then enter the correct IP address in SDR Device [F8]. Once

configured press Start [F2].

Source |P-Port Tuner RF Gain Tuner IF Gain
192.168.1.55:1234 AGC AGC

Autom. ReConnect
Persistent Connection

A/D Sample Rate:
24 Msps

Sampling mode:

1/ - samping of tuner output

RE20T/2 Tuner Bandwicth
[Automatic

RB20T/2-Tuner Band Center
[DC/Center-0

/ Decimation -> Outpu Rate (%)
[

Soundcard [F5]

Bandwidth [F6] Buffer Size:
(BT ] RET/2AGCH] IFAGCT

Options  [F7]
E4000 Offset Tune USB
Full Screen [F11] TEETE G

0 RTL DIG AGC [V

Start ___IF2]

Minimize [F3]
rew 591z [

EE [ — SpeCH UM S E— 700m e Speed
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For an HF listening, it will be necessary to change the sampling mode to Q

| RAM: 7366MBY ] =8 ®

M HDSDR [default] v2.80 | ExtlO_RTL_TCP.dI@8bit | SRate: 2400000 > 12000 |

0S: 617601 SP 1 | CPU: AMD A6-6420K APU with RadealIHD Graphics
5§ | !

7100

Source IP:Port Tuner RF Gain Tuner IF Gain
192.168.1.55:1234 HF AGC IF AGC

Autom. ReConnect

Persistert Connection

ey EES A/D Sample Rate

LO& 24 Msps

Sampling mode:
Tune [l @ lases 0- 122 288 MHa )

« Volume RE820T/2-Tuner Bandwidth
Gain: +19.5d ‘Mumm\c

| Re2072-Tuner Band Corter
[DC / Center:0

/ Decimation -> Qutput Rate (7):
[
Buffer Size:

‘MkE R820T/2 AGC [¥] IF AGC [¥]

Options [F7]

Full Screen [Fi1]

start  [F2] e E4000 Offset Tune USB

Minimize [F3] 0 pem RTL DIG AGC [

Ly [EEEE REW 5.9 Hz

e Spectrum® —— 7oom s Speed

10.3.4 Sdruno
Install the Sdruno software described in Tutorial 9.2.5, page 12.

Download the file ExtlO RTL TCP 2020-1.zip

Copy the file ExtIO RTL TCP.d11 to the Documents directory

4.7 Favoris Hom
Bl Bureau %] ExtIO_RTL_TCP.dIl
=| Emplacements récents || README_RTL_TCP .tet

& Onelrive

%* Dropbox

4| o Bibliotheques
4 3 Documents
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Execute the SDRuno (Extio) file, installed on the hard disk. (Search when you don't know where the
program was installed). Note that there is a manual in pdf (SDRuno User manual) and it is the only
manual installed with the program among the 4 softwares presented here.

Reset SDRunc Registry Settings
== SDRunc

% SDRunc User Manual
*% Uninstall SDRune

Check that the ExtIO RTL TCP.d11 file is correctly taken into account so that the software can
access the rtl-sdr key.

. Choose which ExtO should be used by Studio 1 S|
Regarder dans : | | Mes documents j £F BB
= Nom . Modifié le Type  *
"
st . SYMNTHESE PROJET BALLON 26/05,/2018 07:03 Dossier
Emplacements )
récents | temp 14/09/2017 17:48 Dossiers
. TrnForever 28/04/2018 18:11 Dossier:
i ! , upload sans compil 06,/04,/2018 19:56 Dossier:
Bureau . VirtualDl 16/04,/2020 21:15 Dossier
S xml 11/09/2019 19:47 Dossiers
p=- . Loom 30/08/202017:10 Dossier:
Bibliﬁthé:ques ) zoom_arrl 28/08/202011:54 Dossier:
[ Downloads 30/098/2018 11:53 Raccour
[_,b-L %] ExtIO_RTL_TCP.dI 01,/11/202012:19 Extensio
& || ExtIO_RTL2E832.dIl 04,/10,/2020 17:10 Extensio|=
Ordinateur %] ExtIO_RTLSDR_uB.dll 11/10/2020 11:45 Extensicl
:ﬂl 1 | 1] [ 3
Réssau  Nom dufichier |ExtIO_RTL_TCPdi | I Ouvrir |
Types defichiers: | Extemal 10 HW driver (DLL) -] Annuler

» Select Input WAV file...
E In SR: 2304000 High Process Pricrity Sound Card
0 = ][] | ® | Normal Process Priority | @ | Realtek RTL2832
@ | WMME 16 bit drivers Open Input Mixer...

Mode v
SwapIand Q channels
Channel Skew Calibration...
01/11/2020 12:55:05 - User Manua
About

Default Workspace
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Change the IP address, making sure to use yours.

ExtlO_RTL TCP.DLL v2020.1 ﬂ

Source [F:Fort Tuner RF Gain Tuner IF Gain
192.168.1.551234 AGC AGC
v E B

Autom. ReConnect

<

Persistent Connection

A/D Sample Rate:
|2.304 Msps (192.0kHz)

Sampling mode: - - - -

|I,-"Q - sampling of tuner output

R820T/2-Tuner Bandwidth N B
|A|.rlornatic j : : : :
RE20T/2-Tuner Band Center: E E -l -
[DC / Center: 0 | ]

/ Decimation -= Output Rate (7): 'T'
A A B B
| E

Buffer Size:

|54KB ~| RBAT/2AGC IF AGC ¥

Frequency Comection: r Tune USB [
0+ ppm RTL DIG AGC ¥

RSYN1 ~MCIR  TCIR

0= 00|=x

wooe [ am ] ["sam | TN [ew | [(oss ] [(wss | [[uss | [user ]

VFO - QM CW OP FILTER NB

SETT. |'F | FMAF

-60000 -40000

20000 40000 60000

e o2l

e s wll

wlie alie ald
—_——
2 Clear Enter

S 1 2345 678 9 +10 +20 +30 +40 +50 +60

N
‘ W ‘\v"l

| \:.ﬁ"i)

|
{
| WI L\‘ [\If

f
| i i W
Ay n“*""a,“f“'a""“*'""#"F'“waﬁ‘ i 1

i i A
‘ W, ol
N, i P\."," Jk""f,\“l I 4,!“. L )

i
\Fl\iﬂ.,rw.\k.» W\\ﬂ" Ih

-135
-140

104400 104600 104800 105200 105400 105600 106000 106200 106400

MAIN a
o [ser J[se2 [ ] T

SDRuno =X

In SR: 2304000

LO LOCK

SsTOP

01/11/2020 13:01:39 {5 e |

E — . €L
C | S 26%

Default Workspace

80000

il
pid

) ﬁﬁh

Al

To date | have not been able to use rtl_tcp with SDRuno in HF reception (direct sampling mode).
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10.4 Installing the SPY Server

Spyserver works a little bit like rtl_tcp, but with the addition of the ability to share your listening
station. This one appears on the world map. All you have to do is copy the IP address and port into

your favorite SDR software and listen to it.

«
all

Fa

Rexs
®

=

e

ety

ar

{2} i
v 5\ ano
L

With the Putty utility, type these commands in the following order:

v

24 MHz .. 1800 MHz

sdr://86.0.5.124:4444
anonymous

24 MHz .. 1800 MHz
sdr://89.162.39.182:5555
LA4ELA - JPE6EI3BCR

30 kHz .. 14.4 MHz
sdr://89.162.39.182:5556
LA4ELA - JPE6EIZBCR

24 MHz .. 1800 MHz
sdr://90.27.1.200:5555
F4GOH

OHz . 144 MHz

sdr://109.77.69.242:555
5

TAGETA

0 Hz .. 1700 MHz

sdr://115.30.144.39:5555
onymous

0 Hz .. 1700 MHz

sdr://136.52.96.184:5555

\  Sam Peterson

0 Hz .. 1700 MHz

sdr://162.39.6.53:5555

anonymous

sdr://162.39.6.53:5556
nymous
0 Hz .. 1700 MHz

c @ © & hetps//airspy.com/directary/#

RTL-SDR

RTL-SDR

RTL-SDR

RTL-SDR

Airspy HF+

Airspy HF+

Airspy HF+

Airspy HF+

Airspy HF+

mkdir spyserver
cd spyserver/
wget -O spyserver.tgz http://airspy.com/?ddownload=4247

1ls
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Unzip the file, then edit the configuration file spyserver.config

tar xvzf spyserver.tgz

1ls

nano spyserver.config

Configure your server using the example below:

# SPY Server Configuration File
# TCP Listener

bind_host = 192.168.1.55
bind_port = 5555-6666

# List Server in Airspy Directory
list_in_directory = 1

# Owner Name
# For example: John Doe L8ZEE
owner_name =f4goh

# Owner email
# For example: john@doe.com
owner_email =f4Agoh@orange.fr

# Antenna

# For example: Random Wire/Magnetic
Loop/Mini-Whip/Inverted V/etc.
antenna_type =dipole

# Antenna Location

# For example: 48.858332, 2.294560
antenna_location =47.89,0.27

# General Description
general_description = test rx

# User sessions

maximum_clients = 1

# Maximum session duration
# In minutes. 0 for no limit

#maximum_session_duration = 30

# Allow clients to retune and change of
gain of the device

#

allow_control =1

# Device Type
# Possible Values:
# AirspyOne (RO, R2, Mini)

# AirspyHF+

# RTL-SDR

# Auto  (Scans for the first available
device)

device_type = RTL-SDR

# Device Serial Number as 64bit Hex

# For example: 0OxDD52D95C904534AD
# A value of 0 will acquire the first
available device.

#

device_serial =0

# Device Sample Rate
# Possible Values:
# Airspy RO, R2 : 10000000 or 2500000

# Airspy Mini : 6000000 or 3000000
# Airspy HF+ 768000
# RTL-SDR 500000 to 3200000

# Comment to use the device's default
#device_sample_rate = 2500000

# Force 8bit Compression Mode

# The 8bit Compression mode has proven
sufficiently good for most streaming use
cases.

# Use it to same some internet bandwidth.
#

#force_8bit=1

# Maximum Bandwidth

# Limits the maximum 1Q bandwidth the
clients can set

# Recommended value for WFM is
200000

# Recommended value for narrow band
modes is 15000

#

#maximum_bandwidth = 15000

# FFT Frames Per Second
fft_fps =15

# FFT Bins

# Bins = 2/fft_bin_bits

fft_bin_bits = 16

# Initial Center Frequency
initial_frequency = 7100000

# Minimum Tunable Frequency

# Comment if using the device default
#

#minimum_frequency = 0

# Maximum Tunable Frequency
# Comment if using the device default

#maximum_frequency = 35000000

# Frequency Correction in PPB
#
#frequency_correction_ppb =0

# Initial Gain
#
#initial_gain =5

# RTL-SDR Sampling mode

# Quadrature = 0,

# Direct Sampling | Branch = 1
# Direct Sampling Q Branch =2
rtl_sampling_mode = 2

# Converter Offset

# Set to -120000000 to enable the
SpyVerter offset
#converter_offset = -120000000
# Bias-Tee

# For AirspyOne only - Useful for LNA's
and SpyVerter

#enable_bias_tee =0

# Buffer Size (in milliseconds)
buffer_size_ms = 50

# Buffer Count

buffer_count =10
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In the configuration example rtl_sampling_mode = 2 for HF listening. For VHF/UHF listening, just add
the # character to comment the line. (#rtl_sampling_mode = 2).

Run the server.

./spyserver

10.5 Test with 2 client softwares

10.5.1 Sdrsharp

Run & sorshapee  then configure the source (Spy Server Network) and IP address

AIRSPY SDR# v1.0.0.1765 - Spy Server Network

—3 K-X)D 7.120.000 © AlRSPY

¥ Source: Spy Server Network 4BFS Zoom

Spy Server Network

— U‘«J}wm A.W‘ﬂﬁwuﬁwﬂrmﬂwﬁ b,

Bandwidth 250 kHz

Contrast

IQ Format PCM 8bit

v

Radio
Audio
AGC

40m Ham Band

Display

Audio Noise Reduction *

IF Noise Reduction *
Baseband Noise Blanker *

IF Noise Blanker *
Demeodulator Noise Blanker *
Recording *

Zoom FFT *

Band Plan*

Frequency Manager *

»>
»>
»>
»>
»>
»>
| 2
| 2
| 2
| 2
| 2
| 2
>

Signal Diagnostics *

In this configuration the listening is on the local network. To be able to access from the Internet it is
necessary to configure the ADSL BOX.
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10.5.2 Sdr console

Same principle as in 10.3.2, but with SPY Server.
=

# | Radio Definiti

{ Search =i | [laca || = Textviewer | | Radio Definition (oS
i 3
Aledr: Mardel Frequency Serial Dl in -
- ew
. ot HEETy 0-3800MHz  104473dc58)
/R2/Mini - MName:
ANAN (OpenHPSDR] R1/R2/Mini 0 - 14 MHz 00000000 New definitions can only he added for
bladeRF ’ SPY Server =i E i i
ethernet-based radios. Only use this
20T 50 - 2000 MHz 00000001 Model: v
ELAD L 2 option if a radio cannot be discovered =
Ettus Research Serial: using the search option.
FUNcube Dongles Address:  192.168.1.55::5555
HackaF Note: The Title and Model fields are
acl . 2]
r Part: mandatory.
Hermes-Lite
Options: .
ICOM IC-RB&00 Fields
LimeSDR Autostart options Gain: ] ~ | dB .
l = I—I Only these fields can be changed:
b Orline hel Range: ] - | to: 58 »| MHz
| PlutoSDR +  Name,
RFspace 3 6 + Address,
l RTL Dongle N Eangl s Port{used bv ethernet radios). il
= RX-666/RX-588
e =
All Local | = Server
Address: I 182.168.1.55 Port: 5555 I 3
MName Model Frequency Serial Address Option
wice: - None -
¢ RTL Dongle {Svr) RTL Dongle {Svr) 0 - 14MHz 00000000 192.168.1.55::5555 I
. a7
-
4 m 3
Bandwidth: W
|
_— ) @RO L G = RTL Dongle (Svr) = SDR Console v3.0.25 [E=SEol x ]
a-
- Home View Receive Transmit Rec/Playback Favourites Memories Tools Help @ Style -
-||H|\' Bandwidth ~ - - - [ ] [ \ Auto-mute:  Moise Blanker:
@t 2 B B (D ¥ s Ja m
|, Calibration . Enable Enable
Start  Stop Visual Gain Buffering Resolution Previous History || Always Child Lock Screenshot . .
F23 Frequency 0dB~  100ms~ Low (3 bit] ~ - On Top Instance Options Options
Radio R¥ Frequency Extras Wideband DSP

dBm

-30 dBm

-40 dBm

-50dBm

h }’.E-TJ-«W
Y50 dem

W Decoder

CW-U BFM MFM

WM LSB use

Signal History | Freq

y Database

Flayback | COW Decoder

RTL Dongle (Svr), BW

. CPU: 9.0% Audio: 31ms
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10.6 ADSL box Configuration
The configuration is identical to the tutorial 6.8: Accessing the web SDR from outside the QRA.

The difference is in the port number (5555).

Réseau

DHCP ‘INATJ’PAT ‘ DNS ‘ UPnP ‘ DynDNS ‘ DMZ ‘ NTP ‘ IPvG
spyserver 5555 555 TCP w| | raspberrypi-2 w ICréer
ex. . 1000 ex. ; 1000-2000
Activer  Application/Service Portinterne  Port externe Protocole Equipement
spyserver 5555 5555 TCP raspberrypi-2 Hnﬂ

On the world map, my station appears, the "ready" icon is in green, it is possible to access my station
by copying the IP address and the port :

<~ c Q U & https://fairspy.com/directorny/# 70 % e ﬁ cJ\Rechercher * [[[AEn] @. =

® - ’ 5

sdr//90.27.1.200:5555 I
= FAGOH - RTL-SOR
1est rx

Server version 2.0.1700
Operating system Linux 5.4.51-v7+ armu7l |
Max clients 2
Connected clients 1

Max session duration Unlimited
Antenna type dipole
Device type RTL-SDR
Device resolution 8 bit

Full centrol allowed ~
Current center frequency 7.1 MHz
Minimum frequency 0 Hz
Maximum frequency 14.4 MHz
Maximum displayed bandwidth 2 MHz
Display refresh rate 15 FPS

Maximum streamed bandwidth 2 MHz

Maximum G sample rate 2.4 MSPS

10.7 Conclusion

SDR reception sharing is very easy to achieve with a Raspberry pi. This will be able to render many
services in various test situations. | thank Ladislav OK1UNL for giving me the idea of this tutorial.
Linux users will be able to use GORX as a client for the server.
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Summary:

Part 11: Remote station with HamVolP
Reminder: Raspberry Pi = RPI

Prerequisite: Part 8: image disk creation on mSd card.
11.1 Server/client set Presentation

11.2 VolP protocols and software

11.3 Making the interface

11.4 Creating the disk image

11.5 Basic Setup

11.6 TRX Settings

11.7 Advanced configuration

11.8 Using iaxRpt on Windows

11.9 Using DVSwitch mobile for smartphone
11.10 Configuration overview

11.11 Conclusion
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11.1 Server/client set Presentation

The objective is to be able to perform a remote QSO with a classic mobile TRX located at the QRA
via a local network or the Internet in a private setting. This low-cost solution only requires a modified
sound card located between the Rapsberry Pi and the TRX and the pre-installed HAMVOIP Asterisk
Allstar software suite. The connection with the server will be done with a PC or a smartphone.

Configuration with a PC on a local network.

Server HamVolP Interface C l ient

AN

Software remote

Configuration with a smartphone on a local network.

Se rver HamvolP Interface

C,

DVSwitch
Mobile

WiFi o))) (((o

Configuration with a PC via internet.

Client

Server HamVolP Interface

Configure
Port fowarding

4569

AN

Software remote

However, you should remember to switch on the TRX and RPI before leaving the station.
It is not possible to change the frequency remotely. (Especially on a mobile TRX!).

For OMs who want to chain QSOs in HF (voice or digital), | recommend the
https://doc.webradiocontrol.tech/ software, which has to be paid for, but which offers many
possibilities with a very good man-machine interface (Possibility of testing over a period of 15 days).
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11.2 VolIP protocols and software

VolIP stands for Voice over IP. VoIP is a computer technology that allows voice to be transmitted over
IP-enabled networks, via the Internet or private networks.

There are several protocols that support VolP, including:

- SIP : Session Initiation Protocoal,
- |AX : Inter-Asterisk eXchange

It is the second protocol that we use in our remote station case because HAMVOIP uses Asterisk
open source software for Linux.

Note :

The client software installed on the PC is called iaxRpt and has the same name as the protocol.
11.3 Making the interface
The connection between the TRX and the interface is made using the mini DIN 6 pin. The pins used

are 1, 2, 3, 5 and 6. A mini DIN 6 female connector for printed circuit boards can be used as shown in
the print on the right.

Broches de terminal de données : vue de dess us
@\ /® N° | Nom 1o} Fonction
/. .\\ @ PKD | Entrée | Signal audio pour transmission par paquets
\H/l l\'J/ @ | DE — | Mise & la terre de la borne PKD
T ©) PKS | Entrée | ‘L est transmis et le microphone est en sourdine
@ | PR9 | Sortie | Signal de répétition de 9600 (bps)
Kenwood & | rri | sortie | Signal de répétition de 1200 (bps)
Signal de contréle du silencieux; Fermé : H,
® | SQC | Sortie | Ouvert: L (Les réglages par défaut peuvent
étre modifiés dans Menu 520)
E — Mise a la terre commune
Yaesu Vue de dessous
Goupille | Etiquette | Note Couleur du fil CT-39
PKD Données d’entrée Packet
[ ! Impédance : 10 Ohm-k
1 (522{:2:? Niveau d’entrée maximum : 40 pp mV pour 1200 bps Marron
2,0 V pp pour 9600 bps
2 GND Signal de terre Rouge
3 PTT Terrain a transmission Orange
Données de sortie Packet de 9600 bps
4 RX9600 Impédance : 10 Ohm-k, Jaune
Sortie maximale : 500 mV pp
— Données de sortie Packet de 1200 bps
5 RX1200 Impédance : 10 Ohm-k Vert
Sortie maximale : 300 mV pp
6 PSK Contréle du silencieux Bleu
— (SQL) Silencieux ouvert : +5 'V, Silencieux fermé : 0 V

The Yaesu FT7900 documentation is much clearer than the Kenwood TM-V71.
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Before installing HAMVOIP, you will have to buy the CM108 USB sound card, sold without a case.
Then modify this "key" by adding an NPN transistor (BC547B) to control the TRX's PTT as well as a
diode (1N4148) and an adjustable 50K or 100K multi-turn resistor.

CM108 USB Drive Free USB Sound Card Laptop Computer External
Sound Card Module

Etat - Neuf

e ] ] Plus de 10 disponibles
Quantité | 1 | G objets déja vendus

2,53 EUR

Achat immeédiat

Ajouter au panier

© Ajouter a la liste d'Affaires a suivre

Retours sous 60 jours

Livraison - 0,97 EUR Livraison SpeedPAK économigue & partir de Chine/Hong Kong/Taiwan
| Détails

Before modifying the USB sound card, it is recommended that you test it on a PC. To do this, use
headphones on the green output while listening to music, for example.

Sound card before modification:

7 SW—=HFO7 V3.1  C5(ml)
(@ «ioly R2  CETT ()
((mmy C12 160222 (N

w w88

t / / - s 1073 ¢ ','__
rob cie I Race ca e
(sofs «GmBY RS D1 Ré C15tkzii ¢omp)

C13@mpl ol &3z | C16 R760:m Blizld

Sound card after modification :
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- Start by unsoldering the 2 3.5 jack connectors

SW—HFO7 V3.1  C5¢EE)
Ol gofe R2 CuliED @)
[ & i’ C12 160222 CLEJ

W U i e

R
B ==1
h
m
L )

a-mmum

I WO e
Cl4 mmmm R3C9 C8 wm
ol wmBl RS D1 R6C158 el
C13tmpd i el | C16 R780T M2l

Follow the modification of the "sound card" from the blog at the following address
Tip: Preset the potentiometer to halfway before implementation.
https://www.marrold.co.uk/2018/04/converting-cm108-usb-fob-for-amateur.html

= Tracks Cut With Dremel

Finish by connecting the wires to the 6-pin mini din connector
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11.4 Creating the disk image

Download the disk image (green box) using this link https://hamvoip.org/#download

« RPi2-3-4 includes Pi 2,3B,3B+,3A+,and 4B Image Version 1.6-14 - Self Extracting exe for Windows (LATEST)Be sure to update

when setting up! -

RPi2/RPi2-3-4_V1.6-14_Allstar.exe
IMPORTANT - Download this README for the V1.6 version

i2-3-4 i i +
RPi2/RPi2-3-4_V1.6-14_Allst

ar.img.xz

IMPORTANT - Download this README for the V1.6 version

+ BBB Image (Final version) NOT RECOMMENDED FOR NEW INSTALLS! -

BBB/BBB_Allstar_V1.2.2.img.zip

[mage Version 1.6-14 - xz archive (LATEST) Be sure to update when setting up! -

Download and install the Etcher utility to copy the image to an MSD card

https://www.balena.io/etcher/

Flash OS images to SD cards & USRB drives, safely and easily.

Select image

Select the RPi2-3-4_Vx.x-x_Allstar.img.xz file, the SD card reader, and then click on Flash. Same

procedure as in tutorial 8.

11.5 Basic Setup

There is no need to use a monitor on the Raspberry Pl (RPI), in fact all the configuration can be done
remotely with Putty as explained in tutorial 1.
Insert the microSd card into the RPI and the sound card. Turn on the RPI. Do not forget the network

cable.

G [nvite d d , . _
Start the command prompt i YIS B EOMMETESE and then with the ping alarmpi command, perform
a connectivity test between the PC and the Raspberry Pl as shown in the following screenshot.

C:=~Uzers~anthony>ping alarmpi

de
de
de
de

122.168.1.24 octets=32 temps<lims
1?2 .168.1.24 octets=32 temps<ims=
1?2.168.1.24 octetz=32 temps<ims
192 .168.1.24 octets=32 temps<ims

Statistigques Ping pour 192_168.1.24:

Pagquets

TTL=64
TTL=64
TTL=64
TTL=64

. : envoyés = 4, regus = 4, perdus = B {perte Bz,
Durée approximative des bhoucles en millisecondes =
Minimum = Bmz,. Maximum = Bmsz,. Moyvenne = Hms
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Configure Putty as follows before connecting to the RPI via ssh. (Don't forget to save the session, so

you don't have to do this configuration work again)

D | |

-
ﬁ PuTTY Configurati

T ——————

-
ﬁ PuTTY Configuration

@ﬂh1

Cateqory: Categary:
=8 Spssion Options controlling the effects of keys =8 Session Enabling and disabling advanced terminal features
Change the sequences sent by: E\ _l_e';_'ml‘iig?ing aoplication cursar kevs mads
The Backspace key . i isable application keypad mode 4
~) Contral-H @ Contral-? (127) . .
The Home and End keys Style mouse reporting
" @ Standard ot [ Disable remate-controlled terminal resizing
= Window 'I:he Function keve - [ Disable switching to atemate terminal screen
Appea@nce ESCIn™ 2 Yterm RE ﬁppea!ance [ Disable remote-controlled window title changing
_I?_eha\;';ur VT400 VT100+ 5C0 _?_eha\ln';:.ur [ Disable remote-controlled clearing of scrollback
SSZ;D:“ Sggztio:n Response to remote title query (SECURITY):
.y Application keypad settings: ol ~) None @ Empty string () Window title
- Colours N - Colours
£ Connection Initial state of cursor keys: £} Connection [”] Disable destructive backspace on server sending ™7
.- Data 9 Normal ) Application .. Data [ Disable remote-controlled character set corfiguration
Inttial state of numeric keypad: Disable Arabic text shapin
Proxy @ Momal ~ Application ) NetHack Prosey 0 ) A i g
- Telnet - Telnet [ Disable bidirectional text display
- Flogin Enable extra keyboard featurss: - Rlogin
e SSH [] AtGr acts as Compose key B SSH
- Serial Control-Alt is different from AtGr - Sefial
[ About ] [ Help ] Open ] [ Cancel [ About ] [ Help ] Open ] [ Cancel ]
Lr = — — — 1Lr B
PuTTY Configuration l ? 5 PuTTY Configuraticn l ? it e
g g
Category: Categopy:
=8 Spssion Options controlling character set translation = Basic options for your PuTTY session
i T"" I_.oglglng Character set translation L__l T:"" I_.oglgmg Specify the destination you wart to connect to 9
Trn}{I:'bnard : T-I:{I;:board for |IP address) =
150-88559-1:1998 (Latin-1, West Europe) -
Eell Bell
- Features (Codepages supported by Windows but not listed h - Features onnection type:
- Window such aﬁ;}?PEEE on many systems, can be entered =) Window JRaw () Telnet () Rlogin Serial
manua
J;EE::;:SI_CE SEE:::::_CB Load, save or delete & stored session 1 0
1 | Translation| [ Treat CJK ambiguous characters as wide . Tranglation aved Seasions
- Selection 5 []Caps Lock acts as Cyrillic switch . Selection 1 1
+ Colours Adiust how PuTTY handles line drawing characters  Colours Defautt Settings
5 Connection & Connecion T
. Data Handling of line drawing characters: - Data
P @ Use Unicode line drawing code points P
Trolx:.r ") Poor man's line drawing (+, -and [} Tmlxy 1
e n§1 ~) Fant has XWindows encoding e nn.at
-~ Rlogin ) Use fort in both ANS| and OEM modes - Rlogin 2
B+ 55H “) Use fort in OEM mode anly E- S5H
- Seral [ Copy and paste line drawing characters as lgggk - Seral Close window on exit:
) Always ) Newer @) Only on clean exit
[ sbox [t ] [ open [ Conce [ box ][t ] 13| oo | con |

Then enter the login root and password root
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The configuration starts automatically. Follow the screenshots below:

Perform System Update System has been updated
The system has been updated and will now reboot To apply

Retrieve the latest system updates?
changes!

Do you want to do this now?

Perform System Update e s S
Would you like to run first setup now
Recrieve the latest system updates?

Do you want to do this now?

Private Node Check
If you have a node number and password assignment from Allstarlink.org you
should answer 'NO' to this question. If you intend to use Allstar in a
lzzazzazz strictly private network such as a repeater link or commercial use then
answer 'YES'.

Enter a new root password

<Cancel> Private modes have self assigned node numbers of less than 2000, are not
registered with Allstar and do not reguire a password. Private nodes
require manual routing in the nodes stanza of rpt.conf. Most users would
anawer 'No' to this guestion.

Is this a private node?

< Yes > < Ho >
Pr Set Node Configuration
Enter private node number: Set Node Configuration
1998| ) ) )
Do you want to setup your node configuration for asterisk

CK >

Node Confi
Node configuration will be run after reboot.

Time Zone Configuration
The current time zone is set to: America/New York

L correct time zone entry will allow the system clock to report the
correct time.

4 Do you want to change the default time zone?

Use the scroll keys to move faster, then validate the country with the
space bar before pressing the enter key.

Inser
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Tite = Bi= T
Your original Timezone was: AmericﬂfNew_Yqu
Please select: Your new Timezone is: Europe/Paris

Timezone List 1

Is this correct?

Host Hame Setup 3
The current hostname is: alarmpi

Do you want to change this ?

Network Interface Setup

Current IF Rddress: 192.168.1.24
Current state: DYNAMIC

Do you want to change this ?

< Yes > < Ho >

[
%
[
|
5 |
g
|

System Reboot
kk%%% goh Port setup **#%%#%

Eemember to log back in using the new password and using the
This setup script allows vou to select the Openssh port setting new IP address if you changed it.

for the built in ssh server on your node.
Use these wvalues for vour next login after reboot:
Currently, the port value is: 222. IP Address - 192.168.1.24

ssh Port - 222

Do you want to change yvour ssh port configuration for asterisk?

Press <Reboot> to start the reboot process

< Yesz > < No > <Reboot> <Cancel>

192.168.1.24 - PuTTY =RERES

8 Server unexpectedly closed network connection

After the restart you will have to log in again with
Putty, but with your new password of at least 8
characters. If you forget, you will have to start all
over again.
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This script configures the Asterisk configuration files based upon ",]' -w-n'l:. ".]'- -]-u-'.n:.v =
template files found in /usr/local/etc/asterisk tpl directory. The files
that will be changed are: iax.conf, rpt.conf, and extensions.conf. EntEI NDdE N‘L]IﬂbEI:

While this script is intended for first time configuration of these files,
it can be run at anytime to make changes. BUT, please keep in mind that

every time you execute this script, it uses the template directory files 1993
and NOT the active configurations files to create new active configuration
files. See the setup howto on changing templates for special applications.

If this is a first time configuration, it is safe to continue otherwise
read the above paragraph and understand that any manual changes that you
have made to the active configuration files in the fetc/asterisk directory
will be overwritten. The old files will be renamed extensions.conf orig,
iax.conf orig, and rpt.conf orig.

Keep 1998

Do you wish to continue?

- rt Status

= Note that reporting the status of your node is not mandatory but without
Enter Station Call for node: reporting your node will not appear in the allstarlink.org status screen
and others will not know your node exists unless you give them your node
number. Even if your node does not appear on the status page another

node will be able to connect to you using your node number. While the

FQG{}H usual answer is to say yes and report your status some may wish to
remain private by not advertising their node.

Hode 5t

o m— -

4 Do you want your node to report status to stats.allstarlink.org

Bind Port 1
Asterisk can use either wvoice or CW id for FCC identfication. If Port 4569 is the default iax protocol port. If you are using just
you select voice id a simple gsm voice ID audio file will be one server on your public IP address, then you can select the
generated. This file is located at '/etc/asterisk/local/' and is default value (4569) by hitting 'Ok'.

called 'mode id.gsm'.

Enter Bind Port:
If vou select 'Yes' to voice id, then a voice id will be created.

If you select 'No', then the default CW id will be used. 14559

Do you want to use wvoice id?

1 Keep 4569

ILXEFT Fass d E
Asterisk Allstar has the capability to receive
connections from a Windows computer using a program

called iaxRpt. In order to do this you need to

This setting setups up the different duplex modes for your allstar node.

- Normally for a simplex node, you would choose '1l'.

- For a repeater, you would choose 'Z'. specify a password which will be used to confirm
connections from that program. You would then use
— If you want a 'silent' simplex node (no courtesy tones or telemetry), this same password to configure a iaxBpt account

vou would choose '0'. on a Windows computer. Information on how to configure

iaxRpt can be found at the hamvoip.org website.
Choose the desired duplex mode:

half duplex (telemetry and courtesy tones do not transmit) Do you want to configure the password for an laxrpt
gemi-half duplex (telemetry and courtesy tones transmit connection?

normal full-duplex mode

full-duplex mode, without repeated audio from main input source

L R b

Normal except no main repeat audio during autopatch only < Mo >

-qu EE,_SE_,‘:::-L 1 You now will need to review and configure simpleusb.conf.

- In particular, the 'carrier from' needs to be set to match
Ent’EI }‘FDU.I 1‘3-:':1-1:'1:‘ pEI.SSWDId your radios COS polarity. See the configuration howto on
the hamvoip.org web page for more info on configuring
simpleusb and setting audio levels.

1234

Do you want to configure Simple USB settings now?

After any simpleusb.conf changes vou should do an Asterisk
restart.

This will restart and reload the Asterisk modules. These simpleusb
changes will not take effect until Asterisk is restarted.

If needed, please run simpleusb-tune-menu program at the Linux
prompt to set your sound lewvels.

Do you want to restart Asterisk to enable selections? After the reStart you WI” have to |og In agaln Wlth
e Putty, but with your new password of minimum 8
characters
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11.6 TRX Settings

The main menu of the application should appear, go to menu 12

ZD 152.168.1.24 - PulTY i W [E= =)
z

Please select:

UPDATE (Internet access reguized)

Menu 2:
Change the sound level (100) of the reception.

Menu 3 :
As well as transmission (100)

Menu J :
Change COSFROM mode to 2 [usb]

The P menu provides an overview of the configuration

192.168.1.24 - PuTTY =

12 Run simpleusb-tune-menu Application

The v menu gives an overview of the
status of the COS and PTT signals.
Very useful menu for detecting a failure.
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Finish by saving the
configuration
(key w)

Exit the menu (zero
key: 0)

11.7 Advanced configuration

For command line configuration specialists, it is possible to do manual configuration in the 9 Start
bash shell interface

@ root@alarmpi:/etc/asterisk

The 3 configuration files are :
- rpt.conf
- iax.conf
- extensions.conf

https://wiki.allstarlink.org/wiki/Main Page

The problem is that the official documentation is complete but confusing, mixed with obsolete
screenshots rather like 1000 post-it notes on a desktop.

The following is the default configuration using the "node" number 1998 and the password "iaxrpt"
1234,

11.8 Using iaxRpt on Windows

Download the iaxRpt utility (green box) using the link below: Setup/Download IAXRpt

. . e IAXRPT is a specialized Windows "soft phone” program which
https://wiki.allstarlink.org/wiki/Setup/Download IAXRpt allows users fo connect fom their PC's fo an AlStarink node
Sefting up IAXRPT access is similar to setting up dial-in access.
but a different command line switch is used in extensions.conf,
and user authorization is done in iax.conf

Contents [hide]
1 Download

1.1 Security Issues
2 Modifying iax.conf
3 1AXRpt Usage

Download
Setup file for IAXRPT § This was at Xeletec &, but their servers

are offline as of 2019-04-04
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Once the software is installed, perform the following configuration by adjusting the IP address of the
RPI, and then check the sound configuration of the PC provided that the headset and microphone
are properly connected.

iaxRpt =8 = @1 iaxRpt =& =
Edit 1998
Fileview |[Gptians [|eysoard _Hip file View [Options] Keyboard _Help
MIC A MIC Access
ceess |Account Name: [1598]
e e I N —
Toe= o Description: remote trx Devices ...
h - i -
Call Sta Preferences .. Call Host: 192.188.1.24 CalljjSta Preferences... Gall
1 Directory ... 1 Directory ...
N OneTouchKeys - Username: iaxrpt 3 - OneTouchKeys hd
« r i —— i h
‘ Password: T e
Manage Accounts Confirm: seee Normal Calls
Input Device: [Miarophone (Realtek High Defin -
Mame Description Host Username Input Source: IM|cmphnne vJ
1998 remote trx 192.168.1.24 iaxrpt One Touch Key List: :
Cutput Device: IHaut«parleurs (Realtek High Def 'J
Has Monitor:
Speaker Phone
Mute On PTT: .
Input Device: IMlcrophone (Realtek High Defini 'J
Exdude from Scan: [[] )
Output Device: IHaut«parleurs (Realtek High Def 'J
b Show Connections:
it ... Incoming Ring
{ Edit J { Remove II I Daone m Log to Display: )
— — Ring Device: uaut-parleurs (Realtek High Def 'J
N o] I =
Disable Keypad: [ Ring Through PC Speaker: [ |
ﬁ ﬁ Disable Functions: [ 4 Microphone Audio
ptieret
vouror | TRavsHT |
Microphone Input Boost: I:‘
Miscellaneous
D Cue Tones
[C] 20ystick PTT
The password used here is 1234, as previously configured.
\

Operation: ienRpt =)
File View Options Keyboard Help

1 Select "<1998> remote trx" from the drop-down menu; .

. " n SPK

2 Click on "connect"; U

3 Click on "transmit" to go to transmit; Call State  Connected To Call 1~
1 OK <1998> remote trx
: 1L 3

Click on "disconnect" to leave the connection;

1

Call: I<1998> remote trx

St ‘ll Speaker ‘“l Disconnect “

s
KAERES | n |
2o n

w

Adjust the sound levels with a screwdriver on the adjustable potentiometer if necessary as explained
on page 11 (menu 2) to remove any sound saturation.
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11.9 Using DVSwitch mobile for smartphone

Install DVSwitch Mobile, then go to the Account menu. Select the 1st line. Fill in the fields as shown
in the example by adapting the IP address of the RPI. Do not forget to lower the Transmit Level
https://play.google.com/store/apps/details?id=org.dvswitch&hl=fr&gl=US

El Telecom 7 aill75 % mmx 13:53
& Q
DVSwitch
@ P
Mobile
DVSwitch

Achats via l'application

Découvrez également... >

B o v

Flitsmeister Wikiloc Microsoft Kc
4,6 % Navigation Ou... Kaizala - Cha.. Cz

4,6 % 4,6 % 4.

Désinstaller

A propos de I'appli >

El Telecom
Accounts
192.168.1.24, Node: 1998

myphone-iaxrpt

1AX2 EMPTY

+ | IAX2

1AX2 EMPTY

1AX2 EMPTY

| 1AX2 EMPTY

| 1axz EMPTY

‘ IAX2 EMPTY

‘ 1AX2 EMPTY

‘ IAX2 EMPTY

\ IAX2

Demo

demo.dvswitch.org, Node: 100

El Telecom

1998

Connect

Hangup

U1

|

![?

| |

1

Macros vl

mI

I
|

ey

]|
1

Dial String

i

|
Send Hangup |

i 'nl

ilCallerlD

ilCaller Number

192.168.1.24

4569

Username

myphone-iaxrpt

Password

Put your call here

Optional

Autoload node

ransmit Level

Server Selected

| |

v

Macros A |

|

TP

I
I 1\ |
.

i

ni

Save

It is possible to use the Zoiper client software, but this does not have a PTT command.
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11.10 Configuration overview

File iax.conf ‘ File extensions.conf

Configuration for access with iaxRpt on PC
[radio-iaxrpt]

; IAXRPT Example - THis stanza is used for exten=1998,1,Rpt, 1998 |X
Windows IAXRPT exten=1999,1,Rpt,1999|X

[iaxrpt]
username=iaxrpt
type=user
context=radio-iaxrpt
auth=mdb
secret=1234 ; PASSWORD
host=dynamic
disallow=all
allow=ulaw
allow=gsm
transfer=no

Configuration for access with DVSwitch Mobile on Smartphone

; Example for Android/Iphone Zoiper/IAXRPT [phone-iaxrpt]

phone connections exten => 1998, 1,Answer

exten => 1998,n,Playback, rpt/node
[myphone-iaxrpt] exten => 1998,n,Playback,digits/1
type=friend exten => 1998,n,Playback,digits/9
context=phone-iaxrpt exten => 1998,n,Playback,digits/9
host=dynamic exten => 1998,n,Playback,digits/8
auth=md5 exten => 1998, n, Set (CALLERID (num)=0)
secret=1234 ; PASSWORD exten =>
disallow=all 1998, n,Rpt, 1998 |P|${CALLERID (name) } ;;;
allow=ulaw The "CallerID" from IAXRpt

transfer=no
calltokenoptional=0.0.0.0/0.0.0.0
requirecalltoken=no

Note the links between the two configuration files as well as the password 1234 and the "node" 1998.
There is a difference in configuration between using Windows and Smartphone.

11.11 Conclusion

Once you have all the elements in hand, the basic configuration is fairly easy to do, but you shouldn't
really rely on the official documentation. Fortunately, there are many examples on Youtube
illustrating "bits" of configuration on both the server and the client.

In any case, the investment remains minimal with the sound USB key. Of course, you need a
Raspberry Pl and a TRX with the COS output that is essential for this project.

HamVolP is an interesting project that avoids investing in expensive and licensed hardware. It is also
possible to create an allstarlink account allowing other OMs to use your access point (this is not
developed here).

The modified key will be used in another APRS tutorial soon. So this little interface can be used
more.

73 and good remote.
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Remote Station with an SDR receiver
Part 12
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Sommaire :

Partie 12 : Remote Station with an SDR receiver
Reminder: Raspberry Pi = RPI

Prerequisite: Part 8: image disk creation on mSd card.

12.1 Server/client set Presentation

12.2 Creating the disk image

12.3 Basic Setup

12.4 Basic configuration

12.5 Ssh connexion

12.6 Conclusion
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12.1 Server/client set Presentation

The goal is to be able to use an SDR key remotely using a WEB browser.
Using the Chrome browser (mandatory), the user accesses the Raspberry Pl on their local network to
which the RTL-SDR key is connected.

Note that it is possible to use with the same environment an Adalm-Pluto or a HackRF and thus use
the transmission part which differs from the openwebRX project (tutorial 6.)

The software was produced by flatb. His work is remarkable. The interface is user-friendly and
intuitive.
https://flatb.fr

Example of configuration with a PC on a local network (flatb image). Only the use of the RTL-SDR
key is explained in this document.

Remote SDR

Software
(Chrome browser) RTL - SDR

USB n RX

Ethernet Switch FITLL

Configuration with

RTL-SDR : RX 30 MHz -1.7 GHz
2 MHz bandwidth

and Hack RF One : TX 1IMHz - 6 GHz
: T Raspberry Pi 4

Signal Processing
Web Server

12.2 Creating the disk image

Download the disk image (framed in red) using this link

https://github.com/F1ATB/Remote-SDR/releases

Remote SDR v2.4 image for Raspberry Pi 4B

-ﬁ F1ATE released this 10 days ago

» Assets 3

I remsdr v2.4 rpi4img.7z 14 GB

Fﬁ Source code (zip)

[3) Source code (tar.gz)
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Use 7-zip software to decompress the image

Lien Type Windows Taille
Telechargez LExe 32 bits x86 1,2 Mo

Téléchargez LEXE &4 bits x64 1,4 Mo

Download and install the Etcher utility to copy the image to an mSD card

https://www.balena.io/etcher/

Flash OS images to SD cards & USB drives, safely and easily.

L+

Select image

Select the remsdr_v2.4_rpi4.img file, the mSD card reader, then click on Flash. Same procedure as

tutorial 8.

12.3 Basic Setup

Identify the IP address of your Raspberry PI.

The procedure is explained in tutorial 1 chapter 5 page 7.

Install if you haven't already done so, the mandatory Chrome browser. [T |

Then enter the IP address of the Raspberry Pl in the URL bar, in my case 192.168.1.32

< c A Non sécurisé | 192.168.1.32
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12.4 Basic configuration

There is virtually nothing to configure. You will still have to check if the RTL-SDR key is properly
connected to the Raspberry PI.

Click on Tools

A Non sécurisé | 192.168.1.32

w @ » 2

Then check the detection of the RTL-SDR key as indicated below in red.

Return to the main menu (penguin icon at the top right)

C A MNon sécurisé | 192.168.1.32/tools.himl

« CPU Temperature

« RX configuration

s TX configuration

» List USB Devices / Liste les periphériques USB
» RX Historic

= TX Historic

« Apache Server Errors / Erreurs Serveur Apache

+ Reboot Orangs Pl or Raspberry Pl

‘SDR Adalm-Pluto

= Pluto Help / Aide Pluto

= Pluto Reboot

Hack RF One

» HackRF Info

RTL-SDR

= RTL-SDR Info

Tools - Remote SDR

RX TX
RX TX

Infa sur le RTL-SDR connecté a 'USB

Found 1 device(s):
0: Generic R 2U OEM

Using device 0: Generic RTL2832U OEM
Detached kernel driver
Found Rafael Micro R820T tuner

Current configuration:

Vendor ID: 0x0Obda
Product ID: 0x2838
Manufacturer: Realtek
Product: RTL.2838UHIDIR.
Serial number: 00000001
Serial number enabled: yes

IR endpoint enabled: yes
Remote wakeup enabled: no

Reattached kemel driver
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Click on Remote SDR

& C A Nonsécurisé | 192.168.1.32 w €

Check the parameter selection for the RTL-SDR key. The IP address must match the Raspberry PI.

< C A Nonsécurisé | 192.168.1.32/remote_sdrhtml B € » 2

@ [RXGains | [eg T  sorRrxone Remote SDR soRTxone  [ITXGains | | [Paremetesl O
Parameters: o000
SDR type
® Plufo © HackRF/RTL-SDR

2 MHz
hn. correct.: Auto correction
RX SDR oHs .
38 152,168,132 ]

5 ® au ® nerm © werm

ex: 192.168.0.120 ime RX Audio © Micro ® sinus 800 Hz
TX SDR TX state ® Sinus 500 Hz et 1900 Hz

IP: . Volume 0dB  ® Manuel © Auto1 ® Auto 2
ilter200 - 2600 Hz

Ports: 80, 30048005

Left blank if no TX SDR Locar @
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Test the reception of the RTL-SDR key using a broadcast FM station as usual.

&« C A Nonsécurisé | 192.168.1.32/remote_sdr.html & % € » 2

SDRRX On ® Remote SDR

BX Gains RX 105500 1191z o0
L Rl TGl Central Freq.: 105 000 kHz Bandwidth: 2 MHz
Gain IF 20 dB

SDR Freq.: Freq. Offset: Man. correct.: Auto correction
105 000 000 Hz 0Hz 0Hz L

Gain BB 20 dB

HF band: |2 v ® 55 ® yss @ v @ sru O werm

144 300 SSB Call Volume RX Audio © Micro @ Sinus 800 Hz

RX state TX state ® Sinus 500 Hz et 1900 Hz

TX Audio

Off Volume -1 dB @ Manuel © Aulolr. Auto 2

Audio Filter200 - 2600 Hz =

Locar @

ll|{III|IHI|HII]III\|IHI‘IIH{III\|IIH‘!!II‘II\I|HH|I\II||III|IIH|HH|H 1)

O e e D PLCLLEEEE LT LT
104400 104500 104600 105100 105200 105300 105400 105500 105600 105700 105800 105900 106000 106100 106

RN N RN AR RN AR AR RN
103900 104000 104100 104200 104300 04 105000

104700 104800 104900

1 - activate reception,

2 - Adjust the gain on reception,

3 - Select WBFM and adjust the listening frequency. Increase the bandwidth to 2 MHz,
4 - Adjust the volume,

5/6 - Adjust the levels to correctly view the stations.

All you have to do is click in the waterfall to listen to the selected station.
12.5 Ssh connexion

To access the Raspberry Pl in ssh with putty (tutorial 1 page 10), enter the following login and
password:

@ pi@rasp-rem-sdr: ~ =HECH X
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| disabled the desktop environment when starting the Raspberry PI.

sudo raspi-config

em Options
Display Cptions
Interface Options
Performance Options

Configure display settings

Configure connections to peripherals
Configure performance settings
Localisation Options Configure language and regional settings

Advanced Options
Update
hbout raspi-config

Configure advanced settings
Update this tool to the latest version
Information about this configuration tool

wma ;e w N

m

<5Select> <Finish>

pi@rasp-rem-sdr: ~

Raspbe Pi Software Configuration Tool (raspi-config)

51 Wireless LAN
52 Audio

53 Password

54 Hostname

Enter 55ID and passphrase
Select audio out through HDMI or 3.5mm jack
Change password for the 'pi' user
Set name for this computer on a network
to command line|

Select wait for network connection on boot
Choose graphical splash screen or Text boot
Set behaviour of power LED

57 Splash Screen
58 Power LED

mn

<Select> <Back>

pi@rasp-rem-sdr: ~

Raspberry

Pi Software Configuration Tool (raspi-config)

Text console, requiring user to login
3. e 1 T e, al tically logged in as "pi'
B3 Desktop Desktop GUI, regquiring user to login

B4 Desktop Autologin Desktop GUI, automatically logged in as 'pi' user

Bl Console

m

<0k> <Cancel>

Configure display settings
Interface Options Configure connections to peripherals
Performance Options Configure performance settings
Localisation Options Configure language and regional settings
Advanced Cptions Configure advanced settings

Update Update this tool to the latest version
About raspi-config Information about this configuration tool

Display Cptions

womo e w e

m

<Select>

f‘ pi@rasp-rem-sdr: ~ = | B ||

Would you like to reboot now?

It is possible to change the predetermined frequencies by
editing the following file in the console:
nano /var/www/html/configurationRX.js

12.6 Conclusion

Bravo André (F1ATB) for this magnificent achievement. The graphical interface is very ergonomic
and will delight OMs wishing to control their station remotely.

73 and good remote.
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Universal HamRadio Remote Fie) ) —

Part 13 —

Summary :

Part 13 : Universal HamRadio Remote

Prerequisite: Part 4: Using the Raspbian Lite operating system without a graphical
interface.

13.1 Server/client set Presentation P.2
13.2 Installation P.2
13.3 Basic Setup P.9
13.4 Conclusion P.11

This document contains the information at the following link with screenshots.

https://github.com/FAHTB/Universal HamRadio Remote HTML5/wiki

Version du 30/10/2021 V1.0 sur RPI14
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13.1 Server/client set Presentation
The goal is to be able to use a transceiver remotely using a WEB browser.

Using the Firefox browser (for example), the user accesses the Raspberry Pl on their local network to
which the transceiver is connected.

Note that it is possible to use with the same environment, the transceivers supported by the Hamlib
library, (which is considerable).

The software was produced by FAHTB. The interface is user-friendly and intuitive.
Example of a configuration with a PC on a local network with an IC7300. The operator will be able to

traffic remotely by voice with a PC connected to his local network. The Raspberry Pl is used as a
WEB server.

Remote

Software

Ethernet Switch

] Raspberry Pi 4
p Signal Processing
Web Server

OS Raspbian lite

13.2 Installation
FAHTB does not offer a ready-made disc image. You will have to install the software manually.

Start by loading the Raspbian Lite operating system without a graphical interface onto an mSD card,
as shown in tutorial 4 or using the FAHTB guide.

https://github.com/FAHTB/Universal HamRadio Remote HTML5/wiki/Example-of-complete-installation
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Once the image with the Raspbian Lite operating system is created, add the empty "ssh" file without

extension in the root of the mSD card named boot.

This directly activates the ssh connection without going through the raspi-config menu explained

in tutorial 4.

o= * Ordinateur » boot(G:) »

Dossier

Raccourci

Microsoft Access Database
Image bitmap |
Contact s
Document Microsoft Word

Document Journal

EEEE N B B

Microsoft Access Database

Dessin OpenDocument

AMD Catalyst Contrel Center

Affichage 3
Trier par 3
Regrouper par 3
Actualiser

Start the raspberry with the mSD card. Then
establish an ssh connection with putty.

| start_x.elf
|| startd.elf
|| startded.elf
|| startddb.elf

@ Présentation OpenDocument
= Personnaliser ce dossier...
[E Classeur OpenDocument
% Texte OpenDocument Coller
[ Présentation Microsoft PowerPoint Git GUT Here
@3 Microsoft Publisher Document Git Bash Here
B Fichier Python Coller le raccourci
@ Format RTF Annuler Renommer Ctrl+Z
=] Document texte 3+ Envoyer par transfert...
B3 Feuille de calcul Microsoft Excel
. : Partager avec 3
1) Dossier compressé
B Porte-documents MNouveau »
| kemnel8.img Propriétés
|| LICENCE.broadcom
(] start.ctf Renommer
| start_cd.elf
|| start_db.elf l . Sivous modifiez I'extension d'un fichier, le fichier risque d'étre inutilisable.

Voulez-vous vraiment modifier |'extension 7

@ PuTTY Cenfiguration

Category:

[=]- Session

- Keyboard
- Bell

- Features
[=- Window

- Appearance
- Behaviour
- Translation
[ Selection
- Calours

[=)- Connection

- Data

- Proxy

- Telnet

- Rlogin

- 55H

- Sedal

Specify the destination you want to col to

Basic options for your PUTTY session

Host Mame (or IP address) Port
|raspbemrpi.local 22
Connection type:

(JRaw () Telnet (JFRlogin @ 55H () Serial

Load, save or delete a stored session
Saved Sessions

~ Load
Save
Delete
W

Close window on exit:
() Mways

(CiNever (8 Only on cle it

Cpen Cancel

IE=(|Nouveau document texte |

= 55h| I

Update the operating system

sudo apt-get update && sudo apt-get upgrade -y && sudo reboot

Allow 15 minutes to wait.

After restarting, reconnect in ssh with putty.
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Install the Python 3 environment and its dependencies

sudo apt-get install -y git python3 python3-pip python3-numpy
python3-tornado python3-serial python3-pyaudio rtl-sdr

sudo apt-get autoremove -y --purge python3-libhamlib2
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sudo apt-get install -y autoconf automake libtool swig

Install the Hamlib library

cd ~/
git clone https://github.com/Hamlib/Hamlib.git

cd Hamlib/
./bootstrap

RPI part 13-V1.0.docx @ Page 5/11


https://github.com/Hamlib/Hamlib.git

FAGOH — KF4GOH Tutoriel

./configure --with-python-binding PYTHON=$ (which python3)

make all && sudo make install && cd bindings && make && sudo
make install && sudo ldconfig

The compilation is quite long, wait about 10 minutes
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Restart the Raspberry PI, then reconnect in ssh with putty.

sudo reboot
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Install FAHTB software

cd ~/
git clone https://github.com/F4HTB/Universal HamRadio Remote HTML5.git

Finish by starting the UHRR server

cd ~/Universal HamRadio Remote HTML5
PYTHONPATH=/usr/local/lib/python3.7/site-packages: $PYTHONPATH ./UHRR

Console summary :

sudo apt-get update && sudo apt-get upgrade -y && sudo reboot

sudo apt-get install -y git python3 python3-pip python3-numpy python3-tornado python3-serial python3-pyaudio
rtl-sdr

sudo pip3 install pyalsaaudio pam pyrtlsdr

sudo apt-get autoremove -y —--purge python3-libhamlib2

sudo apt-get install -y autoconf automake libtool swig

cd ~/

git clone https://github.com/Hamlib/Hamlib.git

cd Hamlib/

./bootstrap

./configure --with-python-binding PYTHON=$ (which python3)

make all && sudo make install && cd bindings && make && sudo make install && sudo ldconfig
sudo reboot

cd ~/
git clone https://github.com/F4HTB/Universal HamRadio Remote HTML5.git

cd ~/Universal HamRadio Remote HTML5
PYTHONPATH=/usr/local/lib/python3.7/site-packages:$PYTHONPATH ./UHRR
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13.3 Basic Setup

With a browser (Firefox for example) access the server using the URL.

https://raspberrypi.local:8888/
ou:
https://192.168.1.44:8888/

By specifying the IP address of your Raspberry pi, 192.168.1.44 is given as an example.

Add the security exception

https://192.168.1.44:8888 w Q, Rechercher

Attention : risque probable de securité

Firefox a détecté une menace de sécurité potentielle et n'a pas poursuivi vers 192.168.1.44. Si vous accédez a ce site,
des attaguants pourraient dérober des informations comme vos mots de passe, courriels, ou données de carte
bancaire.

En savoir plus...

Retour (recommandg) Avance...

192.168.1.44:8888 utilise un certificat de sécurité invalide.
Le certificat n'est pas sur car il est auto-signé.

Code d'erreur : MOZILLA_PKIX_ERROR_SELF_SIGNED_CERT

Afficher le certificat

Retour (recommandé) Accepter le risque et poursuivre
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A configuration page appears. Configure the various menus concerning the sound card and the
transceiver used.

Do not forget to click on "save and restart server” to save the configuration.

- C O QO & htips://192.168.1.44:8888
[SERVER]
SERVER TCP/IP port;8338 [Defautl:8888 The server port
SERVER Authentification type: | Defauti:leave blank. Else you can use "FILE" or/and "PAM".
SERVER database users file:; UHRR _users.db | Defautl:UHRR _users.db Only if you use Authentification type "FILE".

You can change database users file in UHRR conf.

To add a user in FILE type, add it in UHRR_users.db (default file name).

Add one account per line as login password.

If you plan to use PAM you can add account in command line: adduser —no-create-home --system thecallsign.

If you whant to change certfile and keyfile, replace "UHRH.crt" and "UHRH key" in the boot folder. and when the pi boot, it will use those files to start http ssl.

[AUDIO]
UDIO outputdevice:| plughw:CARD=CODEC,DEV=0 v | Output from audio soundcard to the mic input of TRX.
UDIO inputdevice: plughw:CARD=CODEC,DEV=0 | Input from avdio soundcard from the speaker output of TRX.

(HAMLIB]

HAMLIB radio model:| IC7300 v | Hamlib trx model.

[HAMLIB serial port: /dev/ttyUSBO v | Serial port of the CAT interface.

(HAMLIB radio rate] 4800 v | Serial port baud rate.

HAMLIB auto tx poweroffi True v | Set to auto power off the trx when it's not in use

HAMLIB serial data bits:| | Leave blank to use the HAMIB default value.
HAMLIB serial stop bits:| | Leave blank to vse the HAMIB default value.
HAMLIB serial parity] v |Leave blank to use the HAMIB default value.

HAMLIB serial handshake:] v Leave blank to use the HAMIB default value.

HAMLIB dtr state:| v | Leave blank to use the HAMIB default value.

HAMLIB rts state:| v | Leave blank to use the HAMIB default value.

[PANADAPTER]

PANADAPTER FI frequency (hz): 68330000

HAMLIB radio rate (samples/s): 960000 v |

PANADAPTER frequency correction (ppm)7 1

PANADAPTER initial gain:/10

PANADAPTER windowing{hamming v |

| Save & Restart server | I
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Do not forget to connect a headset microphone to the PC to allow the use of the microphone or other
audio source.

@ O & ¢ hitps;//192.168.1.44:8888

Autoriser 192,168.1.44 a utiliser votre microphone ?

\?( Microphone (Realtek High Definition Audio)

Se souvenir de cette décision

Autoriser Bloquer

Finally the long-awaited interface

Click on the start button. The sound from the transceiver must be heard through the headphones.
Otherwise, click on "the blue adjustable wrench" at the top right to return to the configuration menu.

@ O G 52 ¢ hitps;//192.168.1.44:8888 80% t¥| Q Rechercher @

f4goh

AAA AAA AAA 1373

007.100.000 R | S5 (-24dB)

sqQL: O
VVV VVVY VYYVvVY ]
160m 80m 40m
30m 20m 17m
15m 1im
10m 6m

AF GAIN: — O

recall delete save

T i

MIC GAIN:

TX volume: es—— None LP 4.4k LP 3.3k
LP 2.7k LP 2.1k LP 1.0k I x
BP 300Hz BP 500Hz BP 800Hz
BP 1kHz BP click Custom
TX Lock

W Encode X

wsTX ¥ wsRX ™ wsCtrl latency:37ms

13.4 Conclusion

Congratulation Olivier (FAHTB) for this magnificent achievement. The graphical interface is very
ergonomic and will delight OMs wishing to control their station remotely.

73 and good remote.
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lgate APRS e

Part 14 ——

Summary :

Part 14 : Igate APRS

Prerequisite: Part 4: Using the Raspbian Lite operating system without a graphical
interface.

14.1 Raspbian Lite operating system P.2
14.2 Updating the operating system P.3
14.3 RTL-SDR key installation P.4
14.4 Direwolf installation P.8
14.5 Direwolf setup with the RTL-SDR P.13
14.6 Configuration test P. 15
14.7 Run Direwolf at the RPI startup démarrage du RPI P. 16
14.8 Direwolf setup with an external USB sound card P. 20
14.9 Conclusion P. 23

The creator of the APRS system is Bob Bruninga, WB4APR.

This document contains the information at the following link with screenshots.

https://github.com/wb2o0sz/direwolf/blob/master/doc/Raspberry-Pi-SDR-1Gate.pdf
https://github.com/wb2osz/direwolf/blob/master/doc/User-Guide.pdf

Version du 24/04/2022 V1.0 sur RPI4
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14.1 Raspbian Lite operating system

Download the latest version of Pi Imager https://www.raspberrypi.com/software/

Download for macQS

Download for Windows

Download for Ubuntu for x86

https://downloads.raspberrypi.org/imager/imager latest.exe

Raspberry Pi OS Lite (22-bit)

Sorti le : 2022-04-04

Mis en cache sur voire ordinateur

‘ A port of Debian Bullseye with no desktop envirenment

Choose Raspberry PI OS Li

' Raspberry Pi Imager v1.7.2

:Eﬂ

Advanced options

[ sethostname: ocal
Enable SSH
@ Use password authentication
O Allow public-key authentication only
Set authorized_keys for pi"
Set username and password
Username: P!

Password; ®®®eesses

Configure wireless LAN
SSID: L1

[] Hidden SSID

Show password
Wireless LAN country:  FR
Set locale settings

Time zone: Europe/Paris

Keyboard layout:  fr

Persistent settinas

Image customization options ~ for this session only

Password: ]

It is recommended to pre-configure
the disk image:

- Enable SSH
Username: pi
Password: raspberry

- Configure WIFI access

- Change the time zone and keyboard
configuration according to the
country.

Save the configuration, then start writing to the mSd memory card.

RPI part 14-V1.0.docx @

Page 2/23


https://www.raspberrypi.com/software/
https://downloads.raspberrypi.org/imager/imager_latest.exe

FAGOH — KF4GOH Tutoriel

14.2 Updating the operating system

Once the card has been inserted into the Raspberry Pi and powered up, identify the IP address of the
Raspberry Pl connected to your Wifi network (box in red).

Reminder: In the console window :

ifconfig

Performing an update of the packages :

sudo apt update

Reminder: To copy and paste a line from the pdf file into putty :

- Select the line with the mouse;

- Right click and copy, or Ctrl+c ;

- Select the putty window with a left click;

- Select the Putty window with a left click; Then right click with the mouse.
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sudo apt upgrade

14.3 RTL-SDR key installation (already described in part 3)

Start by installing git :

sudo apt-get install git
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Install the libraries.

sudo apt install build-essential cmake usbutils libusb-1.0-0-dev

Type these commands in order:

cd rtl-sdr
mkdir build
cd build

cmake -DINSTALL UDEV_RULES=ON -DDETACH KERNEL DRIVER=ON .. /
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sudo make install

g C shared library

sudo ldconfig

1 fm"™ to "W
rtl eeprom”™ to ""
rtl adskbk"™ to "M

Terf o TR

sudo nano /etc/modprobe.d/rtlsdr-blacklist.conf

ano Jfetc/modprobe.d/rtlasdr-blacklist.cont

blacklist dvb usb rtl28xxu
blacklist rtl2832
blacklist rtl2830
blacklist dvb usb rtl2832u
blacklist dvb usb v2
blacklist dvb core

Copy and paste the above list into the nano editor
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Right click to paste the text into the nano editor

-
B pi@raspberrypi: ~/rtl-sdr/build |ﬂ‘éj

Modifie

GNU nano 3.2 fetc/modprobe.d/rtlsedr-blacklist.conf

Save the file using the Ctrl + o keys, then Exit the editor with Ctrl + x.
the enter key to validate the saving.

Verr. maj

Verr. maj

Maj

Maj

Reboot the Raspberry PI

sudo reboot

Verification: Plug the rtl-sdr into a USB port on the Raspberry Pi.
With LXTerminal or Putty, type the following command line:

lsusb

Locate the rtl-sdr key: RTL238 DVB-T

Case of the Raspb

b

erry Pi 3:
= b
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With LXTerminal or Putty, type the following command line: (beware ofundescore key)

rtl test

The rtl-sdr key should be recognised, if not, disconnect and reconnect the key and repeat the test.

t (minimum): O

If rtl_test displays this message in a loop ks
the manual method.

14.4 Direwolf installation

The best linux software to manage APRS is Direwolf, designed by John, wb20sz. This one works
very well with an RTL-SDR key.

Checking the prerequisites: Normally these utilities are already installed in the operating system, but
it is still prudent to check.

sudo apt-get install gcc
sudo apt-get install g++
sudo apt-get install make
sudo apt-get install cmake
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Installing sound libraries

sudo apt-get install libasound2-dev
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sudo apt-get install libudev-dev

Ls]

=M= L

L]

Download the Direwolf source code using git

git clone https://www.github.com/wb2osz/direwolf

Go to the Direwolf directory, then create a build directory.

cd direwolf
git checkout dev
mkdir build && cd build
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Compile and install the program
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sudo make install

14.5 Direwolf setup with the RTL-SDR

Return to the /home/pi directory
You can see that sample Direwolf configurations have been created. These files end with the . conf

extension.

cd ~
pwd
1ls
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Obtain an encrypted password for the APRS server using the following address
https://aprs.do3sww.de/

APRS Passcode Generator

Enter your amature radio callsign to get a Passocde for the
APRS-IS network.

Callsign: |F4GOH | Get Passcode! |

Your Passcode: 15001

Source Code on Github

Edit the sdr.conf file

nano sdr.conf

Change the lines according to your callsign and geographical location.

@ pi@raspberrypi: ~ | =)

GNU nano 5.4 sdr.conf

It is possible to add the command PBEACON which will report the position of the igate on
https://aprs.fi

MYCALL F4GOH
IGSERVER euro.aprs2.net
IGLOGIN F4GOH 15001

PBEACON sendto=IG delay=0:30 every=60:00 symbol="igate" overlay=R lat=47453.41N
long=000716.60E COMMENT="https://hamprojects.wordpress.com/"

PBEACON must be on the same line!
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14.6 Configuration test

Run the following command:

rtl fm -f 144.80M - | direwolf -c sdr.conf -r 24000 -D 1 -

r 24000 -D 1 -

Then check that the igate appears on https://aprs.fi

@ FAGOH - Centrer - zoomer - info

2022-04-23 18:18:51 - 2022-04-23 18:27:00
| AIS: MMSI FAGOH Call FAGOH
/ https://hamprojects. wordpress.comy/
puissance 49W, HAAT antenne 6 m, gain 4 dBi omnidirectionnel,
portée 16.0 km
[APDW17 via TCPIP*gAC, T2SWEDEN]
démarrer poursuite - Poursuivre dans Street View

@F4GOH
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If the command line is mistyped or copied and pasted incorrectly, the program will not run correctly
as the following example shows:

-r 24000 -D 1 -

The other solution is to download a ready-made script, change the execution rights and then run it.

wget https://github.com/f4goh/DRAPRS/raw/master/config _direwolf/sdr/runsdr.sh
chmod +x runsdr.sh
./runsdr.sh

Use an APRS Tracker to send a test frame to confirm correct decoding.

Use to send a test frame, to confirm correct decoding.

My FAGOH-12 tracker appears well in the console and on https://aprs.fi

@7 FAGOH-12 - Centrer - zoomer - info

2022-04-23 18:33:01 - 2022-04-23 18:34:.05
alt83m

73 Anthony

[F4GOH via WIDE1-1,WIDE2-1,gA0,F4GOH]

en peursuite - arréter poursuite - Poursuivre dans Street View

®F4GOH -12

0016.61Eb/A=-001
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14.7 Run Direwolf at the RPI startup démarrage du RPI

Exit the program with Ctrl + c.

Install the screen software

sudo apt install screen

Rename the existing dw-start. sh file to dw-start.sh.bak, so as not to lose it.
Download the configured dw-start.sh script and change the execution rights.

mv dw-start.sh dw-start.sh.bak
wget https://github.com/f4goh/DRAPRS/raw/master/config direwolf/sdr/dw-start.sh
chmod +x dw-start.sh

Run the dw-start. sh file, then wait 30 seconds

./dw-start.sh
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Once the script is active, check again at https://aprs.fi to see if the beacon frame has been sent.

Once the script is active, check again on sending the tag frame.

Q FAGOH - Centrer - zoomer - info

3 2022-04-23 181851 - 2022-04-24 12:06:20
AlS: MMSI FA4GOH Call F4GOH
https://hamprojects.wordpress.comy/
puissance 49W, HAAT antenne 6 m, gain 4 dBi omnidirectionnel,
poriée 16.0 km
[APDW17 via TCPIP* gAC, T2UKRAINE]
en poursuite - arréter poursuite - Poursuivre dans Street View

A 4
@PIGOH

@ FAGOH-12 - Centrer - zoomer - info

2022-04-24 12:09:05 - 2022-04-24 12:.14:35
alt84m
73 Anthony

[FAGOH via WIDE1-1,WIDE2-1,gACIF4GOH
en poursuite - arréter poursuite - Poursuivre dans Street View

A 4
®F4GOH—1 2

V.KEL
YL Y
VK28268A805
$'N:1410A00680

Edit the crontab task scheduler by choosing option 1 (nano editor)

crontab -e

At the end of the file add the following line

* * *x * * /home/pi/dw-start.sh >/dev/null 2>&l
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/tmp/crontab.ujt4x6,/crontab

Reminder:

Save the file using the Ctrl + o keys, then Exit the editor using Ctrl + x..
the enter key to validate the saving.

verr. maj i % | B Verr. maj

Maj 3 ? § j . Maj

Reboot the Raspberry

sudo reboot
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Direwolf will run in the background when the Raspberry Pl is rebooted.

“PulTY Fatal Ence e ||

{Q} Server unexpectedly closed network connection

Wait one minute, then check again on https://aprs.fithat the sending of the beacon and tracker frames
is working properly.

o

p 4
&% F4GOH-12 - Centrer - zoomer - info
2022-04-24 12:09:05 - 2022-04-24 12:26:05 \
alt 84 m
- 73 Anthony

[FAGOH via WIDE1-1,WIDEZ2-1,gAD,F4G0OH]
en poursuite - arréter poursuite - Poursuivre dans Street View

Aoncé-en-Belin Q (A28
TeloF4GOH 12

2022-04-24 12:24:05 CEST: F4AGOH-12>F4GOH,WIDE1-1,WIDE2-1,gA0,FAGOH:/102400h4753.41N/00016.60Eb/A=000276/73 Anthony
2022-04-24 12:24:35 CEST: FAGOH-12>FAGOH,WIDE1-1,WIDE2-1,qAQ,F4GOH:/102430h4753.41N/00016.60Eb/A=000276/73 Anthony
2022-04-24 12:25:05 CEST: F4AGOH-12>F4GOH,WIDE1-1,WIDE2-1,gA0,FAGOH:/102500h4753.41N/00016.60Eb/A=000276/73 Anthony

To stop the task scheduler :

crontab -e

Add a # to the beginning of the line, then restart the RPI.

sudo reboot

RPI part 14-V1.0.docx @ Page 19/23


https://aprs.fi/

FAGOH - KF4GOH Tutoriel
14.8 Direwolf setup with an external USB sound card

The hardware used for the following will be the modified cm108 USB sound card described in tutorial
11.

lq |

YD e "
1WL1Z 160222

J/
{ Rl
ne - \id | aduidii
“i4 \¥ /s DI

N :

Plug the sound card into the Raspberry PI, then check for PTT control compatibility (1) and note the
number of the recognised sound card in the RPI (2).

crontab -e

Rename the original direwolf.conf file, then upload the preconfigured direwolf.conf file

mv direwolf.conf direwolf.conf.bak
wget https://github.com/f4goh/DRAPRS/raw/master/config direwolf/soundcard/direwolf.conf

RPI part 14-V1.0.docx KRS Page 20/23




FAGOH — KF4GOH Tutoriel
Custom configuration of the direwolf.conf file.

Edit the direwolf.conf file.

nano direwolf.conf

Indicate the number of the sound card. (Here in the RPI4, the external sound card is number 3)

PTT CM108

Send a signal transmitting the position of the igate. (Optional and useful if the RPI is not connected to
the internet)
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Activate the igate and send the position of the igate (PBEACON) to the internet every 60 minutes.

Save the file Ctrl+o, Ctrl+x

Run the direwolf program, it loads the configuration file direwolf.conf by default

direwolf

Check on https://aprs.fi that the sending of the beacon and tracker frames is working properly.

S .
$F4G()H

A
FAGOH-12
ue de I'Aventt

FAGOH-7
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Rename the existing dw-start.sh file to dw-start.sh.bak, So as not to lose it.
Download the configured dw-start.sh script and change the execution rights.

mv dw-start.sh dw-start.sh.bak
wget https://github.com/f4goh/DRAPRS/raw/master/config direwolf/soundcard/dw-start.sh
chmod +x dw-start.sh

Run the dw-start. sh file, then wait 30 seconds

./dw-start.sh

Once the script is active, check again at https://aprs.fi to see if the beacon frame has been sent.

@ FAGOH-12 - Centrer - zoomer - info

2022-04-24 14:30:05 - 2022-04-24 15:38:01
alt75m
| 73 Anthony
[FAGOH via WIDE1-1,WIDE2-1,gA0,FAGOH]
en poursuite - arréter poursuite - Poursuivre dans Street View

floncé-en-Belin QF (A28 |
Telo®¥*F4GOH-12

Repeat the configuration of the "crontab" task scheduler described on pages 17, 18 and 19.
14.9 Conclusion

The APRS protocol is still widely used today. Its implementation requires few components and there
is a lot of source code on the net. The Direwolf program is a good example, even if its configuration is
sometimes a bit complex. However, the configuration possibilities are numerous. With an RTL-SDR
key or a modified sound card, it will be easy to dedicate an igate at low cost.

Direwolf has supported the FX25 for several years.

https://en.wikipedia.org/wiki/FX.25 Forward Error Correction

The source code for a probe balloon tracker supporting the FX25 is available at the following address

https://github.com/PhilippeSimier/Radiocommunication/tree/master/projet ballon

This tracker based on an (ESP32+DRA818) was programmed by Philippe and Anthony (FAGOH)
Direwolf is able to decode the FX25 by adding the -x 1 option to the "dw-start.sh" file
# 2. FX.25 Forward Error Correction (FEC) will allow your signal to
# go farther under poor radio conditions. Add "-X 1" to the command

line.

DWCMD="$DIREWOLF -a 100 -X 1"
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Tutoriel

ADS-B with Piaware
Part 15

- W
-
0w
-
- #h
|
-

||| ‘.

Prerequisite: Discovering Raspberry Pl Part 1

Summary :

Part 15: ADS-B with Piaware.

15.1 Introduction

15.2 Downloading and installing the Piaware image
15.3 Basic Configuration

15.4 Checking reception

15.5 Locating the listening station

15.6 Build the antenna

15.7 Adding the filter + LNA

15.8 Conclusion

Version du 02/08/2022 V1.0

11
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15.1 Introduction.

Automatic Dependent Surveillance-Broadcast (ADS-B) is a cooperative surveillance system for air
traffic control. An ADS-B equipped aircraft determines its position via a satellite positioning system
and periodically sends this position and other information to ground stations and other ADS-B
equipped aircraft operating in the area.

ADS-B is mandatory for large aircraft with a departure weight of more than 5.7 tons or a cruising
speed of more than 250 KTAS (Knots True Airspeed).

Watch the video introduction: https://youtu.be/BDLFHdg5409g

Filter + LNA

RTL-SDR V3

- B ‘
.................... - = U sveeoniuemney O
G e it St : I i e

1 ~eTrY SSHNEYBAS-108 3009 48133 [MISOND

W0J"4as-11y

BOX ADSL Bias tee
Enable

Collinear
Antenna

Ethernet

Power supply

In order to simplify the software installation as much as possible, | use the Piaware environment
provided by flightaware.com

Transmission protocol:

The aircraft sends a series of pulses on 1090 Mhz. After a preamble, the useful message is coded in

Manchester format.

| 8 ps | 112-bit extended data block
I |

Leading pulse  Downlink data  Capability field  ICAO code ADS-B data Parity check

5 buts 3 bits 24 bits 56 bits 24 bits

[T |S10) [e=Hilghta] 1 F [ L AR s | | T P LT R |

(LI LN LR L ] ] ] [} LEELLCCUHNE L EEE LT ICLERELLRCCTNE L

The rate is 1Mbits/s and the packet contain either 56 or 112 bits.
For more information on decoding a frame:

https://mode-s.org/decode/content/ads-b/1-basics.html

RPI part 15-V1.0.docx @IokEle Page 2/11


https://youtu.be/BDLFHdq540g
https://flightaware.com/adsb/piaware/build/
https://mode-s.org/decode/content/ads-b/1-basics.html

FAGOH — KF4GOH Tutoriel

15.2 Downloading and installing the Piaware image.
Go to the download page:

https://fr.flightaware.com/adsb/piaware/build/ or https://flightaware.com/adsb/piaware/build/

Then download the zip file without LCD support.
Windows

1. Select and Download your desired PiAware SD card image
o PiAware I PiAware Image on Raspbian Linux 7.2 ZIP [ S99MB)

S o I RS- Y S ] o R - e ————————— P Assmen AT lemm i en e Flim -

Unzip the zip file and locate the piaware-sd-card-7.2. img, then use
https://www.balena.io/etcher to copy the image to an MSD card.

| |44, piaware-sd-card-7.2.img = —

|| piaware-sd-card-7.2.info
@ PidwareSetupGuide.pdf

piaware-5...d-7.2.img Generic U...SB Device

f" balenaEtcher g balena

Finish by enabling SSh by creating an empty file on the /boot partition of the SD card with the
filename "ssh" only (no file extension). When this file is present, SSh will be automatically activated.

- Doot (H:) | | startddb.elf

. overlays
¥ || startdx.elf

zsh

7 |-

46 éle Type: Fichier
Taille: 0 octets
Meodifié le : 02/08/2022 15:47
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15.3 Basic Configuration

Boot the Raspberry Pi with the rtl-sdr key connected. Start the command prompt & cmd.exe

on your machine, then type:

ping piaware

e C\Windows\system32cmd.exe

Microsoft Windows [version 6.1.76811]
Copyright <¢c?> 2808? Microsoft Corporation. Tous droits résepvés.

GC:xUserssanthony>ping piaware

Engoi d’une reguéte *ping’ sur piawvare_home [192_168.1.145]1 avec
nnées :
se de 192.168.1.145 : octets=32 temps<{ims TTL=64
e de 192.168.1.145 : octets=32 temps<ims TTL=064
de 192.168.1.145 : octe
de 192.168.1.145 : octets=32 temps<{ims TTL=64

Statistigques Ping pour 192.168.1.145:
Paguets = envoyés = 4, recus = 4, perdus = B (perte @x),
ative des bhoucles en millisecondes :
Hinimum = Bmz,. Maximum = Bmsz,. Moyenne = Bms

C:xUszers~anthony>

This allows you to know the IP address of the Raspberry Pi (RPI) on the local network.
With a browser such as Firefox, enter the following URL:

http://piaware/

Or if that doesn't work, the IP address of the RPI. (IP 192.168.1.145 is given as an example).

http://192.168.1.145/

The following homepage should appear with 3 green blocks and one red block.

& C o O B 192.168.1.145 0% %  Q Rechercher ® L N @

Flight Aware

PiAware Status

This is a PiAware ADS-B feeder. For more information visit flightaware com. Below you can view information to determine if your

site is functioning properly.

PiAware Version: 7.2
Dump1090-fa Version: dump1090-fa 7.2
Dump978-fa Version: dump978-fa 7.2 l

CPU Temperature: 4568 G
CPU Load: 5%
System Uptime: 0 hours 5 minutes

This feeder is not yet associated with a FlightAware account. Claim this feeder to associate it with your FlightAware account

Go to SkyAware Map
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Link your receiving station by creating an account with FlightAware. To do this click on:

Claim this feeder to associate it with your flight account.

| fagoh@orange. fr| | ssssssssas

Forgot password?

‘ Login »

Don't have an account? Register now (free) for customized features, flight alerts, and more!

‘ Join FlightAware » ‘

Once the registration is complete, this page should appear along with a confirmation email.

OVERVIEW STATISTICS COVERAGE MAP PIAWARE USB PRO STICK FLIGHTFEEDER FAQ COMMUNITY
PIAWARE CONSTRUISEZ UN RECEPTEUR PIAWARE AD5-B  PIAWARE POUR DUMP 1090 MISE A NIVEAU DU LOGICIEL PIAWARE ADS-B A PROPOS

PiAware - Claim and Link a Brand New PiAware Ground Station

Success!

You claimed the following 1 receivers:

A link between the RPI and your account will be automatically created.

Check your account (main page) for a new menu "My ADS-B".

< C @ U 8 &2 httpsy/flightaware.com

fdgoh My FlightAware My Alerts My ADS-B

FlightAware

Products Industries
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15.4 Checking reception

Go to SkyAware Map

Return to the local RPI page (page 4), then click on

The position of the aircraft should be displayed together with the flight information in the right sidebar.

C @ O 8 192168.1.145/skyaware 0% v¢  Q Rechercher L N @ =

e T
FlightAware PiAware 02/08/2022 14:47:30 | ResetMap | | ShowAll Tracks | Hide All Tracks | {0}

Plymouth !
g m Claim this feeder on FlightAware SkyAware 72
o
[{] Towl Awrratt: 50 ADS-B Message Rate: 324.8/sec
With Positions: 37

Position History: 1076

Am

Englist,Ehanie!
LafManche

Guernsey . . [ EXes(oERbin) Sei Colinis

Supetes por EEE T

(<)
398547 I 0 AFR7745 20275V 385 52° 666 37

jersey Normandie 3e77ee B CTMes34 4321 28000 27 6° 93 0
pari¢ 43EDEL 5% 2.DEWS 6752 28000 882 0

_— 2. 393323 I M AFR52CP 1000 28250 A 457 195° 420 O
E% ioe 39e6s7 MU AFROSHA 7671 200504 470 105° 1513 0O

“* 2343 32000 466  3° 276 0

s T ) 5764 32025 454 208° 1312 3
el 23 L 0652 33000 467  240° 2621 0O

¢ x + 2497c4 == GACSS7E 33000 819 58

t 16 Maps Orleans 39sces B MAFRIGWQ 1000 83250V 2824 0

'x + 294104 N NJE174F 2314 34000 443 857° 4520 O

oS ,Fi’ » X 495244 I EXS1AX 1162 34000 460 21° 148 0

M o Phgers AT o1 295298 Ml CS-TTX 1000 34000 456 44° 214 0
f aacesr Bl 0O-550 34025 1B 1

& ¥ Aerasc = N1602 34050 6 26

Rantes 207689 BB G-UZHU 2064 34075 460  165° 72 1

4+ K * * S + 4\ ssceo BB TVE4STP 7673 35000 457  208° 2014 O
36564 M OCN2 0126 35000 471 242° 1901 0O

pgrlers 2202 35000 465 166° 748 O

A ¥ A 7801 35025 420 194° 0619 O

B4 5372 36000 478 4 2004 0

A ; 1056 36000 441 4° 3060 O

talothele  “L 5221 36000 458 58° 6678 3

15.5 Locating the listening station
Go to the statistics page (of course change f4goh to your login :).

https://flightaware.com/adsb/stats/user/f4goh

&« > C B QO B =@ hitpsy/frfightaware.com/adsb/stats/user/fgoh B 1% % Q Rechercher L @ 3

Site Configuration

f4goh My FlightAware My Alerts My ADS-B 03:33PM CEST | Engiish (USA)
Flight Aware o it Q Contact Us Control Panel
Products Industries Flight Tracking Community Company Public Profile and Name Show Username and Name
anthony le cren Site Name
Member since: 2 years ago Precision on Coverage Map O Exact @ 1km O 10km
User last online: 15 minutes ago
Languags: English (USA) Receiver Location Manually enter location
ADS-B feeder since: April 11, 2020
Nearest Airport Le Mans Arnage (Le Mans) ...
Edit profile picture | Delete profile picture
NOTE: Hourly data is reported in the site’s local time. Daily data is reported in UTC time.
st updated a minute ago Auto-update PiAware software @ Allow O Prevent
These statistics reflect ADS-B feeder sites for fagoh | View all FlightAware ADS-B Statistics | View ADS-B Coverage Map st e =g
Mode S Multilateration (MLAT) @® MLAT enabled O MLAT disabled
SITE 180374 —- LFRM
47.89009, 0.2768 Edit Location
SITE INFORMATION
262 feet Edit Height
Data Feed: August 2, 2022 Nearest Airport: Le Mans Arnage (Le Mans) (LEFRM) Outage Alerts Threshold
Antenna elevation above sea level: 262 feet Notify me when my ADS-B receiver is offiine Notify after 12 hour outage v
Joined: August 2, 2022 and comes back online:
Ground slevation: 246 feet
Longest Streak: 1 days (8/2/2022 - Now) Configure your ADS-B receiver alerts here
Location: (47.89009, 0.2768)
Device Commands
Upgrade and restart PiAware iS4 m
Log C' Refresh Log

Change the geographical coordinates in the "site configuration" menu (Edit Location...).
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Note:

This menu also has an option to remotely shut down or restart the RPI.

Auto-update PiAware software ® Allow O Prevent
Mode $ Multilateration (h ~ (O MLAT disabled
Restart dump1090
Edit Location
Restart dump978 . :
Edit Height
Outage Alerts Thres Reboot device
Notity me when my ADS-B nour outage v
and comes back online Halt device. To restart, device must

be unplugged and plugged back in.
Configure your ADS-B rec
Disconnect and reconnect PiAware

D ———————— hd ——————————————————
Device Commands
Upgrade and restart PiAware B m

Log C Refresh Log

Back on the local RPI page http://piaware/ or http://192.168.1.145/, all features are in green.

A
FlightAware

PiAware Status

This is a PiAware ADS-B fesder. For mors information visit flightaware_com. Below you can view information to determine if your sits is functioning properly.

1090 Radio PiAware FlightAware MLAT

PiAware Version: 7.2
Dump1090-fa Version: dumpi1090-fa 7.2
Dump978-fa Version: dump878-fa 7.2

CPU Temperature: 51.1 C
CPU Load: 6%

System Uptime: 0 hours 7 minutes

View your site statistics online.

Go to SkyAware Map

e
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15.6 Build the antenna

I will not describe in this document the construction of the 1090Mhz collinear antenna, but rather the
URL links that allowed me to build it with coaxial cable (RG58 cable is to be avoided, too small in
diameter and too much loss).

http://f4ffd.hamstation.eu/Antenne.Colineaire. ADS-B.htm

https://youtu.be/TKUYdCPEXXs

15.7 Adding the filter + LNA

In order to improve the reception quality, it is often necessary to add a band filter and a low noise
amplifier (LNA).

| opted for a simple solution by using a ready-to-use, low-cost circuit.

1sse

+
-~
=
>

d¥3L4d  g-sav

= Antenna

The circuit must be supplied with 5V from an external source. After some modifications, it is possible
to use the Bias-T integrated in the Rtl-sdr V3.

Simply remove the capacitor C1 and move the resistor R1 in place of C1.

-
-—-
v
Q.
o
-
)—
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We now need to activate the bias-T of the Rtl-sdr key using a few command lines with Putty in SSh.

{#% PUTTY Configuration l ? iz-] EP pi@piawar
Category:
= Sgssion Basic options for your PuTTY session
TE"" I_.oglging Specify the destination you want to connect to
smina Host Name (or IP address) Port
- Keyboard
- Bel 192.168.1.145 22
- Features Connection type:
= Window Raw Telnet Rlogin @ SSH Serial
Appea!ance Load, save or delete a stored session
- Behaviour
.. Tranelation Saved Sessions
f - Selection mpid
- Colours i . . -
- Connection i L O g I n . pl
Data pid00
s i [ Save |
telnet stm32
Telnt_at tigo Delete
- Rlogin webhostbases i
+- SSH d . L]
_____ -t Password : flightaware
Close window on exit:
Always Newver @) Only on clean exit
About | | Help Open | | Cancel

https://www.rtl-sdr.com/getting-the-v3-bias-tee-to-activate-on-piaware-ads-b-images/

Dependencies installation:

sudo apt-get update

sudo apt install
sudo apt install
sudo apt install
sudo apt install

git

cmake
build-essential
libusb-1.0-0-dev

rtl_biast utility installation:

git clone https://github.com/rtlsdrblog/rtl biast

1s

cd rtl biast/
mkdir build
cd build/

cmake .. -DDETACH KERNEL DRIVER=ON

make
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T-bias test:

Stop reception:

sudo service dumpl090-fa stop

Activate Bias-T

cd src/
1ls
./rtl biast -b 1

Check with a DC voltmeter that there is a DC voltage of 5V on the Rtl-sdr SMA plug.

Restart the reception:

sudo service dumpl090-fa start

Check reception on the local RPI page http://piaware/skyaware/
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Note:

To disable Bias-T:

./rtl biast -b 0

The Bias-T must now be activated automatically when the Raspberry pi starts up:

sudo mkdir /etc/systemd/system/dumpl090-fa.service.d
sudo nano /etc/systemd/system/dumpl090-fa.service.d/bias-t.conf

Paste the following two lines into the nano editor:

[Service]
ExecStartPre=/home/pi/rtl_biast/build/src/rtl _biast -b 1

r@ pi@piaware: ~ | = | (5] |-ﬂ—r

Do not forget to save ctrl+o before quitting ctrl+x.

Restart the RPI, then check the reception again.

sudo reboot

15.8 Conclusion

The solution offered by FlightAware is very practical and will delight ADS-B fans. There will be more
tutorials to follow regarding the listening of airliners.
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