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Avant tout le RaspBerry Pi est un nano ordinateur

mais il a tout d’un grand !

Le système d’exploitation est Gnu LINUX dont les sources sont LIBRES !

Développé par l’Université de Cambridge pour que les jeunes puissent apprendre à maitriser un 

ordinateur (programmer) avant d’entrer à l’université. 

Enorme succès ! Plus de deux millions d’exemplaires vendus en deux ans.

- La distribution Raspbian gère l’accélération matérielle du processeur graphique GPU

- La mise à jour du noyau et des logiciels est transparente (apt-get update, apt-get

upgrade)

- Environnement de développement complet

- Plusieurs langages disponibles (C, Python, Perl,…)
- Compilateur GCC

- Environnement graphique ou ligne de commande

- Sources documentaires et didactiques innombrables via Internet.



Invitation au voyage à travers 

… le temps et … l’espace

Autrefois un radioamateur trafiquait en téléphonie AM ou 

CW avec le matériel qu’il avait bricolé.

De nos jour il n’est plus possible de « bidouiller ». FAUX !











Apparition des premiers micro ordinateurs dans les années 1970

- Apple II

- TRS80

- Kit Heathkit H8 (processeur 8080 horloge 2MHz, 4 K mémoire 

dynamique, K7 stockage).

- Console H9 (construite en kit en 15 jours). 

- Et en même temps apparaissent les premières applications 

radioamateurs :

- Logiciel de transmission et décodage du morse (en assembleur. 

« It sounds like music ! »)

- Transmission RTTY à 45,45 – 50 et 75 bauds sur les bandes HF

- Paquet Radio AX.25 à 1200 bauds (carte répéteur cablée en 

wrapping – logiciel langage assembleur pour Intel 8080.













Dans les années 80  les micro satellites de l’Université du Surrey 

(orbites basses, passages en 10-20 minutes)

- Transpondeurs analogiques SSB, CW mode A : montée 10m, 

descente sur 145 MHz

- Télémesures à 1200 Bauds en FSK FM 

(Kansas City 1200-2400 Hz)

- Décodage avec le H8

Dans les années 90 satellites défilants avec descente sur 435 

MHz en AFSK-FM 9600 bauds selon protocole PACSAT. 

Logiciels de calculs des trajectoires des satellites, commande 

des antennes de poursuite, émission et réception des paquets  

sous DOS… 









Emetteur-récepteur QRP CW 40m RockMite

Pico Paddle Palm Radio 



Atelier pratique ARP75 - récepteur SDR 40 m – 7/7/2007



Atelier pratique ARP75 - récepteur SDR 40 m
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Atelier pratique ARP75 - récepteur SDR 40 m



Atelier pratique ARP75 - récepteur SDR 40 m - 7/7/2007



DV DONGLE + RaspBerry Pi = Point d’accès DSTAR
http://raspberrypiprojectsi.blogspot.fr/2013/12/dv-dongle.html









Le nano ordinateur RaspBerry Pi (boîtier Pimoroni)

modèle B - 2012















Caractérisrtiques du Rpi modèle B+

Model B+
The Model B+ is the higher-spec variant of the Raspberry Pi. It replaced the original 

Model B in July 2014. Compared to the Model B it has:

•More GPIO. The GPIO header has grown to 40 pins, while retaining the same 

pinout for the first 26 pins as the Model B.

•More USB. We now have 4 USB 2.0 ports, compared to 2 on the Model B, and 

better hotplug and overcurrent behaviour.

•Micro SD. The old friction-fit SD card socket has been replaced with a much nicer 

push-push micro SD version.

•Lower power consumption. By replacing linear regulators with switching ones 

we’ve reduced power consumption by between 0.5W and 1W.
•Better audio. The audio circuit incorporates a dedicated low-noise power supply.

•Neater form factor. We’ve aligned the USB connectors with the board edge, 

moved composite video onto the 3.5mm jack, and added four squarely-placed 

mounting holes.

http://www.raspberrypi.org/products/model-b/








Modules Camera

The Raspberry Pi camera module can be used to take high-definition video, as well 

as stills photographs. It’s easy to use for beginners, but has plenty to offer advanced 

users if you’re looking to expand your knowledge. There are lots of examples online 

of people using it for time-lapse, slow-motion and other video cleverness. You can 

also use the libraries we bundle with the camera to create effects.

If you’re interested in the nitty-gritty, you’ll want to know that the module has a five 

megapixel fixed-focus camera that supports 1080p30, 720p60 and VGA90 video 

modes, as well as stills capture. It attaches via a 15cm ribbon cable to the CSI port 

on the Raspberry Pi. It can be accessed through the MMAL and V4L APIs, and there 

are numerous third-party libraries built for it, including the Picamera Python library.

http://www.raspberrypi.org/archives/6504
http://www.raspberrypi.org/archives/6475
http://www.raspberrypi.org/archives/4483
http://www.raspberrypi.org/archives/5672






Modèle A+

The Model A+ is the low-cost variant of the Raspberry Pi. It replaced the original Model A in 

November 2014. Compared to the Model A it has:

More GPIO. The GPIO header has grown to 40 pins, while retaining the same pinout for the first 26 

pins as the Model B.

Micro SD. The old friction-fit SD card socket has been replaced with a much nicer push-push micro 

SD version.

Lower power consumption. By replacing linear regulators with switching ones we’ve further 

reduced power consumption.

Better audio. The audio circuit incorporates a dedicated low-noise power supply.

Smaller, neater form factor. We’ve aligned the USB connector with the board edge, moved 

composite video onto the 3.5mm jack, and added four squarely-placed mounting holes. Model A+ 

is approximately 2cm shorter than the Model A.

We recommend the Model A+ for for embedded projects and projects which require very low 

power, and which do not require Ethernet or multiple USB ports.



Raspberry Pi Model A+ on sale now at $20

Like the Model A, the Model A+ uses the BCM2835 application processor

and has 256MB RAM, but it is significantly smaller

(65 mm in length, versus 86 mm for the Model A), consumes less power, 

and inherits the many improvements that we made to the Model B+, including:

•More GPIO. The GPIO header has grown to 40 pins. 

The Model A+ is compatible with the HAT standard for add-on boards. 

•Micro SD. The old friction-fit SD card socket has been replaced with a much nicer

push-push micro SD version. 

•Better audio. The audio circuit incorporates a dedicated low-noise power supply. 

http://www.raspberrypi.org/raspberry-pi-model-a-plus-on-sale/
http://www.raspberrypi.org/introducing-raspberry-pi-hats/
http://www.raspberrypi.org/wp-content/uploads/2014/11/A-_Overhead.jpg


Raspberry Pi Model A+ out now. 20% 

cheaper, 24% shorter and 42% thinner!
You can buy a Raspberry Pi Model A+ right now. It costs around $20/£15, it’s just 56mm long, 

12mm thick and uses up to 45% less power than a Model B+…

Model A+ Specs:  

Dimensions: 65x56x12mm

Memory: 256MB RAM

Expansion: Micro SD slot,1x USB, 40x GPIO

Networking: None

Price: ~$20/£15

Weight: 



















Introduction to Computer Science and Programming

Instructor(s)

Prof. John Guttag

Level

Undergraduate

Course Features

•Video lectures

•Subtitles/transcript

•Online textbooks

•Assignments and solutions

•Exams and solutions

•Recitation videos

Course Description

This subject is aimed at students with little or no 

programming experience. It aims to provide students 

with an understanding of the role computation can 

play in solving problems. It also aims to help students, 

regardless of their major, to feel justifiably confident 

of their ability to write small programs that allow them 

to accomplish useful goals. The class will use the 

Python programming language.

http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-00sc-introduction-to-computer-science-and-programming-spring-2011/unit-1/lecture-1-introduction-to-6.00/
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-00sc-introduction-to-computer-science-and-programming-spring-2011/unit-1/lecture-1-introduction-to-6.00/
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-00sc-introduction-to-computer-science-and-programming-spring-2011/references/
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-00sc-introduction-to-computer-science-and-programming-spring-2011/unit-1/lecture-2-core-elements-of-a-program/
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-00sc-introduction-to-computer-science-and-programming-spring-2011/unit-1/quiz-i/
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-00sc-introduction-to-computer-science-and-programming-spring-2011/unit-1/lecture-2-core-elements-of-a-program/


Les applications radioamateur de ce nano ordinateur sont innombrables !

Communications numériques : 

- Paquet radio AX.25 1200 bauds

- BBS LinFBB, Nodal ROSE / FPAC, NetRom

- Dx Spider (diffusion de brèves DX)

- APRS …(système radioamateur de rapport de position

- Xastir, client APRS

Nouvelles applications :

- Caméra et diffusion vidéo (Raspistill, Mjpg-streamer)

- Portail (Igate) APRS (DixPRS)

- VoIP (salon vocal numérique, Murmur/Mumble)

- Emetteur QRP SDR

- GPS et serveur de Temps NTP

Autres applications :

- Commande à distance de ….

- Logique de relais

- …







Xastir

Xastir est un logiciel open-source dédié à APRS, basé sur une 

interface graphique sous Motif.

Il permet de positionner sur une carte les différentes trames 

reçues sur une ou plusieurs radios, ou via des passerelles 

Internet. Entre autres fonctionnalités:

- Répéteur et routeur APRS (Fonction appelée digipeater)

- Envoi/Réception de trames en format libre.

- Tracé de parcours.

Il accepte 125 différents formats de cartes, et fonctionne 

sous Linux, FreeBSD, Solaris, MacOSX et Windows.

http://www.cyclopaedia.fr/wiki/Automatic-Position-Reporting-System


Module GPS



























Serveur 

Vocal par 

Internet

ou HAMNET





Raspberry Pi camera board video streaming
https://miguelmota.com/blog/raspberry-pi-camera-board-video-streaming/

Update: 19 Jan 2014 - Easier way to stream

# Install dev version of libjpeg

sudo apt-get install libjpeg62-dev 

# Install cmake

sudo apt-get install cmake

# Download mjpg-streamer with raspicam plugin 

git clone https://github.com/jacksonliam/mjpg-

streamer.git ~/mjpg-streamer 

# Change directory 

~/mjpg-streamer/mjpg-streamer-experimental

# Compile make clean all

https://miguelmota.com/blog/raspberry-pi-camera-board-video-streaming/






Ce script initialise l'addresse IP secondaire de l'interface Ethernet 

eth0 du Raspberry.

Le nom du fichier est /etc/network/if-up.d/route44

Il doit posséder les droit d'exécution : sudo chmod +x route44

192.168.0.254 est l'adresse sur réseau local de mon routeur de la 

FreeBox Internet.

L'adresse primaire de l'interface (192.168.0.nnn) est attribuée par le 

DHCP de la FreeBox. 

44.168.19.17 est l'adresse du routeur HAMNET connecté à l'antenne 

WiFi.

L'adresse réseau HAMNET du Raspberry Pi est 44.168.19.19

#!/bin/sh

/sbin/ifconfig eth0:1 44.168.19.19 netmask 255.255.255.240

/sbin/route add -net 44.0.0.0/8 gw 44.168.19.17





















HAMNET Réseau 

radioamateur 

multimédia haute vitesse
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ISEE-3 ICE spacecraft signal spectrum recorded 
on March 2, 2014 at 1822 UT using the 20m dish 

antenna of Bochum Observatory, Germany. 

Range 43M km, azimuth 230°, elevation 49°. 

Average of 2 spectra spanning 2.1 seconds. 

With a bin bandwidth of 1.6 Hz, the SNR of 15.8 
dB equates to a CNR of 17.8 dB. Indicated 

frequency is relative to the programmed center 

frequency of 2217.5 MHz of the measurement 

equipment.

For reception of MSL James Miller G3RUH

remotely reconfigured the Bochum tracking 

and receiving system. The MSL X-Band 

telemetry signal was received automatically in 

Bochum, no-one had to be physically on-site. 
This shows how flexible and reliable the system 

at Bochum is, ready for the planned AMSAT-DL 

P5-A mission to Mars.

The 20m dish at Bochum is also used by AMSAT-

DL to automatically receive real-time solar data 

from the NASA STEREO A / B satellites. The data 

is transmitted to a NOAA server in the USA via 

the Internet.

http://amsat-uk.org/2011/12/02/radio-amateurs-

receive-mars-science-laboratory/
































