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Au programme

» Présentation du Raspberry Pi 4
Le Raspberry Pi les makers et les OM

» Le Raspberry Pi dans I'espace
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Origines du
Raspberry PI



Origines du Raspberry Pi

» Créé par la Fondation Raspberry Pi

» Apprendre aux enfants a coder

» Adopté par les “geeks” et les “makers”
» Systeme d’exploitation libre : Linux
* Vidéo de qualité 4K /
» 10 000 exemplaires prévus

* Plus de 32 000 000 vendus !

» 40% utilisés par les entreprises
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Presentation du
Raspberry Pl 4



Présentation du Raspberry Pi 4

* Processeur ARM Cortex-A72
4 Ceoeurs - 64 bits a 1,5GHz

* GPU Broadcom VideoCore VI
2 Sorties HDMI 4K

* Mémoire RAM 2, 4 ou 8 Go
» Disque dur = Carte SD
 Audio/video analogique
2 ports USB 3.0
« 2 ports USB 2.0
* 1 port Ethernet Gigabit

} Bus PCle
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Présentation du Raspberry Pi 4

 Port Caméra — CSl

* Port afficheur — DSI
* WIiFi 802.11ac et Bluetooth 5.0

* 40 broches d’entrée/sortie
 Connecteur PoE

* Alimentation USB-C 5V/3A

« Format carte de crédit (8,5 x 5,6 cm)
* 45 grammes

«40 €
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Le Raspberry Pl
Pour quoi faire ?



Le Raspberry Pi et les makers
Retrogaming
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Le Raspberry Pi et les makers

Un mediacenter
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Le Raspberry Pi et les makers
Piloter unalnmpeimante 3D

A

11/42



Le Raspberry Pi et les makers
Commander un robot

PLEASED TOSEE YOU
While this affordable
ETTIJUNCTION ultrasonic sensor can‘t really

Itmight look like a terrible g make our robot see, he will
tangle of vires now, but by v . be able toemployecho-
adding motors and sensors g 5 location like a bat or dolphin
graduallyand testing and

checkingas you go, it vill

soon make perfect sense

BUILD A
RASPBERRY
ROBOT

Say hello to the £150 Linux-

powered robot anyone can make

There's never been a more ing
oxciting time to be into il w

ALLABOARD

Thechassis, motors and
wheels are a popular choice
thanks to their affordability.
Asyoucan see, there's even
room for a USB battery

for the Raspberry Pi

cauTion ’ ATOUCHING MOMENT
" ;thlewe 'nahtal'e»ultywns(:luclmlh\s The first sensors well work
feature with safetyin mind, accidents with are these microswitches
Maker profiles o Doy s P ik :
Russell Barnes is e s aRaspberry ortouch sensors. These will
be held responsible for damage caused enable our robot to react to
to Raspberry Pis and associated its environment should it
hardware by following this feature.
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Le Raspberry Pi et les makers
Une centrale domotique




Le Raspberry Pi et les OM
Expédition scientifique

* Par Fabrice - f4hhv
eAltitude 27 km

©200 mbar/-60°C

| — ™ -
i

eLocalisation par tracker APR
+ balise 436 MHz

*2 heures de vol
*Récupération a 55 km de Nin - _

°Des images superbes ! -~
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Le Raspberry Pi et les OM
Des possibilités étendues

http://www.raspberryconnect.com/raspbian-packages-list/item/71-raspbian-hamradio

HAMRADIO

A Back to top

acfax Stretch & 1011-17) Receive fax g your radio and sound card

aldo Stretch & J [:U.F".F"—ﬂl-o 0'= 0¢1 .Morse code training program

ampr-ripd Stret
antennavis Stretch:(] 4) [ antenna radiation pattern alization software www
aprsd Stretch & J 3-5.2) Internet Gateway for the Automatic Position Reporting Sy
1-1) digipeater for APRS www
1) APRS Digipeater and iGate www

5 ham radio applica
ax25-node Stretch & 0.3 ) Amateur Packet Radio Node program
ax25-tools Stretch:(0.0.10-rc4-1+deb%ul) J A0-re 4-4) tools for interface configuration
—
ax25-xtools Stretch:(0.0.10-rc4-1+debSul) 0.10-rc 04-4) tools for interface configuration
- X11-based waw
ax25mail-utils Stretch:(0.13-1)J (0.11-T) hamradio packet utiliti or Tl www
axmail Stret 6-1) Mail user agent for ax. 2 d via a node frontend www

B

baycomusb Stretch:(0.10- L 10 for the HB9JNX p t radio usb modem www
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Le Raspberry Pi etisss

summary [ | 5050 || VHF_UHF | HF| AO85 |

Gestion des Log |EErssacmmm=rers

x Filter by callsign:

PyQSO

Toolbox

DX Cluster || World Map || Awards

Mais aussi :
- Gestion des QSL
- Calculs distance
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38.38, 75.78(75.778932°N, 38.379229°F)

Logbook: /heme/christian/Documents/amateur-radio/MOU0S.db
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Le Raspberry Pi et les OM
Apprendre/recevoir/envoyer la CW

SimpleScreenRecorder

~Recording
s

F Enable recording hotkey

192.168.1.130 (raspberrypi
recording [ Files Buffers 1oGATS Paramsters Modes Do

I™ Enable sound notifications.

Hotkey: M Qu+ [T Shift+ I" At+ [ Super+ [R 2

Information

Total time: 0:00:31

FPS in: 30.01
FPSout:  7.06
Size in: 1920x1080
Szeout: 1920x1080
File name: ipadRA...lg.mkv
Flle size: 9501 k8
Bitrate: 3116 kbps

Thread| in,

Preview
Preview frame rate: |10

Note: Previewing requires extra CPU
time (especially at high frame rates).

q oq cq de aoBhw aabhu aaGhw kog cq o de aablws aallw aalhw keq cg cq de asol
aaflns 08l kcq o cf de aaBhu anOlw saOhw  kuSpgzdeashufbsiy Into st 1luis
today  name here is _chuck

was 0.0000). 5]

Cancel recording Save recording

Res:  4.17 ms/pixel (240.00 Hz)
Grd: 200.00 ms/grid (
Screen width

T e

€0: Axe +0.0 ps Ay +0px
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Le Raspberry Pi et les OM
AX25

TNC-Pi2

En Kit
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Le Raspberry Pi et les OM

A P RS Automatic Packet Re porting SYStem « systéme transmission automatique par paquets

Diffusion données e ; , ‘
N P.o =f=Ty Ty
Vers tous les utilisatducsol ,LOS Sa“ o-date
Temps réel \\W/ | SHE, JALETAY i
..»' ¢

Affichage sur carte
+ météo, messages...




Le Raspberry Pi et les OM
M M DVM Multimode Digital Voice Modem

Protocole TDMA

2 Time Slots

Mode relais
La bande passante est ¢

:

Fr
Relais DMR
Fe

source fdavi

Voix sur Voix sur
Radio

www.féugw.fr

HOTSPOT

Voix sur IP

Principe d’un < 3
Hot Spot

B

Internet — WIFI — 3G/4G

-
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=
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Le Raspberry Pi et les OM
M M DVM Multimode Digital Voice Modem

——————
‘
¥

D-Star, DMR, C4FM, P25, PO( -

I -

Point d'acces numérique mu

g,
o

o‘ 5 84/11/18 16:42:16
F 8 M GaTEWAY
Rx

n
439,

%500 430.5509

i Si?i:ﬁ 168709294

Version DUPLEX = mini relais
RX et TX de 60MHz a 650MHz

Compatible avec Pi-Star



Le Raspberry Pi et les OM

MMDVM Hotspot Pi Zero| DMR D-Star C4FM POCSAG
P>

Point d'acces numérique multimode

D-Star, DMR, C4FM, P25, POCSAG

RX et TX 144MHzou 432MHz

Compatible avec Pi-Star /| — ' ‘\\
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Le Raspberry Pi et les
Programmer un Rx-Tx

Chirp
Gratuit - Open Source

Nombreuses marques
et modeles

,_\‘b *‘_—_%
$ &=
0 Programming

'_2 Office
@S inter
) Internet

= CHIRP
File Edit View Radio Help

Baofeng UV-5R: Baofeng_UV-SR_CTCSS_TSQL_CHIRP.img 3

Memories Memory Range: 0 > =127 3 Refresh | Special Channels Show Empty | Properties
Settings Loc « Frequency ¢ Name ¢ ToneMode ¢ Tone ¢ ToneSql ¢ DTCS Code ¢ DTCSRx Code ¢

B S . 7
(None) T

446.006250 PMR1-2 TSQL
446.006250 PMR1-3 TSQL
446.006250 PMR1-4 TSQL
446006250 PMR1-5 TSQL
446.006250 PMR1-6 TSQL
446.006250 PMR1-7 TSQL
446,006250 PMR1-8 TSQL
446,006250 PMR1-9 TsSQL
446018750 PMR2  (None)

ALEAIATEA  PRAN A 1 TOAL

W(O] Completed Getting memory 127 (idle)

Text Editor



Le Raspberry Pi et les OM
Recevoir des fréquences

® &M% @ Bl pi@pisdrasdk: ~ ; Ggrx v2.6 i) 0049
100 -80 -60 -40 20 O FFT Settings A

o ™ o :
= o o o
3




Le Raspberry Pi et les OM
Recevoir des fréquences

Plus loin avec
SDRPlay RSP2 PRO

» 1kHz a 2 GHz

* Entrée 0-30MHz
« TCXO 0.5PPM

« prémpli LNA

Remote SDR
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Le Raspberry Pi et les OM
Analyseur de spectre

Maximum

d'intensité du signal

O

b

-
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luL
=] -3dB

3

SR s | 89.10 Mhz 90.30 Mhz u.sun

Minimum
d'intensité du signal
Gamme de frequence couverte
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Le Raspberry Pi et les OM
Emetteur avec rplx f50eo

RDS

.ee
uttons
oooooooooo indowing | Timest Select

Watertall Extras Low, High, Zoom  More Options...

Emission directe =
Sur un port GPIO

. I B
Du Raspberry Pi " -8
- Porteuse |

- FM

- BLU

- POCSAG
- SSTV

- FreeDV

Freq: 434.000.3 Miz
Span: +84.135 kHz

S0z orz <oz Hz 250082 o —
4] Watertan | Specirum | Scatier | FrmRado | Frmiic hos | Twog A | Frequen



Le Raspberry Pi et les OM
Un mini relais avec rpiTx

RTL dongle 70cm RX

RTL_SDR
70cm Receiver
generating 1Q signal.
This a command line utilty
hitps://igithub.com/osmocomirti-sdr

v 5

Raspberry Pi B

32.79nH
+5%,-5%

106.1nH
+5%,-5%

34.33pF

2m Low pass filteT
(Harmonic 25 db'down)

RPITX
2m IO pin transmitter
Squire wave transmitter using
Raspberry Pi IO pin
hitps://github.com/FSOEO/rpitx

‘L,Qj

CSDR Command line utility

Filters / demodulates / ALC /

Squish / ephesis de ephisyst
hitps:/github.com/simonyiszk/csdr

CSDR Command line utility
Filters / demodulates / ALC / Squish /
ephesis de ephisyst
hitps:/igithub.com/simonyiszk/csdr

TZ%,-Z% T2% 2%



Le Raspberry Pi et les OM

U n e ba I iSE WS P R Weak Signal Propagation Reporter hb9fgk

Sur un port GPIO
Du Raspberry Pi

Filtre de bande
30m - 10,14 MHz
10dBm -10 mW

2850 Km
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Le Raspberry Pi et les OM

Synthese vocale

* Accueil / Indicatif
» Valeur Smetre

* Température

e Humidité

* Pression
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Le Raspberry Pi et les OM
RadioBerry de pa3gsb
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Le Raspberry Pi et les OM
RadioBerry de pa3gsb

M PowerSDR™ OpenHPSDR mRX PS v3.3.6 (11

Setup Memory Wave Equalizer XVIRs CWX Diversity Collapse Linearity RA
" ] 1 VFO B RX1 Meter  TX Meter
e wosme | e o
| 3,630 000 g | =
& = ’ VFO Lock
N T - -
= SN A TN | 75M Extra SSB | fﬂ 3633000 Save | Restoe| || TX | | 86 dBm
MOX ( =
DUP | 3,610 3615 3,620 3,625 3630 3,635 3,640 3,645 3,650 13509
RECT PLAYT 20 —— =
-30 160 | 80 60
Master AF: 59 -40 20 - 30 v 20 . |
50
! 60 71 512
RX1 AF: 61 70 0] 6 1 1
-80 - - -
I 90 mH VHF+| WWV| GEN
RX2 AF: 0 -100
| ‘h S8 "USB" DSB |
AGC Gain: 94 Cwil Cwu! "FM |
| AM | "SAM | SPEC
Drive: 50 DIGL | DIGU | DRM |
! Pan: | Center.  Zoom: | 05x] x| 2x | 4x | - - -
AGC  SATT 50k | 44k | 3.8k
— - - - ==e—g
- . ANF
EE B smwse -y b — cqp  ransmitProfle 3.3k 2.5k | Rwe.
Fav) A B! MUT © BIN - COMP| | 1dB 1.0k | Var1 Var2
| h g -
H R CTUN = w0 PXEQ TXEQ
xR0 vox | | »  Width |
1632016 I L Vol Pan Vol - sl
20 10 DEXP -40 5 o
LOC 17:21:17 :B ‘_——‘B | —| "MulRX I Shift | Reset
CPUZ 10 — VAC2 - I | Low[ 5l Hion[ I
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pIHPSDR: Radioberry (Protocol 1 v4.0) 192.168.1.199 (00:01:02:03:04:05) on enp5s0Ff1

USB 3.3k RIT: 0 Hz  Step 1kHz CTUN CAT  VOX s 2320
. RO T +4

VFO A: 14.231000 JFO B: 14.01C ) 0
Locked Split NE NB2 NR NR2 ANF SNB AGC SLOW 87 dBm +60

14.190 14.200 14.210 14.220 14.230 14.240 14.250 14.260 14.270
=60 _dBm | 4 4 4 4 —c—

B-H
=80 dBm | 4 : ! |

100 B . —

C

B ey -
I
~f
F:
R P




Le Raspberry Pi S .

......... T
Pour I’IO A A AR AAARKARARARLARKLALAR :
I : PR
E@ CE1 c
T -—0ATA 3
N—_ | v}
B8R z
- M LINK 0
- - v
- - RASPBERRY PIZERO
- = LoRa(TH) EXPANSION
o~ - BOARD V2.58 i
- = (C)> 2816 Uputronics )
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[y

LoraWan

k.

F..,_‘
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Le Raspberry Pi et les OM
Localiser les avions

[ FlightAware dumj x

C | D 192.168.1.106

Troyes:

FlightAware dump1090

Aircraft (total): 11
(with positions): 8

Units: | Aeronautical ¥

Filter by altitude:

39446 Il W HOP46E|

400CD1 555 EZYBAUG

393081 H W AF667KB

39246 I W AF033BL
ZY89TZ

48410B == TRA227G

3964E0 B M TVE3226

3C6757 ==

3C5447 E

896185

0763 39000
1000 36000
1000 34000
4045 38025
6660 39000
7674 39000
37000
1000
36000
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Le Raspberry Pi et les oM
Localiser I’ISS =

Installer gPredict
Satellites OM_

Positiohner tes |
antennes

-

iy v - e e
Sig. Delay : 10,92 msec
Mean Anom. : 103,07°
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Deux Raspberry Pi dans
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Voila...

Je pense que je vous ai tout dit
Enfin... Non !
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garah LACAZE
Frangois noc

gcratch :
_Raspberry P!

ginitier a U électronique

ot 2 la robotique par le jed

(4

a bientot sur Merci de votre
attention
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