Sparky PH and RTH on micro hexacopter

Conflguratlon de drones FPV

Taulabs/Cleanflight

Rolf Ziegler, Mai 2016
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Fonctions de base

Télécommande (norme de transmission, fréq.)
Mixage moteur, PID

Equilibre (Gyro, accélérometre)

Vidéo (FPV, vol en immersion)

Orientations (Magnétometres)

Etat et consommation ACCU



Fonctions de base

Camera HD(opt) Antenne Treffle

Emetteur Vidéo S—
\ 2.5/5.86Hz/ N -
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/ «4 H RsER N L N S i '__' ; Accu
R - , Lipo
(3-4s)
Centre inertiel Variateur-moteur (
MU &

Récepteur télécommande Alimentation (BEC)
2.4GHz ou 433MHz IMU = Inertial Measurement Unit

BEC = Battery Elimination Circuit
ESC = Electronic stability control

Camera
pilotage
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Fonctions optionnelles

OSD, insertion vidéo (page suivante)
Camera vidéo HD

Télémétrie (transmission de données de vol)
GPS (localisation, retour automatique)
Configuration de I'aéronef

Affichage LED

Enregistrement de données de vol



Exemple OSD
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OSD (On screen Display)

Incrustation de données dans I'image (Style HUD)

EzOSD with 10hz GPS
Current Sensor (included)

On-Screen Display

Other side to shy

nmmsmqm

Flight Camera

HUD = Head Up Display



Configuration de '’Aéronef

Aero Copter

M1: aileron Serve

M2: aileron Servo
(Gyro Reverse)

M5
M&:

M3: Elevator Servo

M4 : Elevator Servo
{(Gyro Reverse)

Tri Copter

M4: Tail Servo

MS5: Tail Servo
(Gyro Reverse)

Hex Copter

Dual Copter

M3: Elevator Servo

M4 Elevator Servo
(Gyro Reverse)

Rudder Servo

Rudder Servo
(Gyro Reverse)

Quad +4 Copter

MS5: Aileron Servo

ME6: Aileron Servo
(Gyro Reverse)

Quad X4 Copter
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Fonctions intégrées dans I'IlMU

Fonctions Hardware

Contenu minimal:
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1 . PWIVI M Ote u rS S;Sé:éiervo v A “Front” direction _Gyroscope
. . cooooo|mmm ) | Accélerometre
2. PPMin/Radio 754 coooocoo|=ri _Mémoire
leoOoooo0fJ* g .
3 B Bootloader?ads ’E[oa.: ;[||||||||]||\: ‘ !'é“”" E _Barometre
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;!E!F alela M3 mountinglhole
D‘L'J -‘-: ! I 30.5mm spacing
8. Bluetooth orz A sl "
Fig. 1 Top Vi b E;% 2e §8§§
9. Reset o 1o en ‘T 906



Flexibilité du HW

3
oo
a2 L =
g% E 25
(1, R
Heartheat LED
Servo Port Alarm LED
-: GND 1Hee: .
+ 1 V-Batt =
JL: PWM Out g LR = USB Port
4 -.. T Mode: PWM  PPM PPM+UART FPPM+0Outputs Outputs UART PPM+UART + Dutputs
= = g: PWM-| & 8: R¥ 8 PWM-O8 B:PWM-O8 8:RX 8: RX
= = T: PWM-I 5 T TX TPWM-0T7 T PWM-O7 7:TX T:TX
Main Port = — G: PYWM-1 4 6: PWM-0O B &: PWM-O 6 B: PWM-O &
— — 5: PWM-I 3 5: PWM-05 5 PWM-O5 5 PWM-0 5
1: GNL = = 4: PWM-| 2 4: PWM-0 10
2: V-Batt = = 3 PWM-I 1 3: PPM In 3: PPM In 3: PPM In 3 PWM-0 9 3: PPM In
3 TX i T—_ 2:W-Batt  2:V-Batt Z: V-Batt 2:\V-Bat t 2: W-Batt 2: W-Batt 2: V-Batt
4: RX ™ 1: GND 1: GHND  1: GND  1: GND 1: GND 1: GND  1: GND
Rx Port
4 oa .
¥ c23 JE ¢ Legend: |
0_ocoo o Eauv o ADC* @ Analog input (0 - 3.3V max.}
LR EHHH %E;;n' GND : Ground signal
SU>>a Uadaad UFF-oc X PPM : Pulse Position Modulation (RC Rx in)
Lohicims AMMAT SAAT W PWHM : Pulse Width Modulation (Servo out, RC Bx in)
Warnings: Sen Port $K : Serial port input
All digital inputs are 5V tolerant, except Main Port RX (3.3V) SEL ;S;EZF‘I:ELE::LI: output
ADC input max. voltage 3.3V, higher voltages will damage the board S04 - 12C data

V-Batt max. voltage &Y, do not draw more than 1A combined on all ports V-Batt: Battery voltage (6Y max.)



Cablage
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3S Lipo

RC Rx
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Video (1V Vpp)

5
— ]2V (35 lipo)
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* epending on the BEC, LC filter,

and wideo system, it may be
necassary o connect the vides ground
diractly

* Note: When powering part of the system through the balance plug as shown here, connect
the GND from the balance plug to the sensor. Failure to do so can result in the full lipo voltage
being output on the V port of the sensor, which will possibly damage the Brain.



Fonctions Progiciel

Configuration Aéronef (Mixage Fix->Flash)
Stabilisation (Giro,.. Param. PID ->Flash)
Configuration Moteur (format, vitesse,...)
Télémétrie, envoi de données au sol (FrSky)
Format GPS

Fonctions des LED’s (couleur, flash,...)

Plan de vol



DEMO



Taulabs/dRonin
Parametre du drone

dR dRonin GCS

Eile Edit Tools Window Help

Hardware

Vehicle

Input

Cutput

Aftitude

Stabilization

Modules

¥ welcome

Enable Misc Battery Airspeed Vibration Geofence HoTT Telemetry PicoC

After enabling a module, a power cyde is required before you can save those settings.

Some modules are shown greyed out. These modules are either enabled from their own configuration

tabs, or are automatically enabled by configuring appropriate ports on the Hardware™ configuration tab.

GPS

Battery Monitoring
UAVYO Mavlink stream {for use with minimQ50)
Com Bridge

Airspeed

Altitude Hold

Vibration Analysis

Vtol Path Follower

Path Planner

PicoC Interpreter

HoTT Telemetry

FrSky Hub Telemetry
Light Telemetry
Geofence

Autotune

Freky S.PORT Telemetry
Logging

MSP Telemetry

TxPID

e Reload Board Data Save

e Flight data »f' Configuration 84 system - Scopes PN advanced E Firmware

¢ & &

Property Value Unit
Settings
Data Objects
< >
Connections: |USB: Brain-FPVF = Disconnect




Vérification des interfaces

mise a jour des données, suivi GPS, console

dR dRonin GCS — O
| Edit Tools Window Help
!
3 HEE = AT
Playback speed: Jump to:
1 |Property
| Settings. Coord: 0°0.000'S 0%0,000' W 0.00m
- pata Oh-I'E_Fts Speed: 0.00mfs Heading: 0.00 deg
> Accels (16 bytes) H/V /P DOP: 0.00/0.00/0.00 L \
> AccessoryDesired (4 bytes) Sats Used: O / : -
> ActuatorCommand (44 bytes) Fix Type: No GPS Unknown & i .
|5 .
>
4 5
| AttitudeActual (B bytes)
I > B el {15 birtis
> BaroAltitude (12 bytes)
> craDesired (20 bytes
> Firmwarel APObj (122 bytes)
| > FlightBat State (28 b
| > FlightStats (37 bytes)
> FlightTelemetryStats (21 bytes) Save to file
> GCSReceiver (16 bytes) . Clear Log
I ! - [EramrFy
> GPSPosition (42 bytes) 17:40: 54[DEBUG]usbmonitor detection cyde complete.
> (GPSSatellites (151 bytes) 17:40: 54[DEBUG] "Bootloader disconnection detected”
s GPSTi b 17:40:55[DEBUG] Adding 8352 16962 2
e ime (7 bytes) "330018000151343235353635+FW" "Brain-FPVFC”
> GPSVelocity (16 bytes) "TaulLabs.org”
3 - - S 17:40: 55[DEBUG]usbmonitor detection cyde complete.
- — —— 17:40:55[DEBUG] Automatically opening device
’ 17:40: 55[DEBUG] ConnectionManager : :devChanged
% autoconnected USB device
s HwSimuls T 17:40: 56 [DEBUG] Connection with the autopilot
) o established
> IM55tate (128 bytes) 17:40: 57[DEBUG] TelemetryManitor: connected
5 o e Z 17:40:57[DEBUG] "Telemetry connected”
I “ Welcome e Flight data f Configuration

Connections: |USB: Brain-FPVF ~ Disconnect




Interface télémetrie dRonin

dit dRonin GCS — O x
Eile Edit Tools Window Help

FlightTime - Norma Magic Waypeint Go To Place: _ .
1 2_ 86 Manual g :

] =30

s

ora31

1:Tele metry

=

Goea ]

CPU

Event
Lar

0.0000000 lon: 0,0000000 . 2, 0000000 0.000000 0 -152.929¢ le+)6 -1.7029eH07 —

Vudone @ Figntdats A Confguaton W systen - scopes P acvances B Frwere (D orvectons: LS5 Gran 91F | | Dsconnect




Projet: ajout d’un capteur
Avantage OpenSource

MPXV7002 Tension proportionnelle MS4525 Alimentation
a la pression relative 3.3v Interface 12C



dRonin,

Mame
.git
.githul
androidgcs
artwork
branding
build
Daxygen

flight

en-Source (GIT)

Doc 92MB

Libraries
Modules
PiDs

Pi05. posix
Project

targets
tests

ground
make
matlab
package

python
shared

tools
.gitignore
.gitmodules
D .mailmap
CREDITS.bet
ges.sh
D Gowvernance.md
[ LICEMNSE.md
B LICEMSE.rtf
LICENSE.txt
LicenseTemplate.tet
[ Makefile
[ ] README.md

uavohjectlib

UAVObjects

LAV Talk
README bt

shared » uavobjectdefinition

~
MName

D acceldesired.xml

D accelsxml

D accessorydesired.xml
D actuatercommand.xml
D actuatordesired xml

D actuatorsettings.xml

D airspeedactual xml

D airspeedsettings.xml

D altitudeholddesired.xml
D altitudeholdsettings.ml
D altitudeholdstate.xml

rmydRonin » ground

Mame

docs

ges

uavobjects
uavobjgenerator

7 ground.pro

-~

mydRonin * build

Mame

bl_ag32
bl_brain
bl_cc3d
bl_discoveryfd
bl_flyingf3
bl_lux
bl_pipxtreme
bl_quanton
bl_revolution
bl_sparky
bl_sparky2
bu_aqg32
bu_brain
bu_cc3d
bu_discoveryfd
bu_flyingf3
bu_lux
bu_pipxtreme
bu_quanton
bu_revolution
bu_sparky
bu_sparky2
ef_ag32
ef_brain
ef_cc3d
ef_discoveryfd
ef_flyingf3
ef_lux




Ajout d’un capteur Pression

Copier le code du GIT dans un dossier local

Installer les outils (MingW32, Python, QT, ARM-SDK, OpenSSL)
Définition des parametres communs (uavdefs..)

Prévoir un Switch pour I'activer (pios_config.h)

Ajouter le code qui permet de sélectionner le capteur dans
I'interface graphique si nécessaire (ground)

Modifier le code ‘airspeed.c’ qui contient I'activation dans le
drone

Ajouter le code dans la bibliotheque des modules ‘MS4525.c’
Ajouter le code dans la liste des objets a compiler ‘make.mk’



Démo Cleanflight

Connect

CF Welcome
Welcome to

CLEAWFLIGHT

Welcome to Cleanflight - Configurator, a utility designed to simplify updating, configuring and tuning of your flight c

Changelog

Hardware Contributing

Open Source / Donation Notice

The application supports all hardware that can run cleanflight If youwould like to help make Cleanflight even better you can help in

(SPRacingF3, Vortex, Sparky, DoDo, CC3D/EVO, Alr Hero 32, many ways, including: This utility is fully open source
Flip32/+/Deluxe, DragonFly32, CJMCU Microquad, Chebuzz F3, and s available fres of charge to
STM32F3Discovery, Hermit, Naze32 Tricopter Frame, Skyline32, Answering other users guestions on the forums and IRC. all cleanflight users.

If you fi he cleanflight
Naze/32/Mini/Pro/Blackbox etc) you found the cleantiight or

Contributing code to the firmware and configurator - new features, cleanflight configurator useful,
fixes, improvements please consider supporting its
The firmware source code can be downloaded from here P development by donating.
The newest binary firmware image is available here, Testing new features/fixes and providing feedback.
development builds available here . Dopate

Helping out with Issues and commenting on feature requests.
Latest CP210x Drivers can be downloaded from here
Latest STM USB VCP Drlvers can be downloaded from here
Latest Zadlg for Windows DFU flashing can be downloaded from
here

Donating, buying a T-Shirt or buying an SPRacingF3 board

MassiveRC ~ Armattan Quads  Bungeecow Multirotors  Immersion RC RadioC

MultiWiiCopter ~ OverSkyRC ~ Multi Rotor Mania  Scorpion Power Systems  MultiGP MakeltBuildlt

Port utilization: D: 0% U: 0% | Packeterror:0 | 12Cerror: 0 | Cycle Time: 0




Questions & Réponses



Matériel nécessaire

Avion, drone, racer

+ Contrdleur (Naze, Sparky,...) g
+ Logiciel (cleanflight, taulabs)§
+ Accus
+ Radiocommande (Graupner, FrSky,...)

- Achat d’un ensemble complet (immersionrc.com)
- Montage de sa propre configuration (Hobbyking)



Matériel

e Cartes disponibles dans les shops spécialisés

* En ligne Hobbyking, Banggood
— Naze32*
— Sparky32
— Quanton®
— Revo
— Brainfpv *
—CC3D

Cartes disponibles sur internet ou dans des magasins spécialisés



Logiciel Opensource

e Cleanflight -> courses, relativement simple
e Taulabs -> Pilotage automatique (waypoints)
 Openpilot -> Freepilot (solution commerciale)

* Migrations,
— Cleanflight + Baseflight (Fork GIT)
— Taulabs devient dRonin (GPS, plan de vol,,)
— Openpilot devient FREE Pilote

r1/! Les solutions open-software sont toutes disponibles sur GIT, on peut donc voir des solutions qui migrent
(fork) vers de nouveaux produits dés qu’ils sont trop difficile a réintégrer (merge).



Slide 24

rl Certaines solutions ont diparue depuis 1 année, le marché du Matériel étant pris d'assaut par les sociétés de distribution chinoise, le suivi de

chaque produit est trés délicat.
rolf; 14.05.2016
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Coupe du monde FPV




