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INTRODUCTION

1.1/ Presentation

MultiWii is an open source program's original author is a French program Alex, after
severals years of joint efforts of many enthusiasts, and now this board has become
increasingly mature, has become very popular abroad, cost-effective flight control one.

That multi-axis aircraft MWC fans can easily access the high cost of this product,
through the MWC program to control the hardware platform, can achieve a variety of
multi-spindle, high-quality flight results, flexibility can be adjusted into a very stable or
very flexible to fit aerial, FPV or stunt flying and many different needs.

Compared to KK or ACM, MWC's more stable flight performance, flight skills required
for novice lower debugging process more intuitive.

Dedicated MultiWii GUI program can easily observe the PID parameters, flight control
signal input / output status, sensor / switch-state, as well as aircraft attitude and heading
sensor signal state of each group, sufficient for the initial configuration of the aircraft
easier.

MultiWii now supports multiple sensors and IMUs.
More information available here: http://www.multiwii.com/

Even if using MultiWii is simple, even for a beginner, it requires a few hardware and
software initial tasks.

This user manual will guide you through the basic steps to get your model flying.
This section will explain how to edit, setup and upload the MultiWii code into your flight
controller.

1.2/ Changes
Here are the changes since DroFly Pro V2

DroFly ProV2 DroFly ProV3
HMC5883
SD port
Size : 50mm*50mm Size : 58,5mm*50mm

Battery level control with solder bridge
Buzzer Output
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HARDWARE

2.1/ Setup on your frame

First, you need to identify the front of your flight controller.
By default the front of the FC is like below:

T P

Anyway, you can easily identify flight controller orientation using GUI.

2.2/Connecting Flight Controller
a.To BEC
Flight controller must be powered by ESC BEC (5V) or by UBEC (5V) on connector n°2,
3,5,6,7,8,9,10,like below:
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b.To Receiver

Here are 3 ways to connect your receiver to the flight controller depending of your
harware:

-Classic Receiver:
Each port of the receiver is connected to the flight controller. You
can connect up to 8 channels.

-PPM Receiver:

You need to enable PPM receiver functionality in config.h file.
Uncomment this lines:

#define SERIAL_SUM_PPM

#define PPM_ON_THROTTLE

Your Throttle is now your signal.

-Spektrum Satellite:

For a Spektrum Satellite, you must uncomment the line:

#define SERIAL_SUM_PPM [The configuration you have in fonction of your transmitter]
uncomment line #define SPEKTRUM 1024 if you’re using DSM2,

or #define SPERTRUM 2048 if you’re using DSMX.

Then connect the Spektrum satellite to the dedicated port of the flight controller like
below:

Bluetooth

0)
| Spektrum satellite requires 3.3V on VCC.
== “" |The solder bridge need to be activated as
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c.To ESC

MultiWii code can handle various types of flying models with different number of
motors and servos.

Please refer to section 3.3.b to identify which type of model you're flying then connect
ESCs accordingly to the flight controller.

DEFAULT CONET

2.3/ Enable LiPo

You can select your own level battery on the board with these solder bridges.You will
connect the center and the side you want. The objective is control the battery level and
warn you when it is too low.

S3 S4
L€2]
S5 S6
For select S3, solder as below :
S3 S4
|
S5 S6
You need to modify these lines, you can find them in config.h.
#define VBAT 44 uncomment this line to actiwate the vbhat code
#define VEATSCALE 131 /f (*) (##%) change this walue if readed Battery woltage is different than real wvoltage
#define VEATHNOMINAL 126 // 12,6¥ full battery nominal wvoltage - only used for lod.telemetry

#define VBATLEVEL WARNL 107 // (#) (#%) 10,77
#define VBATLEVEL _WARNZ 99 // (#] [#%) 9.97

#define VBATLEVEL CRIT 93 S/ (F) (%) 9.3V - critical condition: if vhat ewer goes below thiz walue, permanent alarm iz triggered
#define NO_VEBAT 16 ¢/ Awoid beeping without any battery
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SOFTWARE SETUP

ARDUINO

©.0

3.1/ Getting started with Arduino software
This section will explain how to setup Arduino software on your computer in order to
edit and upload the Multiwii Code as you want.

a.Download
Latest Arduino software version is available here:

htto://ardui /en/Main/Sof

Select and download the latest version available for your computer/operating system
then extract the zipfile.

b.Install
Open the extracted folder and Open Arduino program (arduino.exe for Windows
users).
This window will be displayed.

sketch_mar20a

Arduino software is now installed and ready to use on your computer.
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3.2/ Getting started with the Multiwii Code

This section will explain how to tune MultiWii code to fit your flying model.
a. Download

Please download the latest version of the MultiWii code available on this page:
http://fernitronix.fr/componen hmen 24

The downloaded file should be named as follow:
"MultiWii2.3_DroflyProV3.zip"

b. Install

Extract it in a dedicated folder; 2 subfolders will be created:

- MultiWii contains the code to be uploaded onto the flight controller

- MultiWiiConf contains the user interface to be used once MultiWii code uploaded
onto the flight controller.

Then move « Multiwii » in :
« Documents/Arduino/libraries »

~. v arduino-1.01 »

Organiser » = Quvrir Inclure dans |a bibliothéque + Partager avec v Graver Mouveau dossier f= ~» [ @
‘ A Mom ’ Meodifié le Type Taille
B Bureau | drivers 08/08/2012 14:05 Dossier de fichiers
%7 Dropbox | examples 08/08/2012 14:05 Dossier de fichiers
"2l Emplacements récer J hardware 08/08/2012 14:05 Dossier de fichiers
4 Téléchargements J java 08/08/2012 14:06 Dossier de fichiers
) lib 08/08/2012 14:06 Dossier de fichiers
4 Bibliothéques . libraries 08/08/2012 14:06 Dossier de fichiers
I @ Documents J reference 08/08/2012 14:06 Dossier de fichiers
I [=] Images L 08/08/2012 14:06 Daossier de fichiers
b o) Musique i 21/05/2012 18:05 Application 840 Ko
- B Vidéos %] cygiconv-2.dIl 21/05/2012 18:04 Extension de 'app... 947 Ko
%) cygwinl.dil 21/05/2012 18:04 Extension de l'app... 1829 Ke
» 1% QOrdinateur %] libusb0.dIl 21/05/2012 18:04 Extension de I'app... 43 Ko
|| revisions 21/05/2012 18:04 Docurnent texte 33 Ke
3 ?j Réseau %) neSerial.dll 21/05/2012 18:04 Extension de l'app... 76 Ko

libraries
Dossier de fichiers
Modifié le : 08/08/2012 14:06
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Open Arduino program (arduino.exe for Windows users).
Open the File menu, in the Examples section. You must see the MultiWii in the list.

[E5 sketch_mar21a | Arc )5-r2

[Fichier Edition Croquis Outils Aide

Ctrl+N
Ctrl+0

MNouveau

Quvrir...

Carnet de croquis

Exemples 3 (01.Basics 3

Fermer Ctrl+W 02.Digital 3

Enregistrer Ctrl+5 03.Analog 3

Enregistrer sous... Ctrl+Maj+5 04.Communication »

Téléverser Ctrl+U 05.Control »

Teléverser avec un programmateur  Ctrl+Maj+U 06.5ensors 4

Mise en page Ctrl+Maj+P 07 Deplay '

Imprimer Ctrl+P 08 Strings '
09.UsB »

Preférences Ctrl+Comma 10.5tarterKit 3

Quitter Cri+Q Arduinol5P
GLCD »
Single_Temp
EEPROM b=
Esplora 3
Ethernet »
Firmata 3
G5M »
LiquidCrystal 4
MultiWii

i Arduing Pro or Fro b D .
Click on MultiWii it opens the full project code.
WARNING
BEFORE ANY HANDLING, MAKE S THE PROPE ARE REMOVED.

3.3/ Multiwii code setup: config.h file

The MultiWii code is splitted in several files, displayed in different tabs in Arduino. Each
one of them is dedicated to a specific functionality (sensors, GPS, LCD screen, etc...).
config.h is the parameters file to be edited in order to fit your flying model.

WARNING: Do NOT modify other files unless you're an advanced user.

Click on the config.h tab to enter the code.

a. Number of motors

Multicopter models can take numerous different designs and number of motors.
MultiWii code can handle all the listed types of models:
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Identify the type of model you need then uncomment the relevant line in the code (just
remove “//” at the beginning of the line).

fﬁﬁﬁ??ﬁﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁ??ﬁﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁ??ﬁﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁ??ﬁﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁ?ﬁ"

f*****************

JEREFEEREEERRESEET  GECTION 1 - BASIC SETUR
JEREEEERREREERFAAS

fWWWTTWﬁWWWWTWWWWWWTWWﬁWWWTTWﬁWWWWTWWﬁWWWTTWﬁWWWWTWWWWWWTW#WTWITTWRWTWITW?WTWITW

f************************** The tYDE of multicnpter FEELTFEXELXLXEXELHEHE

Ji#define
S /#define
Ji#define
S/ #define

GIMEAL
EI

TRI
QITADP

#define QUADXK

Ji#define
Sl#define
Ji#define
S /#define
Figdefine
S/ #define
Figdefine
Ji#define
Sl#define
Ji#define

T4

TE

HEXG

HEXEX,

OCTOXE

OCTOFLATE

OCTOFLAT

FLYING WING

VTAIL4

ATRFPLANE S Howto setup =Frrhttp: //fotoflygarn.blogspot. con/20

ff#******#******##******#******##******#******#******##**

44 Heli is

beta test

S/ Howto setup =X>> http: //fotoflygarn.blogspot. se/2012/04/multivii-helicaopt

Sl#define

Aama_ = o

HELI_120 CCPM // PatrikE Experimental

TTmT T oo moo D0 Mo a1 T i a1

4

L

b. Flight Controller Selection

=

Now, you need to select the type of flight controller you are using.

Uncomment the #define DROTEK_DROFLY V3 line.

//#define DROTEE 10DOF Jf Drotek 10DOF with ITG3Z00, BMAl30, HMCSS883, BMPOES,

Ji#define
#/#define
/i#define
/i#define
figdefine

w or wio LLC

DROTEK_1O0DOF M5 ¢/ Drotek 10DOF with ITG3200, BMALS0, HMCS5833, MS5611, LLC
DROTEE_EDOFwZ  // Drotek gDOF w2

DROTEK_EDOF_MPU ¢/ Drotek 6DOF with MPUE0DSO

DROTEK_10DOF_MET//

DROTEK_DROFLY W2//

gdefine DROTEK DROFLY ¥3// Drotek DroFlyPro V3" with MPUA0SO and M35611EA
//#define DROTEK DROFLY V3 GPS// Drotek DroFlyPro "V3™ with MPUG0S0 and MSSS61EEA + UBLOX GPS and HMCSGE3L integrated
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The MultiWii code is now ready to be uploaded into your flight controller.

Please note this user manual describes only the basics of MutliWii code. Additional
parameters ( rx type, gimbal parameters, etc...) can be fine-tuned in the config.h file.

Please refer to the MultiWii FAQ for more details: http://www.multiwii.com/fag

3.4/ Uploading Multiwii code into Flight Controller

In order to compile and upload the code into the flight controller, you need to select :
-The type of board:

In Arduino program: Tools>>Board>>Arduino Mega 2560

- B
MultiWii | Arduino 1.0.4 I P S

Fichier Edition Croquis |Outils| Aide

Formatage automatique Ctrl+T
Archiver le crequis
Réparer encodage & recharger config.h
’““““““”““1 Moniteur série Ctrl+Maj+M ey 5
JEEEE oy TEEE S (I
AR A T Type de carte » Arduino Uno
/% this file consis Port série 4 Arduino Duemilanove w/ ATmega328
% to create a worH Arduino Diecimila or Duemilanove w/ ATmegal68
Programmateur 2 i
1 - BASIC SETUP ) R Arduino Mano w/ ATmega328
EHisyEs Graver la séquence d'initialisation L

Arduino Mano w/ ATmegal6d

- COPTEE TYPE SPECIFIC OPTIONS - you likely want to che :
_ RO STSTEM SETUR @ Arduino Mega 2560 or Mega ADK
ALTERNATE CPUz & BOARDS - if you hawve Arduino Mega (ATmegal 280)

- ALTERNATE SETUP - select alternate BX (2EU3, PPH, etc
- OFTIONAL FEATUREY - enable nice to hawve features here
- TUNING & DEVELOPER - if wou know what you are doing; 3
®y Arduino Micro

Arduino Mini w/ ATmega328

Arduino Leonardo

Arduino Esplera

*
*
*
*
*
*
*
*

P T T RS )
1

* .
i~ Nores: _ _ _ Arduino Mini w/ ATmegal68
* 1. parameters marked with (*) in the coumment are stored iy ;
* Changing those values in config.h and upload will recu Arduino Ethernet
L Arduino Fio

Arduino BT w/ ATmega328
puw saren — Arduino BT w/ ATmegalb8
SEEEETREEARRERATLE LilyPad Arduine USE
jrmnmmamERaaaawes  SECTION 1 - BASIC SETUP LilyPad Arduino w/ ATmega328

FEREREE AR RN T AT

LilyPad Arduino w/ ATmegal68

Arduino Pro or Pro Mini (5, 16 MHz) w/ ATmega328

i The type of miulticopter Arduino Pro or Pre Mini (5V, 16 MHz) w/ ATmegal6d
//#detine GINBAL Arduino Pro o Pro Mini (3.3V, 8 MHz) w/ ATmega328

Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68

Arduino NG or older w/ ATmegal68

Arduino NG or older w/ ATmegal

FEEE TEEEE TEEH

< | T ]

Arduing hie
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-The serial port

Now, connect the flight controller to your PC using a miniUSB-USB cable.

For Windows users, on first plug, a new device should be automatically detected and
installed.

Y

o O -

on computer

" am ®
EE
S3 S4
g ECE [ i | USB cable
e m-m
s0 SB

FC PC

Once the message ‘‘device successfully installed and ready to use” is displayed, you can
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select the relevant COM port in Arduino Tools menu:

-
MultiWii | Arduino 1.0.4

Fichier Edition Croquis [Outils| Aide

Formatage automatique Ctrl+T

Archiver le croquis

Réparer encodage & recharger

Meniteur série Ctrl+Maj+M

f*t**ﬁ*t****t*#*‘ Type dE carte » g o ok ok o ok o o o o o e

f*t**ﬁ*t****t*#*‘ r PFREERERETEEES

Eri | |

f*t**ﬁ*t****t*#*‘ port S=HE ’l COMl 'F****t*****t*

Programmateur 3
/% GP3 using a R
i if enabled, Graver la séquence d'initialisation and the UART speed

note: only the BX PIN is used in case of NMEA mode, the GP3 iz not conficqured )
in NMEL mode the GPS must be conficured to output GGL and RMC NMEL sentences [0

at least 5Hz update rate. uncomment the first line to select the GP3 serial po
#dafina CPE SFRTAT. 2 /7 ah;nld ke 2 Far Flodndina o2 Trla tha =2arial nart romhar

Now click on the « upload » button: .

This will compile and upload the code into the flight controller.
You can see compilation progress bar at the bottom-right of the Arduino window.

Once compilation complete, the code will be automatically uploaded into the flight
controller.

The red and green LEDs on the flight controller will blink rapidly until “Done
uploading” message appears at the bottom-left of the window. Your board is updated.

3.5/ Using Multiwii GUI

MultiWii code comes with a GUI (Graphical User Interface) which helps the user to
setup:

-sensors recognition, accelerometer/compass calibration , PIDs, rx channels
B icont

MULTIAL.COM SETTINGS

multiwii.com | o P 1 D |RaTE TPA e SN RIS AURAS
Vo ROLL| 0.0 0.000° 0 0.00
SAVE LOAD PITCH 0.0 0.000 0 ERERL
COM = COM7 YAW [ 0.0 0000 0O 0.00
PORT COM - [oLT (00 0000 0
o l0s | 0.00 0.0
on7; SosR| 0.0 000 [0.000
CLOSECOMM MavR [ 0.0 [0.00 ‘0,000
LEVEL 0.0 0.000 0
MAG | 0.0

MID | 050 |muRor =
ROy 2o
EXPO| 0.00 S \r;‘)

RATE [ 4,00 |rron
EXPO| 0.00

READ RESET CALIB_MAG CALIB_ACC WWRITE SELECT SETTING 0

ACC BARO MAG
GPS SONAR OPTIC

START STOP Cycle Time: 2696 12C arror: 0

HEAD W -172

speed :

Sensors

debua 0 debua; 0 debua 0 debua. 0

]
]
;0
[
]
e :

sat :
dist hote : 0

Download and informations:
https://code.google.com/p/multiwii/downloads/list
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3.6/ SD card

DroflyProV3 used a SD card as datalogger.

This is an option and you can fly without the card or without the fonction activated.

During the flight, the card memorize :

-Differents warnings (level battery, i2c, failsafe..)

-Flight data (time in flight, time of operating, number of starts...)

-GPS coordinates of the UAV at regular intervals.

This allows after a flying session to analyze flight data and trace the path of such drone

on Google Earth.

After all, you need to download the follow library:

http://ternitronix.fr/documents/DroflyProv3/sdfatlib20131225.zip

Move it in the Arduino library folder.
You should be have it now :

sketch_mar08a | Arduino 1.0.5
fFEchier Edition Crogquis OQutils Aide

Nouveau Ctrl+MN
Quvrir.. Ctrl+0
Carnet de croquis 3
Exemples 4 01.Basics 4
Fermer Ctrl+W 02.Digital 3
Enregistrer Ctrl+S 03.Analog 3
Enregistrer sous... Ctrl+Maj+5 04.Communication »
Téléverser Ctrl+U 05.Central »
Téléverser avec un programmateur  Ctrl+Maj+U 06.5ensors 3
Mise en page Ctrl+Maj+P o el ;
Irnprimer Ctrl+P il i
09.USB 3
Préférences Ctrl+Comma 10.5tarterkit 3
Onilier Crl+Q ArduinolSP
SdFat 3
EEPROM 3
Esplora 2
Ethernet 2
Firmata 3
GSM 3
LiquidCrystal 3
MewSoftSerial »
Robot_Control 3
Atduing Mg Robot_Motor 3

In config.h, uncomment:
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#define LOG_PERMANENT 4096

#detine MWI_SDCARD // activation of sdcard functionnality, needed for other defines
underneath

#define SDCARD_LOGGER // Logging of permlog and gps if available

#define LOG_PERMANENT SD_ONLY // Disable permanent logging on eeprom

#define LOG_GPS_POSITION 2 // Write GPS position to log. Parameter is the number
of seconds between two logs

#define LOG PERMANENT 4098

S/#define LOG_PERMANENT SHOW AT STARTUP f/ enable to diaplay log at startup

Aigdefine LOG_PERMANENT SHOW LT L //f enahle to display log when receiwing 'L’

A/gdefine LOG_PERMANENT SHOW_AFTER_CONFIG /4 enable to display log after exiting LCD config menu

Fi#define LOG_FERMANENT SERVICE_LIFETIME 35000 /¢ in seconds; service alert at startup after 10 hours of armed time

A% Logging to SDCARD module

i
#define MWI_SDCARD /¢ activation of sdcard functiommality, needed for other defines underneath
#define SDCARD LOGGER A4 Logging of permlog and gps 1f awvailable
#define LOG_PERMANENT 3D_0ONLY /¢ Disable permanent logging on eeprom
#define LOG_GP3_POSITION 2 A4 Write GP3 position to log. Parameter is the rmumber of seconds between two logs
Ai#define CSPIN 45 A4 By defaunlt @ 53 on mega boards, 10 on others. refer to your board specs
Upload the code.

Then you need a soft to process files between SD card and Google Earth.
The Soft is available here : http://rcnet.com/manuels/RCNet/RCNetDT.V091.zip

It should be named as “ KmlConverter” (Requires Java)

The Datalogger is activated ONLY when the motors are armed.
SD card needs to be formated in FAT before use.

4/ ADDICTIONAL MODULES

4.1/ GPS+HMC

You can connect a serial GPS module to the serial port 2 of the Drofly Pro V3.
With our Ublox GPS Module with his HMC5883(magnetometer), you have to

uncomment the lines below.
Ji/gdefine DROTEE_LODOF A4 Drotek 10DOF wich ITG3200, EMAls0, HMCSS53, EMPOSS, w or wio LLC
Jfi/#define DROTEE_LODOF M s/ Drotek 10DOF with ITG3200, BMAalso, HMCSS53, MESsll, LLC
fi#define DROTEE_6DOFwE A4 Drotek eDOF w2
S/#define DROTEE_6DOF_MPO // Drotek 6DOF with MPU&OS0
J/gdefine DROTEE_LODOF _MPU//
//§define DROTEK_DROFLY_W2//
Ji/#define DROTEE _DROFLYT W3/ Drotek DroFlyPro "V3'" with MPUS050 and MES61l1B4
#define DROTEE_DROFLY _¥3_GP3// Drotek DroFlyPro V3" with MPUE0S0 and M3S5561EBEL + UBLOX GP3 and HMCS5883L integrated

The code is simplified to allow to be understood by everyone.

Make sure you've uncomment these lines in config.h.
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#define GPZ_SERIAL 2 /4 should be 2 for flyduino wZ. It's the zerial port mumber on arduino MEGL
J/#define GPS_PROMINI_SERIAL 44 Will Matosense if GP3 is connected when ardu boots.

A4 avoid using 115200 baud because with LéMH= arduino the 115200 baudrate hawe more than 2% speed error (57600 hawe 0.8% error)
#define GPS_BAUD 57600

/% GP3 protocol
NMEL - Standard NMEA protocol GGL, G54 and BMC  sentences are needed
UELOX - U-Elox binary protocol, use the ublox config file [(u-blox-config.ublox.txt) from the source tree
WMTE_EINARY16 and MTE_BINARY1S - MTE3329 chipset based GPS with DIYDrones binary firmware (vl.6 or wl.9)
With TELOX and MTE_BINARY you don't have to use GPI_FILTERING in multiwii code !!! */

J/#define NMEA

#define UBLOX

Jf#define MTE BINARY1G

Jf#define MTE_BINARY1S

Af#define INIT_MTE GPS A4 initialize MTE GP3 for wusing selected speed, 5Hz update rate and GGL & FMC sentence or binary settings

#detine GPS_SERIAL 2
Defines the serial port number of the GPS.
#define GPS_BAUD 57600
Defines the speed of GPS.
#define UBLOX
Defines your GPS. (Ublox with the kit “Drofly Pro V3 + GPS”)
The GPS baud must be equal to the Drofly config. Otherwise it dosen't work.

4.2/ Bluetooth

Drofly Pro V3 can receive a Bluetooth module as previous version.

Bluetooth connection is used for get a feedback of data during the flight, mainly.
You can plug a Bluetooth module on this port:

BTOOTH
Tx| @
Rx(@
sv|( @
-@

You can easily config your PID with the Android application available here:
https://play.google.com/store/apps/details?id=com.ezio.multiwii&hl=fr
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