How to Build Ardupilot with Arduino

From Version 3.1

For APM 2.0, 2.5, and 2.6
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Step 1 Install Git-SCM

http://git-scm.com/download/win

Please follow the screenshots below to make your selections during install.

[(© Gitsetup o ——— ] ]

4> Git Setup

.
o —— =

Welcome to the Git Setup Wizard

This will install Git version 1.8.4-preview20130916 on your
computer.,

It iz recommended that you dose &l other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

git

Information
Please read the following important information before continuing.

When you are ready to continue with Setup, dick Next.

GNU General Public License

ersion 2, June 1991
Copyright (C) 1989, 1991 Free software Foundation, Inc.
£o Temple Place - Suite 330, Boston, MA  02111-1307, USA

Eyeryone iz permitted to copy and distribute verbatim copies
of this 1icense document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public

i LR =
liren=e iz intended tn auarantee vour freedom to =hare and channe

htkp: fimsysgit. googlecode, com/

Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Next when you are ready to continue.

In the Quick Launch -
On the Desktop

Windows Explorer integration 1,019 KB
Simple context menu (Registry based)
[ Git Bash Here
[T Git GUI Here =
Advanced context menu (git-cheetah plugin) 1,019 KB

ssodate .git* configuration files with the default text editor
ssociate .sh files to be run with Bash
[] use & TrueType font in all console windows (not only for Git Bash)

Current selection requires at least 81.7 MB of disk space.
http:f fmsysgit, googlecode, com/

<Back || mext> | [ cancel

How would you like to use Git from the command line?

Next> | [ cancel | <Back || Next> | [ cancel |
& Git Setup - — =] s | @ Git Setup =
Select Components Adjusting your PATH environment

() Use Git Bash only

This is the most conservative choice if you are concerned about the stability
of your system. Your PATH will not be modified.

@ Run Git from the Windows Command Prompt

This option is considered safe and no conflicts with other tools are known.
Only Git will be added to your PATH. Use this option if you want to use Git
from a Cygwin Prompt {make sure to not have Cygwin's Git installed).

() Run Git and included Unix tools from the Windows Command Prompt

Both Git and its accompanying Unix toals will be added to your PATH.

‘Warning: This will override Windows tools like find.exe and
sort.exe. Select this option only if you understand the implications.

hittp:f fmsysgit. googlecode. corn)

<Back || Next> | [ cancel

—

4> Git Setup

Configuring the line ending conversions
How should Git treat line endings in text files?

@ Checkout | style, it Unix-style line endings

4> Git Setup = O

Replacing in-use files
The following applications use files that need to be replaced, please dose them.

Git will convert LF to CRLF when checking out text fles. When committing

text files, CRLF will be converted to LF. For cross-platform projects,

this is the recommended setting on Windows ("core.autocrlf™ is set to "true™).
(") Checkout as-is, commit Unix-style line endings

Git will not perform any conversion when checking out text files. When
committing text files, CRLF will be converted to LF. For cross-platform projects,
this is the recommended setting on Unix ("core.autocrlf™ is set to "input™).

() Checkout as-is, commit as-is

Git will not perform any conversions when checking out or committing
text files. Choosing this option is not recommended for cross-platform
projects (Tcore.autocrlf” is set to “false”).

httpeffmsysait. googlecode. com)

http: jfmsysgit, googlecode. comny’

|[ Cancel

[ <Back || Mexts

| Refresh <gack || mext> | [ cancel



http://git-scm.com/download/win

)
O GIESetup o | = (S ) g Gt etup

el |

Installing
Please wait while Setup installs Git on your computer.

Extracting files...
C:\Program Files (x86)\Git\bin\antiword.exe

git

Completing the Git Setup Wizard

Setup has finished instaling Git on your computer, The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

http:fimsysagit.googlecode, cam/




Step 2 Download source

In your C: drive, make a folder called GIT

Go to C:\GIT in windows Explorer (My computer)

[ESTEER)

Q-

- ‘4_,.||| Search GIT

P

Organize « Include in library Share with +

3 4= =

0 @

£
-
0 Favorites beme

B Desktop
& Downloads
% iCloud Phaotos

UE]
£l Recent Places

4 Libraries
@ Documents

J’ Music

[ Pictures

This folder is empty.

Date modified

EE videos I o

] 0 items

Right click anywhere in the folder and click git bash

InyourL: arve, MakKe a Tolqaercaied il

S

@ﬁ | «'L | Disk (.. » GIT |¢ ||s= h GIT
Uv ]_. -oca isk (... v |4 earch G

P

Organize » Include in library =

Share with = »

3= -

0 @

0 Favorites Name

. Desktop
& Downloads
& | iCloud Photos

CEq
"=l Recent Places

m

A

Date modified

This folder is empty.

4 Libraries
@ Documents

JF Music

[ Pictures

B videos

) 0 itermns.

& AMD VISIOM Engine Control Center

View »
Sort by 3
Group by 3
Refresh

Customize this folder...

Paste
Paste shortcut

Undo Rename Ctrl+Z

Git Init Here
Git Gui
Git Bash

Share with 3
MNew 4

Properties

This screen will come up



B MINGW32:/C/GIT
Welcome to Git {version 1.8_4-previewZB138%16>

Run ‘git help git' to display the help index.

5 -

Run ‘git help <command*’ to display help for specific commands.

o B ) |

—

In this screen type

git clone git://github.com/diydrones/ardupilot.git

B MINGW32:/C/GIT
llelcome to Git {version 1.8.4-preview2B130916>

Hun ‘git help git' to display the help index.
Run 'git help <command?’ to display help for specific commands.

5 git clone git:/r/github.com/diydrones/ardupilot.git_

e | T v T

EE)

When it is finished it should look like this....

B MINGW32:/C/GIT
llelcome to Git (wersion 1.8.4-preview2B13I@216>

‘git help git’ to display the help index.
‘git help <command?’ to display help for specific commands.

5 git clone git://github.com/diydrones/ardupilot.git

Cloning into *ardupilot’...

remote: Counting ObJECt“' 7?4764, done.

remote: Compressing objects: 188:x (28379-2837%9>, done.

remote: Total 74764 (delta 57833>, reused 69533 <delta 53044)
Receiving DhJBCto- 188x <(74764-.74764>,. 40.77 MiB | 533.88 KiB-/s.
Resoluing deltas: 188:x (57333/57333) done.

Checking connectlult ... don

Checking out files: IBB/ (1566/1566) done .

% -

done .




Step 3 Install MHV_AVR_Tools to its default location.

http://firmware.diydrones.com/Tools/Arduino/MHV _AVR Tools 20121007.exe

—— |

£3) MHV AVR Tools Setup = [

Welcome to the MHV AVR Tools
Setup Wizard

This wizard will guide you through the installation of MHY
AVR Tools,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.,

Click Mext to continue,

MNext = ] ’ Cancel ]
—
#2) MHV AVR Tools Setup = .
License Agreement ~
Flease review the license terms before installing MHY AVR Tools, 4

Press Page Down to see the rest of the agreement,

REUS U IDUUDNS O SUUNCE LOUE TNUSL TELN e OoveE LOPyHigne
notice, this list of conditions and the following disdaimer,

* Redistributions must indude the assodated README. et

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disdaimer in the
documentation and/or other materials provided with the distribution.

*MNeither the name of the Make, Hack, Veid nor the
names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

m

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
%" AND

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install MHV AVR Tools.

[ < Back ][ 1 Agree ][ Cancel ]

S— T T
¥2) MHV AVR Tools Setup = et
Choose Install Location -
Choose the folder in which to install MHY AVR Tools. 4

Setup will install MHY AVR Tools in the following folder. To install in & different folder, dick
Browse and select another folder. Click Mext to continue.

Destination Folder

e

Space required: 125. 7MB
Space available: 14.3GB

< Back ][ Next > ]’ Cancel



http://firmware.diydrones.com/Tools/Arduino/MHV_AVR_Tools_20121007.exe

F2) MHV AVR Tools Setup ==

Choose Components
Choose which features of MHY AVR Tools you want to install. @

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: Enable SMAT! =T ek
Paosition your mouse
Add MHV AVR. Tools to the

over & component to
see jts descripkion,

Space required: 125.7MB

e

Fullsoft Install System v2,46 |

[ <Back || Next> | [ cancel |

) MHV AVR Taols Setup ==

Choose Start Menu Folder
Choose a Start Menu folder for the MHV AVR Tools shortouts. @

Select the Start Menu folder in which you would like to create the program's shortcuts, You
can also enter a name to create a new folder.

HY AVR Tools

7-Zip

Accessories

Acronis
Administrative Tools
Altium |
AMD VISION Engine Control Center
ASRock Utility

Atmel

Brother

Games

GIGABYTE

Git

Mullsaft Install Systerm w2, 46 N

<Back || mswml | [ caneel




Step 4 Install ArduPilot-Arduino
Next unzip the special ArduPilot Arduino package

This is a new version, using the 4.7.2 version of GCC

http://firmware.diydrones.com/Tools/Arduino/ArduPilot-Arduino-1.0.3-gcc-4.7.2-windows.zip

| unzipped this Directly to my C: drive.


http://firmware.diydrones.com/Tools/Arduino/ArduPilot-Arduino-1.0.3-gcc-4.7.2-windows.zip

Step 5. Configure Arduino

Go to your Arduino folder

- bctall A8 IO Tl bite el
@uv| . v Computer » Local Disk (C:) » ArduPilot-Arduine-1.0.3-windows »
Organize « Include in library « Share with + Burn New folder = = l@l
| Documents “  Name Date modified Type Size
J’ Music X X
J drivers 16/10/2013 9:22 AM  File folder
= Pictures - - .
) | examples 16/10/2013 9:22 AM  File folder
2 videos ]
N J hardware 16/10/2013 9:22 AM  File folder
_ J java 16/10/2013 9:24 AM  File folder
1M Computer . e ‘ :
) ) lib 16/10/2012 9:25 AM  File folder
£, Local Disk (C:) o - - )
= . libraries 17/10/201310:56 ... File folder
. Arduino X
J reference 16/10/2013 9:25 AM  File folder
. ArduPilot-Ardy X
J tools 16/10/2013 9:25 AM  File folder
. ArduPilot-Ardy - . R o R ;
S | (22l arduino 6/07/20139:26 AM  Application 840 KB
. Brother
. (%) cygiconv-2.dll 6/07/2013 9:26 AM  Application extens... 947 KB
) - (| cygwinl.dil 6/07/20139:26 AM  Application extens... 1829 KB
) (%) libushb0.dll 6/07/2013 9:26 AM  Application extens... 43 KB
, GvTemp - ;
| revisions [20139:26 AM  Text Document 37TKB
| netcatmplayer X o . o N
(%) naxSerial.dil 6/07/2013 9:26 AM  Application extens... 76 KB
. Perflogs
. Program Files =
l 14 items
~ —

Double click the Arduino icon

1
=2 arduino

When Arduino opens, go to the file menu

D sketch_octl7a | Arduino S{version)

[File) Edit Sketch Tools ArduPilot Help

New Crrl+M
Open... Ctrl«0
Sketchbook *
Examples b
Close Ctrl+W

Save Crl+5S

Save As... Ctrl+Shift+5
Upload Ctrl+U

Upload Using Programmer  Ctrl+5Shift+1

Page Setup Ctrl+Shift+P
Print Ctrl+p
Quit Ctrl+Q

Select preferences




— ;e P

sketch_oct17a | Arduino ${version} =08 g

-

File Edit Sketch Tools ArduPilot Help

Preferences R—

Sketchbook location:
C:\GITardupilot]

Editor language: iSyshem Default - (requires restart of Arduino)

Editor font size: |12 (requires restart of Arduino)

IShow verbose output during: compilation upload

Verify code after upload

[7] Use external editor

I|:| Check for updates on startup

Update sketch files to new extension on save (.pde -> .ina)

[ Automatically assodate .ino files with Arduino

P More preferences can be edited directly in the file
C:\Wsers'proficnc\AppData\Roaming \Arduino\preferences. tit
{edit only when Arduino is not running)

[ oK ] [ Cancel

Arduine

Set Sketchbook location to your Ardupilot directory in your GIT folder.
Also set verbose for both compile and upload

And DO NOT check for updates on start-up... (Remember, this is a special version just for ArduPilot.)

Click OK and close Arduino



Step 6 Connect your APM to your USB
Re-open Ardupilot and under the file tab, click on sketchbook, then the program you wish to load onto your APM2.x
(for this example we will use Arducopter, though the others use the same methods.

F 4
sketch_octl7a | Arduino ${versif}n} P — — [ilﬂlﬂ
Edit Sketch Tools ArduPilot Help

MNew Ctrl+MN
Open... Ctrl+0
Sketchbook » APMrover2
Examples » ArduCopter i
Close Ctrl+W ArduPlane
Save Ctrl+5 Followhde
|
Save As... Ctrl+Shift+5 libraries 4
Upload Ctrl+U Tools 4
Upload Using Programmer  Ctrl+ Shift+LU
Page Setup Ctrl+ Shift+P
Print Ctrl+P
Preferences Ctrl+ Comma
Quit Ctrl+Q
« r

Ny
select Ardupilot mega 2.x out of the HAL options.

Once this is loaded, click on the Ardupilot tab, and

sketch_octl7a | Arduino S{version}

File Edit 5ketch Tools ArduPilot Help

File Edit Sketch Tools [ArduPilot] Help

HAL Board »

Neone
ArduPilot Mega 1

@ ArduPilot Mega 2.x
A4 =% tab-width: 4; Mode: C++; c-Pasic-oftfset: 47 1ndent-tabs-mo <

ArduCopter

#define THISFIFMWARE "ArduCopter ¥3.l-rcd™

J,n’t
This program is free sofftware: you can redistribute it and/or m
it under the terms of the GNU General Public License as publish
the Free Software Foundation, either wersion 3 of the License,
[at your option) any later wersion.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY: without even the implied warranty of
MERCHANTABILITY or FITNE3: FOR 4 PARTICULAR PURPOSE. See the
GHJ General Public License for more details.

Fou should have receiwved a copy of the GNU General Public Licen
along with this program. IEf not, see <http: /S, gol. orgdlicen

ArduCopter Version 3.0

*
1| 1 |

Then click the “Tools” tab,



and select “Arduino Mega 2560 or Mega ADK” from the “Board” tab.

File Edit Sketch [Tools| ArduPilot Help

Auto Format
Archive Sketch
Fiz Encoding & Reload

Ctrl+T

ArduCopter
Féf -F- tab-w

Senal Monitor

#define THISF, Board N
;’X
Serial Port 4
Thizs progry
it under tl
Programmmer »
the Free 35
{at your o] Burn Bootloader

This program is distributed in the hope that
but WITHOUT ANY WARRANTY: without ewen the in
MERCHANTARILITY cr FITNESS FOR A4 PARTICULAR I
GNU General Public Licenhse for more details.

FTou should have receiwved a copy of the GNU Ge
along with this program. If not, see <http: .
w7
Jf'*
*  Ardulopter Version 3.0

+ [,

4| 1] |

B P

Arduino bleg

r ]

Ctrl+Shifteh | &7 indent-tabs-uo &

"]

Arduino Uno

Arduine Duemilanove wy ATmega328

Arduine Diecimila or Duemilanove w/ ATmegal 63
Arduino Mano w/ ATmega328

Arduine Mano wy/ ATmegal6d

Arduino Mega 2560 or Mega ADK

Arduino Mega (ATrmegal280)

Arduino Leonardo

Arduino Esplora

Arduino Micro

Arduing Mini wy ATmega328

Arduino Mini w/ ATmegal68

Arduino Ethernet

Arduine Fic

Arduino BT w/ ATmega328

Arduino BT w/ ATmegal68

LilyPad Arduino USE

LilyPad Arduino w/ ATrmega328

LilyPad Arduino w/ ATrmegal 68

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328
Arduine Pro or Pro Mini (5V, 16 MHz) w/ ATmegal6g
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal6s
Arduino NG or older w/ ATmegal 68

Arduino MG or older w/ ATmega8

Next select the “Tools” tab again, and set the “Serial Port” to the one your APM is connected to.



€8 ArduCopter | Arduino ${version}

File Edit Sketch [Tools| ArduPilot Help
Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

ArduCopter
A % tab-

Ctrl+Shift+ M 4; indent-tabs-mo j2

Serial Monitor

gdefine THISF Board ,
i .
Serial Port 3 COomM1
Thiz progrd enatro ndsor m
it under tl p COM3  Luplish
rogrammer 3
the Free 3 v | COM4 |[fense,
{at your of Burn Bootloader

Thiz program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without ewen the implied warranty of
MERCHANTAEILITY or FITHESZS FOR 4 PARTICULAR PURPOZE. 3Zee the
GHNU General Public License for more details.

Tou should have received a copy of the GNU General Public Licen
along with thisz program. If not, see <http:/ wng, gou. orgslicen
*/
J,rw
FooarduCopter Version 3.0

PR P, T e

4| 1] | 3

Arduino Me eg 1 GO

In my case it was COM4, but check under device manager / Ports to find out on your system..

= Device Manager =) 1

File Action View I-—{Elp
Ll ANl ? el

43 proficne-PC 5

» &F Acronis Devices

48 Computer

— Disk drives

., Display adapters

5 DVD/CD-ROM drives

= Floppy drive controllers

0% Human Interface Devices

g IDEATA/ATAPI controllers

@ [EEE 1394 Bus host controllers
5 Imaging devices

&¥ Junge Connectivity

= Keyboards

P Mice and other pointing devices
M Monitors

» ¥ Network adapters

> -y Other devices

» Bl Portable Devices

475 Ports (COM & LPT)

i LT Arduino Mega 2560 (COM4)
Y% Communications Port (COML)
i LT USE Serial Port (COM3)

» [ Processors

» % Sound, video and game controllers
» & Storage controllers

» M Sustem devices

m

Step 7 Configure Arducopter.
Click on the APM_Config.h file tab.

Enable or disable the features you wish in this file.

le if you want to compile with auto tune enabled, make sure the line

#define AUTOTUNE DISABLED // disable the auto tune functionality to save 7k of flash
Is changed to

t#tdefine AUTOTUNE ENABLED // disable the auto tune functionality to save 7k of flash



Save this file and select the file Arducopter.
At this point you are ready to compile.

| would choose Verify for the first attempt.

-
2 ArduCopter | Arduing $iversion) [ =) &
File Edit Sketch Took ArduPilet Help —

rduCopler

ne THISFIRMWARE “ArduCopter V3, l-pc4™




Step 8 Upload to your ArduPilot.

Then if all is well

-
ArduCopter | Arduino ${version} E@g

File Edit Sketch Tools ArduPilot Help

£ ah-width: 4; Mode: O+ c-basic-offset: 4; indent-tabs-mo ~
| =

#def THISFIFMWARE "ArduCopter ¥3.l-rcd™

This program is free software: you can redistribute it and/or m
it under the terms of the GNU General Public License as publish
the Free Software Foundation, either wersion 3 of the License,
[at your option) any later wersion.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY:; without ewven the implied warranty of
MERCHANTAEILITY or FITNESS FOR & PARTICULAR PURFOSE. See the
GHU General Public License for more details.

Fou should hawve receiwved a copy of the GNU General Public Licen
along with this program. If not, see <http://wmmm. gnu. orgslicen
*/
J,n’t
*  ArduCopter Version 3.0

4| [ |

This may take a while...

You should end up with...

J— s .
ArduCopter | Arduino ${version} E@Iﬂ

File Edit Sketch Toels ArduPilot Help

ArduCopter

A48 =%= tab-width: 4; Mode: C4++; c-baszic-offzet: 4; indent-tabs-mo -

#define THISFIRMWARE "ArduCopter W3.l-rcd”

,."l*
This program is free software: you can redistribute it and/or m
it under the terms of the GNU General Public License as publish
the Free Software Foundation, either wersion 3 of the License,
[at your option) any later wersion.

This program iz distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY: without ewen the implied warranty of
MERCHANTABILITY or FITHNE33 FOR &4 PARTICULAE PURPOSE. See the
GNTT Feneral PFublic License for more details.

FTou should hawve received a copy of the GNU General Public Licen
along with this program. If not, see <http:/J i, god. orgflicen
*
_."’*
*  ArduCopter Version 3.0

[ L N,

-
1 |

Configure Your ArduPilot using planner, as normal.



WARNING

The code you have just compiled is now UN-TESTED in your configuration. Please use only for testing. If you are not
confident, please just use mission planner to upload pre-compiled code.

Updating your code

Please ensure that the version of code on your PC is the latest version, use git to update your code to the latest code.



