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M 1.3 Building PX4 Software J¥¥g:

& & 5 zhuming@zhuming-G470: ~
humlng@zhumlng G478:~-5 1s

z ros. key
examples.desktop a3 =5 setup-workspace.bash
gazebo6_install.sh 5
ents 1ldb-mi-log.txt
zhuming@zhuming-G470:~5 cd Desktop/
zhuming@zhuming-G470:~/Desktops 1s
1.png setup-workspace.bash
nstall-ros.bash sitl.B%E . doc
screenshot fror -11-24 22: 1S 3 Untitled Document
Untitled Document~
Untitled Decument 2
Untitled Document 2~
WS ANIETERGRIEAT . pdf

huming@zhuming-G476 DesktopS cd -
humlng@zhum1ng G470
examples.desktop
gazebo6_install.sh
lldb mi-Llog.txt

uming@zhuming-C470:~-% I

KR BRI R, T OREST sre U B BAT AR 2 24 i

mkdir -p ~/src
~=/5TE
git https://github.com/PX4/Firmware.git

EORUITR

Documents 1ldb-mi-log. txt

zhuming@zhuming-G470:~S cd Desktop/

zhum1na@zhum1na G470:~/Desktops 1s
setup-workspace.bash

1nqta11 ros.bash sitl 245 . doc

- Untitled Document

uUntitled Document-
Untitled Document 2
Untitled Document 2~

HEEAIRIFR AR . pdf

Desktop$ cd -
3:~5 Ls
»  examples.desktop F t = tup-workspace.
gazebo6_install.sh lates
1lldb-mi-leg.txt

Vloa Mus
zhuming@zhuming-G470: - mkdir -p ~fsrc
zhuming@zhuming-G470 cd =/src
zhuming@zhuming-G470: srcS git clone https://github.com/PX4/Firmware.gi
Cloping into 'Firmware'...
remote: Counting objects: 178188, done.
remote: Compressing objects: 108% (31/31), done.

ceiving objects: 13% (23233/178180), 13.28 MiB 388.00 KiB/s




HR ok, BRI R E 4

jm}

Firmware
make px4tmu-vZ_deTault

SERE R n] RE L — EAS AR N RS B AN ), JFAT ssh AR AR IR R
Ny AR B AT N R IR

Submodule 'src/modulesjfuavcan/libuavcan' (git://github.com/UAVCAN/1libuavcan.git
registered for path 'src/modules/uavcan/libuavcan'

Submodule 'unittests/googletest' (https://github.com/google/googletest.git) reg
stered for path 'unittests/googletest’
Cloning into 'NuttX'...

B se e i B

= 7 zhuming@zhuming-GAT0: ~/src/Firmware

[ 28%]

[ 98%] Built target uavcan_stm32 driver

B TR LLAE gt BB AT RS



Qt Creator on Linux

NOTE: Linux users can just load the CMakeLists.txt in the rool firmware folder via File ->'Open File or Project ->
Select the CMakeLists.txt file.

After loading, the 'play” button can be configured fo run the project by selecting "custom executable’ in the
run target configuration and entering 'make’ as executable and 'upload' as argument.

Qt Creator on Windows
i PR

CMakeLists.kxt [masker] - px4 - Qt Creator
Edic Build Debug Analyze Topls Window Help
k B CMakeLists.bxt
changes to cmake files are shown in the project

3 =

Line: 42, Col: 32

tree after

buillding. - . Build now | | Do Not Show Again | X
OUT builtin commands.c
» B Ei 4 MODULE LIST
= ‘--,,'d H:'nware hulg §{module libraries}
is cmaxe ${confiq extra huiltin emds}
» [ common ) ’
» i@ configs
v i@ nuttx t‘#.e.ldd executatile

firmware nuttx
in_commands.c)

L1 builtin’ commands.
|5} px4a_impl_nuttx.cm|
il ternplates

& Eoolchains set{nuttx_export_dir ${C0ARE BINGRY DIR}/${BOARD}/NuttX/nuttx-export)
’ | sec set{link libs
A » |l drivers romfs apps nuttx m gee df driver framework
v i@ examples

=

Analyze 1T (NDT ${BOARD} STREQUAL-“sim*)

isT(APPEND link libs nasys)

nuttx

(2} [ CMakeListsitxt - set (main_Llink flags
2 = P "-T8{nuttx_export dir}/build/td.script”
Hel [ gdbinit.in - T, O . -
T b @ lib W, -Map=S{UMAKE BINARY UIR}/S{BOARD}/main.map
—_— muﬁulesi‘ __ e nxd ininlNT main link flans 1 IST &dmain Tink flansk 6L0E = *y S

Open Documents

Issues
[ builtin_commands.c.in

va ¥ ¥ AWV

In function 'Fat_rmdir’: fs fRE32.c

ChiagLiLs A, A\ #warning "Need to defer deleting cluster chain if the directory isop fs_fat32.c 2206,
In Function 'nxffs_badblocks': nxffs_reformat.c
A\ variable'modified’ set but not used [-Wunused-but-set-variable] nxffs_reformat.c 155
| In function 'nxffs_pack’: nxffs_pack.c
A\ 'ret’ may be used uninitialized in this function [-Wmaybe-uninitialize nxffs_pack.c 1278

__In Function 'nxffs_statfs"

nxffs_stat.c

() @ gazebo i
e IR R IR NS

A\ #warning "Need f_bfree, f bavail, f_files, F_ffree calculation” [-Wep: nxffs_stat.c
A inbserver unavailahles usinn -i1. Add "+ ta narent make rule.

@ | dev.px4.io/simulation-gazebo.html|
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X4 Development Guide

PROJECTS GITHUB

2.5. Mixing and Actuators

Ground Control

3.1. Introduction

Simulation

4.1, Prerequisites

4.2. Basic Simulation
4.3. Gazebo Simulation
Autopilol Hardware
5.1. Snapdragon Flight
5.2, Pixhawk

5.3. Pixfalcon

5.4. Pixracer

Gazebo Simulation

Gazebo is a 3D simulation environmenit for autonomous robots. It can be used with ROS a

complete
rebotics simulation suite or standalone, and this guide covers the simpler to set up standalone operation.

Gazebo

Plugin MAVLink

SITL

Installation

The installation requires 1o install Gazebo and cur simulation plugin.

TIP: Mae OS users should install gazebo7 (not 6). Linux users: If you installed a ROS version =arlier than Jade,

ba sure fa uninstall the bundled Gazahn (siido ant-aat remove ms-indinn-nazebol varsion as it s tno old



Installation

The installation requires to install Gazebo and our simulation plugin.

TIP: Mac OS users should install gazebo7 (not 6). Linux users: if you |nstalled 2 ROS version earlier than Jade,
be sure to uninstall the bundled Gazebo (sudo apt-get remove ros-indigo-gazeba) verslon as it is toa old.

Follow the instruction in the sitl_gazebo documentatior:to install. Binaries are available for all major

operating systems and can be installed via apt-get or orew.
s e R B A R ) TR £ 2 9 5T RN BB Gazebo for PX4 SITL, W LUEH, sidhi 1 K HE
$2, BN gazebo M 2245 S :

Install Gazebo 6 Simulator

Follow instructions on theé_r_a ici o install Gazebo version 6.

Installation

Instructionsto install Gazebo on all the plaforms supporied: major linux distributions and Mac (windows is still under
development).

Ubunrtu &

Installation instructions for Ubuntu using packages (amd&4, i386 or armhf)

Versions: 4.0 | 5.0 | 6.0

s AN IRES, BATAEAEL 2238, HAT— 20— D2,



Step-by-step Install
1. Setup your computér to accept software from packages.osrfoundation.org.
Note:there is a list of avajlable mirrors for this repository which could Improve the download speed.

sudo sh -c¢ 'echo "deb http://packages.osrfoundation.org/gazebo/ubuntu-stable “1sb release
-¢s° main" > fetc/apt/sources.list.d/gazebo-stable.list’

2. Setup keys
wget hitp://packages.osyfoundation.org/gazebo.key -0 - | sudo apt-key add -
3. Install Gazebo.
sudo apt-get update
sudo apt-get install gazebob
# For developers that work on top of Gazebo, one extra package
Sudo apt-get install Iibhazehos-dev
4, Chieck your installation
Note The first time gazeno is executed requires the download of some models and it could take sometime, please be
patient.

gazeho

AT RIAGA0 N Frs S

BNk, B P4 B 2 b -



Protobuf

Install the protobuf library, which is used as interface to Gazebo.

Ubuntu Linux

sudo apt-get install Jlibprotobuf-dev libprotoc-dev protobut-compiler

SRIGIR AN NI N2, B A E WIS EA - — e B0 RS AT firmware
AR TR F sre, ﬁ%“ﬁ’]ﬁ“ﬁé\ WA B & 2, Ao . HUT cd ~/sre
LU N A OIRmAT a2, SRJEIAT git RNV 4, Wik

Build Gazebo Plugins (all operating systems)

Clone the gazebo plugins repository o your computer. IMPORTANT: If you do not clone to ~/src/sitl_gazebo. all remaining
paths in these instructions will need to be adjusted.

mkdir -p ~/sre
cd src
git clone hittps://github.com/PX4/sitl gazebo.git

Create a build folder in the lop level of your repository:

mkdim Build

IR, LM Build SCEFRAE sitl_gazebo SCAFRNES, MW TFHMEAFHATUIEHX &,
35?#9%%@%&é§tﬂi%iiﬂﬂ;ﬁdéérﬁﬁ%&kﬁo

Next add the location of this build directory to your gazebo plugin path, s.q. add the following line to your .bashre (Linux) or
bash_profile (Mac) file:

veia]l and Sim

e!pnrl GALEBQ PLUGIN_PATH= S{GRLEBG PLUGIN_PATH}:SHOMESsrc/sitl _gazebo/Build

ulr
i i sl p S : p airframes
expnrl GAZEBO MODEL PATH= S{EALEBQ MODEL_PATH} : SHOME/sre/sitl gazeb&fmodels

AllE DRLANE moTer InDk 1 15 15 'gUlle EXperimentat and LURst L

export GAZEBD MODEL DATABASE | URI—"“

You also need to add the the root location of this repository, e.g. add the following line to your .bashre (Linux) or .bash_profile
(Mac) file:

expart SITL GAZEBRO PATH-SHOME/src/sit]l gazebo

M LA R, P bashre KA QIEI TR R HRE AT



zhuming@zhuming-G470: ~

shopt posix;

i fusr/share/bash-completion/bash_completion 1; ther
jusr/share /bash-cempletion/bash_completion

[ -T Jetc/bash _completion j; then
Jetc/bash _completion

ce fopt/ros/indigo/setup.bash
fhomefzhuming/catkin ws/devel/setup.bash

[/src/sitl_gazebo/Build

J/srcfsitl _gazebo/models

/stc/sitl_gazebo

Autogenerate the sdf file with the command

make sdf

Now build the gazebo plugins by typing:

make

Gazebo will now launch when typing 'gazebo’ on the shell:

gazehn

e FprnE N make B A] U ER—F S



zhuming@zhuming-G470: ~/src/sitl_gazebo/Bulld

‘wvoid gazebo::physics::Joint::SetAngle(unsigned int, gazebo::math::Angle)’ is de
precated (declared at fusr/include/gazebo-6.5/gazebo/physics/Joint.hh:396) [-Wde
precated-declarations]

right _elevon.joint -=SetAngle(®, -inputs.control[e]);

[homefzhuming/src/sitl_gazebo/src/gazebo_mavlink_interface.cpp:429:53: warning:
‘vold gazebo::physics::Joint::Seténgle(unsigned int, gazebo::math::Angle)’ is de
precated (declared at [usr/include/gazebo-6.5/gazebo/physics/Joint.hh:396) [-Wde
precated-declarations]

elevator_joint_ -=SetAngle(®, inputs.control[1l]):;

[ 93%] Built target rotors. gazebo mavlink interface
= g ae¢ !_'.-ifu-:_f-'_w‘:;;';é:-_'-'_.. of ta get rotors_g

[ 96%] B

[ 96%] Built target rotors gazebo motor_model
5C dependencies of target rotors_gazebo_multirotor

[100%]

[166%] Built target rotors gazebo multirotor_base plugin
zhuming@zhuming-G470:~/srcfsitl_gazebo/Builds I

I gazebo JiF, BVAIFHAI R FoR:

= Gazebo

Wl met s (W OF @08 [=%Z [(RE[RO[E.

WPr ope rty

£ SISt

(=) 7F gazebo F W P
1F JUIH http://dev.px4.io/simulation-gazebo.html 1k % Running the Simulation, 1
LU AR



Run the PX4 SITL with the Iris configuration in the Firmware directory:

0

cd =/src/Firmware
make posix sitl default gazebo

HELEL IR

9c62b7b78eb94’

submodule path 'Tools/sitl gazebo': checked out '©3a749a3b3238cB14329e9e8das7
2edesf4fo’

Submodule path 'mavlink/include/mavlink/v1.0': checked out 'B6aZbl47edcec50o86ef
|cdd03@d69&902929&66f'

Isubmodule path 'src/lib/DriverFramework': checked out '2ae8d8118db6e9586
5b8bB5dTedeiad3’

Submodule path 'src/lib/dspal': checked out '954188Tb83absb2da5%eb%a8c8556ab49b6
c42f6’

submodule path 'srcflib/matrix': checked out '9cdbac3dd9az55alazef299dadi3c38age
48bBCT

submodule path 'src/modulesfuavcan/libuavcan': checked out 'ed1d71e6395
B39c313c53237ab3a27d’

Submodule path 'src/modules/uavcan/libuavecan/dsdl': checked out '9804a3e69728
B6be252cefBddB20744084b14"

Submodule path 'src/modulesfuavcan/libuavcan/libuavcan/dsdl_compiler/pyuavcan':
checked out 'c584773644d26cct95a28c15173a0402F271c3b8"

Submodule path 'sre/modules/fuavcanflibuavean/libuavcan/dsdl_compiler/pyuavecan/ds
dl': checked out 'fdi2483ddd4e58242doid74ai63eTacaaledf466'

AT 56 L KL

Gazebo

world Insert Layers - ..P 0 Ej ‘. . . | . . ,/:’ | W | | l=' n | i,
aul
Stene
Spherical Coordinates
Physics
b Models
¥ Lights

|
|
|
Property III\:‘alue




ARIZRBLLL MR, ARt sT, WismTRa =

INFO ToneAlarm::start_note 6384

INF@ ToneAlarm::start note 7166

WARN 1init ref: lat=47.3666992, lon=8.5500088, alt
telem= home: 47.3666999, B.5500800, 0.06

INFO TONE SET_ALARM 15

INF@ ToneAlarm::start tune

INFO TONE SET_ALARM B

[Wrn] [ModelDatabase.cc:211] Unable to connect to model database using [//databa
se.config]. Only locally installed models will be available.

TONE_SET_ALARM 4

ToneAlarm::start_tune

ToneAlarm: :start_note 11375

ToneAlarm: :start_note 11375

TONE _SET_ALARM ©

mavliink sim timeout for 10

mavliink sim timeout for 10

mavliink sim timeout for 10

mavliink sim timeout for 18

maviink sim timeout for 160

SSH [w] R #% v

#3#: ubuntu T github connect f&ix#
http://www.douban.com/note/303388058/

Generating SSH keys

https://help.github.com/articles/generating-ssh-keys/

AR TN R R A T EE239920039, —RCFT 35 FFUR k22



