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1. Intro

© GitHub

Travis Cl
VAT

@ ROS (Robot Operating System)

o=
Package For,
Architect 0 "6%0
%

‘g

= 3 ) i

@ E%ﬂ 7 H =4 A -
Developer's 842‘ g:%

= = ®

® ASH0[Eo &8 E
)

. Ga ZebO 0”3“‘ & mIDE.e\c,

@® URDF ‘

Software
Developer ROS-I Admin

0 git 0 git Hooray!

CREDIT: SWRI

edds 3

Electronic for Design & Software by@



I l!i I mouser.com

2. GazeboTh?
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3.ROS A|=2{|0| M

@ A|Et|0[Me| EF
- HIL(HW in the Loop)
- SIL (SW in the Loop)

@ 2| 2RO AFEEl= oL 0 EE= AREet
HIL / HILS 2t

@ i RER BHAE J7+sSHSIL / Simulator

GAZEBO

Robot simulation made easy.

@® Gazebo
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4. ROS 2} Gazebo

@® ROS Dist.2 Gazebo release

ROS Kinetic;

ROS Melodic:
ROS Noetic:
ROS2 Dashing:
ROS2 Eloguent:
ROS2 Foxy:

e4ds@

Gazebo 7.x

Gazebo 9.x
Gazebo 11.x
Gazebo 9.x
Gazebo 9.x
Gazebo 11.x
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Open source ROS J

:::ROS
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GAZEBO

Robot simulation made easy.
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4.1 SILT/d

& cAzeBO + 1 ROS

gazebo_ros_api_plugin
Meta Package: gazebo_ros_pkgs Gazebo Subscribed Topics
~iset_link_state
— ~/set_model_state
‘ll. |'=' -" |A k=1 __I.L)k-l azebo_msgs e
3 7|-Z| J'I'H;lxlE SILJ" A EE' O I_:| = o mgmasvammm?nsm Gazebo Published Parameters
Interacting with Gazebo from ROS. fuse_sim_time
urdfdom Gazebo Published Topics
. R _ Idock
@ Robot Descri p‘[‘_|on J.LH 7 | Zl gazebo_ros gazebo_plugins e
Formally simulator_gazebo/gazebo Robot-independent Gazebo plugins. 5
Gazebo Services
This package wraps gzserver and 5"::Vms ~ispawn_urdf_model
gzclient by using wo Gazebo plugins g:m-ms-”'gm ~/spawn_sdf_model
— 1hat provide the necessary ROS el ~Idelete_model
. RO bot Ga Zebo uH;lZl intertace for messages, services and i 1o e
dynamic reconfigure gazebo_ros_t3d State and properties getters
gazebo_ros_camera_utils
ROS node name: gazx_g_g::ﬁ e:rn:aa
gazebo g:x:m:ma_ ?:m and properties setters
— Plugins: gazebo_ros_bumper
b ].LH | | gazebo_ros_api_plugin Sz 01108 -bIoCK Haser Simulation control
@ Robot Tools I{7|A gt o g P o e Simtatonco
rosrun gazebo_ros gazebo gazebo_ros_dikirve ~freset_world
rosrun gazebo_ros gzserver gazebo_ros_force
rosfun gazebo_ros gzdient gazebo_ros_tempiate Force control
rosrun gazebo_ros spawn_model ~
rosmun gazobo:ros :d = m“’ Reconfigure ‘:%m&:m
rosrun gazebo_ros debug e —"I‘;'.;‘:ﬂ“" ~iclear Joint_forces
eanz';:wmiw siciaribody wenehes
Provides ROS package paths to Gazebo
[ ROS packages I Gazebo Plugin | Depreciated from simulator_gazebo
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5. URDFQ| ZHAd

@® URDF “Unified Robot Description Format”
EXRAN ot YEZS 7|=0l &2 1EA

@ =X REZEE V=

@ O| AEHE AIESI=CIE O[7|A], LEO|A =H&

@ URDFE Ololiot7| £loliA= TFO|| CHgt OfoffE otH E5LICt
- ROSWiki - EEZ|H
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5.1 7HH| &2 2]

1. 1§7|2| Ch2EE 517

sudo sh -c 'echo "deb http://packages.osrfoundation.org/gazebo/ubuntu-stable ‘Isb_relea
se -cs main" ) /etc/apt/sources.list.d/gazebo-stable.list’

2. 51 7|
wget http://packages.osrfoundation.org/gazebo.key -O - | sudo apt-key add -
3. 7HA|E QIA S T AAH U

sudo apt-get remove .*gazebo.* & & sudo apt-get update & & sudo apt-get install gazebo
11

** 0|0j| gazeboZ} 22|=|0 UCHH gazebo117 2| x[A] EELILE.
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5.2 catkin build 3t 4|

$ gedit ~/.bashrc

# Op A|Y Of2fof| =t 22 W& Y
alias eb="gedit ~/.bashrc’
alias sb="source ~/.bashrc'
alias cw="'cd ~/catkin_ws'
alias cs='cd ~/catkin_ws/src’
alias cm="'cd ~/catkin_ws & & catkin_make'

alias cma="catkin_make -DCATKIN_WHITELIST_PACKAGES=""

alias cop="catkin_make —-only-pkg-with-deps’
alias sds="source devel/setup.bash’

source /opt/ros/noetic/setup.bash

source ~/catkin_ws/devel/setup.bash

export ROS_MASTER_URI=http://localhost:11311
export ROS_HOSTNAME-=localhost

#export ROS_MASTER_URI=http://192.168.1.100:11311
#export ROS_HOSTNAME=192.168.1.100

** SQVE ** |

e4ds

Electronic for Design &Soﬂ-aeby@

1V ' mouser.com

10



1V I mouser.com

5.3 source @&
$ source ~/.bashrc

bashrc T} =4 20|= LAl 2215 olHU DI S& = CiA| 2= oljof A&
g

source ~/.bashrc EE= . ~/.bashrc
£ 4dslH EO|2= EMI SA| L0t AE0| F.
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54 ME CI22LE Y Gazebo &

$ git clone https://github.com/Road-Balance/gcamp_ros_basic.qit

_make
$ cma

_source
$ sds

$ roslaunch gcamp_gazebo gazebo_world.launch
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