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ROS &F?

ROS is an open-source, meta-operating sy

stem for your robot. It provides the services y
ou would expect from an operating system, in
cluding hardware abstraction, low-level device
control, implementation of commonly-used fu
nctionality, message-passing between process
es, and package management. It also provides
tools and libraries for obtaining, building, writ
ing, and running code across multiple comput
ers.

http://www.ros.org/wiki/

http://www.ros.org/news/
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= 2 H|H| (Operating System)

- Hg ARE
 Windows(Windows XP. 7, 8 ..)

e Linux(Ubuntu, Redhat, Fedora, Mint, Gentoo ..)
« MAC(OS X .) &

 ADIEE

« Android, i10S, Windows Phone, Symbian, RIMO, Tizen&

= ROS = Robot Operating System

= ROS= M| EF2H H|H|(Meta-Operating System)O|LC}.



H| E}- 2 H M| Xl (Meta-Operating System)
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ubuntu 0S X El Capitan
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Client
Layer

Robotics
Application

Robotics
Application
Framework

Communication
Layer

Hardware
Interface
Layer

Software

Development Tools

Simulation

)

[gazebo ros pkgs] [ stage ros ]

( ) ( ) ( ) ( ) ( )
roscpp rospy roslisp rosjava roslibjs
Movelt! navigatioin executive smach descartes rospeex
teleop pkgs rocon mapviz people ar track
( dynamIC A ( ) ) ) ( 1\ ( ) ) ( 1\ 4 ) 1\
: robot localization robot pose ekf Industrial core robot web tools ros realtime mavros
___reconfigure ) J J L J L J )
f 1 [ robotstate | [ ) [ ) [ I ) [ )
| tf J | publisher | robot model ]| ros control ]| calibration ] \octomap mappmg)
vision opencv image pipeline laser pipeline perception pcl laser filters ecto
( )\ ( ) ( ) ) ) ( ) A )\ ( ) ) ( ) A
common msgs rosbag actionlib pluginlib rostopic rosservice
( ) ( ) ( ) ( ) ( ) ( )\
rosnode roslaunch rosparam rosmaster rosout ros console
camera drivers GPS/IMU drivers joystick drivers raré%?vfé?ger 3d sensor drivers diagnostics
( - | ( force/torque | ( powersupply | [ . ) [ . ) [ )
| audio common || sensor drivers | | . IR rosserial IR ethercat drivers IR ros canopen ]
RViz ] [ rqt ] [ wstool ] [ rospack ] [ catkin ] [ rosdep ]

http://wiki.ros.org/APls

14



ROS2| ME|A|

RS W

210 Stanley Innovation
V3 Segway

420 Omni Stanley
Innovation V3 Segway

25

ABB Robotics (ROS-
Industrial)

Aldebaran Nao

n 2"
w

Barrett Hand

Merlin miabotPro

Motoman, Yaskawa
(ROS-Industrial)

220 Stanley Innovation
V3 Segway

B>

440LE Stanley
Innovation V3 Segway

Adept MobileRobots
Pioneer family (P3DX,
P3AT, ..)

W%

Allegro Hand SimLab

ﬂ

BipedRobin

7

Lizi

Milvus Robotics ATR

Nav2

223 Innok Heros

&

440SE Stanley
Innovation V3 Segway

Bitcraze Crazyflie

Maggie

(0

Milvus Robotics MRP2

Neobotix mp-500

224 Innok Heros

444 Innok Heros

Blue Robotics
e

Mecanumbot

i

Milvus Robotics Robin

Neobotix mpo-500

.y

Erle-Rover

14

!

Fetch robotics: Fetch

Kinova JACO

PAL Robotics REEM-C

)
~L

Robonaut 2

Robotnik RB-1

evarobot

=
-

Fetch robotics: Freight

*

GoTherel Robot

Intel Edison

-
Kinova MICO Kobuki Komodo EreCon

PAL Robotics TIAGo

“‘RobaSavvy

-

RoboSavvy Self-
balance platform

=

Robotnik RBCAR

FANUC

Eanuc Robotics (ROS-
Industrial)

Fraunhofer IPA Care-
O-bot 3

i-Cart mini

RazBot

Robotnik AGVS

Robotnik SUMMIT XL

B

Clearpath Robotics

Festo Didactic Clearpath Robotics

Robotino Grizzly Husky
'S Dcreanearn
1 ‘
‘»H3
o
Fraunhofer IPA Care- Clearpath Robotics Cogniteam Hamster
O-bot 4 Ridgeback

Dataspeed Mobility
Base

Enova Robotics

Kawada
MiniLab

Erle-Copter Ubuntu
Core special edj

REEM ROS-Industrial Ros2Bot
B -
=

Robotnik GUARDIAN TUlip TurtleBot

“1Robotik

BN
i |
=

M

WheeledRobin Willow Garage PR2

Robotnik SUMMIT-X

Derearear

&

Clearpath Robotics
Jackal

v

CoroWare Corobot

Denso VS060

Erle-Brain

Erle-HexaCopter

Shadow Hand

e
X
21
O )
Universal Robots
(ROS-Industrial)

UNIVERSAL

ROBOTS

Xaxxon Oculus Prime

Bavwrin

Clearpath Robotics
Kingfisher

Cyton-Gamma

DOr frobot*
)

Dr. Robot Jaguar

Erle-Brain 2

Erle-Plane

Softbank Pepper

Videre Erratic

L

iRobot Roomba
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@reLuanparn

fetch beer, elevator -

gazebo, player/stage, STDR Simulator -
navigation, action, grasping -

tf, PCL, OpenCV, OpenRave ---
camera_drivers, urg_node -

rviz, rqt_graph, rosbag, rostopic -
rosmaster, rosmsg, rosservice -

rosrun, roslaunch --

catkin_make, rosbuild --

roscd, rosls -

rosinstall -+

C++, Python, Lisp, Java, Ruby, MATLABS

TurtleBots

g Burger
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— O 5,0000( &2 T2 X|

f. ...... ;
_ Q 2,818J12 34! W3IXl XS (Indigo /March, 2017) q.:.% ,,,,,
Q 13,441,711 .deb W3 Xl C+2=2 < (July 2017) ""c.g;:%
WL X — 0 18,839 WikiHI 0l Xl (July 2017) Vb.,
— Q oHE2i3014 fetch beer, elevator --- i
Q AIZdIO0IE gazebo, player/stage, STDR Simulator --
Q As2sE navigation, action, grasping -
Q z2tol=eel tf, PCL, OpenCV, OpenRave -
Q ClHiolAa&etolH camera_drivers, urg_node ---
- Q e & rviz, rqt_graph, rosbag, rostopic --
Q HAIXISA rosmaster, rosmsg, rosservice -
Q &l & rosrun, roslaunch --
Q IMY & catkin_make, rosbuild --
Q OHAIAE roscd, rosls -
ROBOT, SENSOR Q 4xl £ rosinstall -+
— 0O Z22HY A C++, Python, Lisp, Java, Ruby, MATLABS
2R, dA 2 M 0
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= 2l HIAX|E XSt HRA| THALE Tts
- NETE HAIXIE 7|Etez2 25X 0 A Jts, EA2[E Eo| 8ol

HAIX] AFE2 2 Qlor Chfot T2 AN AFE 7hs

« LE 79| Ol u2t0| HA[X|ZF ALESH| I{Z0 4 =E= ME CHE AN E &d 7t
- SCIO|YE ZFO|EHE|: roscpp, rospy, roslisp, rosjava, roslua, roscs, roseus, PhaROS, rosR
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= Z X0 Ot 2& MA|X] Z9
= ZiHE} IMU, 20|X S2 MIA /y EMHERZ|, B2 8 X
HZE HAIXE oot 2R3t @Y Y2 R, 28
- 2& 7|8l 2to| =22
= 2R MM SO MA XHEE E23t Al7|= TF AlS
= 28 J|l= 20
» 2RO Z2|H EHZ dY0t= XML A 7=
= TR ALHE
= 2RO MEfE o0 mtetet = U= R AAE XS
- /RN
= AN E2IO[H, MAd/eIA 2ol 2tolE 2| NS

. LjHH 0] &
= EROM BO| AMBE=E 222 ZX@(X|/AM) =78, K=l XH7| fIX] =8 M-S
= K& 2pdo| 2ast SLAM, 2 E X = Lol =& X[E HO0F7H= Navigation 20| 22| & A5

= OjL|Z2{ 0[N
= 22 A0 AFREE IK FK & 22 S8EH9| Pick and Place & X|&5t= CHYF$ Manipulation 2t0|E2{2| M-S
= GUI HEHQ| OfL[Z O] M Tools M-S (Movelt!)
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« 22 Jj%0| LR CfY
« 2R o] B8N A

= Command-Line Tools
. GUI 90| ROSOIA FIB &= BHOIRE 22 N2 X Aol BE ROS 7|5 23

o Caremy, o

= RViz
- ZEs 3D A|Z3HE KIS
- 2|O|X, ZtO2f 52| MA H|O[HE AlZf=}
- EX oL A=lE sEE 7

= RQT
- e IHLO[A &S flot Qt 7|8 =&Y /A S
- LEQF 1= AO[2] A HE HA|(rqt_graph)
- QIRO, MY, = A|ZHO] X[ O et #olste <AE S 2 (rqt_plot)
- HO|HE HA[X] HEfZ 7[F3tLL Xf L (rqt_bag)

= Gazebo
- =2 AIXZ X, 28 A, 2E 28 52 X[ &, 3Kt A|=2{0]|H

= B,
+ ROS2tO| &2 =2ty

http://www.ros.org/core-components/



va

K

ROS H



ROS Z2|= &7 |Z1 HE AEY!

+ HydroRE 130 1 4 HH HE|= 7|2 2!

= 2020.05.23 - Noetic Ninjemys (LTS)
» 2018.05.23 - Melodic Morenia (LTS)
= 2017.05.23 - Lunar Loggerhead

= 2016.05.23 - Kinetic Kame (LTS) =X
» 2015.05.23 - Jade Turtle

= 2014.07.22 - Indigo Igloo (LTS)

» 2013.09.04 - Hydro Medusa

» 2012.12.31 - Groovy Galapagos

» 2012.04.23 - Fuerte Turtle

= 2011.08.30 - Electric Emys

» 2011.03.02 - Diamondback

= 2010.08.02 - C Turtle

» 2010.03.02 - Box Turtle

= 2010.01.22 - ROS 1.0

= Noetic Ninjemys (EOL=May 2025)

= Melodic Morenia (EOL=May 2023)
» Lunar Loggerhead (EOL=May, 2019)
» Kinetic Kame (EOL=April, 2021)

» Jade Turtle (EOL=May, 2017)

» Indigo Igloo (EOL=April, 2019)

EH 7 A EH)

DEEES
- 5EZE 7|1 X|REE EA LTSHAS| 25 ME!
-2EOrCE O 48 LTS HA 2e|=x, E2|= 3708 0|F

2) ROS
- 2uiOtCt Of i 5 LTS M elx, Zalx 34d o)
3) Gazebo

- "gazebosim.org” 0|A] ROS 22td HE HAE T AE

GAZEBO

—— 2019 uoR FH

= Ubuntu 16.04.x Xenial Xerus LTS
= ROS Kinetic Kame
= Gazebo 7.x
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