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HRpt/IJ _;( JI|EH I%\ AIST S-ONE:SCHAFT KEK: High Energy Accelerator Research Organization
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ROS(Robot Operating System)

Open Source
Robotics Foundation

Willow http://wiki.ros.org/ (’
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Willow Garage

* Willow Garage
— 2007 R D ARY IR Fo— (.
Menlo Park)

— Scott Hassanh &
« googleDFHATUO DEED— A

— Brian Gerkeym™YV 7k T 7 &5 DPL
- Player®{EED— A

- EVRAETIL
« YIb:ROS(#&{E) +/\—F:PR2 #HR5E

« TOMIETHA, EEN{SAHLDTRL
THRZLEITOBEIITENEDILE

* FIPR2ZZ10EEETRZLEICRMTE
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ROS (Robot Operating System)

BEY: ARy AR ZEZERMIZT S
OSTId7zLy
— Robot Operating System, Robot Open Source
« UNIXEZ
— UNIXBIZEa 18 MY — )L . SA TS B K BN ERRY
AT L—2a IR aiRE 9 5,
- EDa—)LIE, FHE. BRI AN, §5&-OSIHIKTE. &
—I)—A
o« JSYNIA—LT—FTIF¥%
— MBI (HBIDLASO—RAER)
— Ayt—IR—X
— pub/subE®T /)L, RPCETIL
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AIST

ROS(2)

o TATI)-Y—ILEEMNTFEE

— 22l —%:GazeboR—X

— FE4S —Y a3y Players

— FERELEH - v)TL—2 3y

— IS5 : TREX

— YZEalL—Y3>:0penRAVE

- I:““)El/ OpenCV =

— &= :ManyEars === 2

« NEDA—TI)—RSA4TS)ERYAHTA

o) ELTEE

. Bifi, CNETERAET—FTIF v DR
éEF)l/"?IT ROS2’%!1)1)—X,
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Player/Stage and Gazebo

http://playerstage.sourceforge.net/ Player

43



Player/Stage and Gazebo

« USC Robotics Lab
* Player
— ARyrARYET—TH—/\
- 2D —OBBTEUY-T7OFAT
—RNT IR TEH=HDA3—T
— AT IE M
- PIa_gger(i‘Zr(@Elf‘l':“JF/\—F\"717’é
HR—k

* ex. ActivMedia Pioneer 2 family

‘Player” (X E)0RyMFIEIDI=HD—ED @
A2 3—D1—RERMETEHT IV T+— L4
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Player/Stage and Gazebo

Stage
— 2RFTTDEYRTYIR—ADIREIZH
WT. BEORYS, 28 . FT00x

DhEE2al—h9 5.

=

— TIVFI— N RTLDY
=OIZEEETINTULNS.

“Stage” [F2RxDFBEIOR YL
VAL —La IRBEIRIET 5.
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Player/Stage and Gazebo

Gazebo

- BARED<)ILFAORYE
DI aL—alIREFIR
{1t

— 3XRTIREOAORYE, £
H AT INENDIZa
L—la iRiEZz g9 5.

— IHEIZDARPAD X 18Z
[T TOSRFTZHLNTHF
% Hk ot A

TOSRF: OpenSource Robotics Foundation

BRILBEARYL oL —LaVRIEZIRE.
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Player/Stage and Gazebo

Robot server

INRTSUZVYT
187 2% ] et

S EEEW, RopelA
RILFIT—Tx MIH
-efc... >

e © Robot B

A—YHEFKT HPlayer7 547 k.

C, C++, Tcl, LISP, Java, Python
ZHR—Fh.
LA L.OOPTIL%LY.

7|'3JI~ t/"ﬂ *T'd'%
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OROCOS

http://www.orocos.org/
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OROCOS

EUZOS 4 CRIH(2001-2003)

— K.U.Leuven(N)L¥—)

— LAAS Toulouse(772X)—-0RCAN
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MIDDLEWARE

OROCOS

Lock-Free, thread- Methods Commands Events
safe, real-time
data exchange:

buffered and )
—_— unbuffered _— when and why

o AVR—RUMETIL o S
|:> C/C++ Dynamic ‘:>

Execution Flow:
control what

is executed

functions: functions:

—\ lo)
, ; D - | \N— I\ Callbacks -State Chars
-Algorithms - Program
\_D O_ — scripts _O |:>

$0-m ¥~00
£0—-7 oo

Configuration

BRODY—ERS(F—TD
-Portable -Stable API
_Extendable Interface “Mature Gode
I — z -Open architecture t’ |__I_| ’_|_| -Hard real-time

Real-time scripting, E'i.r"pt'"g Properties __Inspection |0 caotive interface
: A ) 7 4 #“ | :/ 3 A S *%!ﬁ ﬁb state charts 7 ‘ Run-time configurable ‘ \\ console access
& Public Implementation
Interface

- :—)L/ {\yb&_xd)nt) I ; - React | e {e’““ State Machines,

| ] Programs,

{ 7 /i ’ — — 1 : R-W Functions,
\y % 1T D -[A ; '; | Exgutmn | Attributes, [ > Commands
o oW | | Properties

R-W
] Executes
State Machines, |
Programs and . Sand | Queued
Functions | »| Commands
running in |
Peer |
map o
Task Contexts | call [ o P
[ | Methods
. | C++ Class Methods
" Read/Write
B | Data ) Data-Flow < Read-Write ( R-W )

Flow | Ports

[ZIERTCERIL (R4 ?) e Aok Context

Peers Browsing getPeers(],
& Managing : | addPeer(),
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OPRO0OS

(The Open Platform for Robotic Services)

http://www.opros.or.kr/

OPROS
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OPRO0S

J

EZ[E|D[E

I THEINT-

TR IH—L

— ETR| Electronics and Telecommunication Research Institute)

— KIST, Kanwong Univ., etc..
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PJ)—CEﬁ%LTZ:E)O))

J—IL3

T

VidE BRI

Ay

( U RC(Ubiquitous Robot Companion
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AIST A~

Component Development Process Component Package

e ackagin
Comp:onent Editin atomlcp 9ing
Editor & — e E component | it
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' C DLL rofile
Simulation & - omponent '
debugging v Component | _ ) \, Deploying
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. 1 | H = L — — )
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5 v | J
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v 1 store - ’

azel & .
T2 l$--"l. = ﬁ
- f

Taraget robk

composite
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OF
© ETRI, OMG Infra. WG, OPRoS Component Tools
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MIDDLEWARE
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YARP

iCub, YARP and simulator -

/

http://eris.liralab.it/yarp/

NS
oo S " i 5
Martin Peniak & Anthony Morse e L 11/0§f @20, Plymouth
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YARP

(Yet Another Robot Platform)

”T (Istituto Italiano di Tecnologia) —C“:Falﬁ%

SNTZICubD =L DV Tk

I7TIVhTH— L

—iCub: EUZ R Yk
RobotCub,
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—< /MK

YARP
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YARP

aAVR—R UM IL—LT—DIEEL

— MainhoEZ1RH S

—- [RAMTOER1ED2—)L
ZHRIGIEEARDT—FR—Z1H

— TCP, UDP, multicast

— Carrier: %k R%G<— ¥4 7OV EF| BRI EE
EETRPCYLHS
HWEDODI—¥% )T AR
/—FEDFAIZIER—LY—ERFFIFE
CUIYJ—)L: yarp

— BEESlE., B a—)L I
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AIST

Microsoft Robotics Studio

Robotics Developer Studio 4

http://www.microsoft.com/robotics/
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Microsoft Robotics Studio
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MSRS7 —FT7F¥

DSSP :Decentralized Software Services Protocol

DSSP: SOAPA—Z M T ORI THYBEEHH —

EXETIVZRET S,

DSSPIEFRT—FERDAyE—IFRL—23 %

HiR—k,
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L R IRE. E=RY Y BIBRAIREGREE ETS
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AREFDEIR
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AIST
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MIDDLEWARE
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AIST

OPEN-R

_l

MIDDLEWARE

OPENR
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OPEN-R7 —=x%T7JF

— L S e S —
/\ I\ r7 L 7 — ‘/'—I_\ *‘/ I\ sampleObserver
CPC (Configurable Physical Component) \
— BAVKR—RUMNIBEHDHEE. ME. X M1FIVR
ING AR EDFEHRZABL TS,
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R— R EA]

sampleSubject

Device Driver
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|
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OPEN-R® #F15,
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Rr—3E)T4

1l
[ ]

. #83A RT LEPCRE o
- AVRT=DZNLI2AvE— o U0 — LIEKRTEHEDOFER
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ORIN

http://www.orin.jp/
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ORIN

* ORIN (Open Robot
Interface for the Network)

— BAROFAORYMMESE

— FAOQRykarAO—5%HH
1t

— YITFAVFORYNDRT
LEB5IZEHAE

— AIN—:

* ORIN consortium

(FANUC, YASUKAWA,
Kawasaki, MITSUBISHI, |- l=s — 3 _ N
DENSO, KOBELCO) o =y e
* http://www.orin.jp/

[Fanuc [YASKAWA R EKawasakiMTSUBISHI| DENSO KOBELCO)
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ORIN/—F%7DF%

RAO (Robot Access Object)
— ARykarra—3I12%9 5

H—Sh=-T—470+tE

T 47 iR 3

RRD (Robot Resource Definition) E&i;j’"ﬁf“m\l\
— mRyrIOTFAILT—4 oA
RAP (Robot Access Protocol) N33
— AVE—XYNENLEET Ot TN 58

ET %R M

Wirnhowst 3400,

o )

TPV 8B Sret e

RED: rtot e souroe Detniion

HHoofif s IlE
AT IF7 Al OEALEER)

Of 40707 rdllr =12

il ET O L

FHELERER _ _
L=

HitOA

o M
(:-'nﬁd'ﬁ:ﬂmaw

-
Aivlll RRDZO54 4.

RRD F—ERADERLT
Biaed B th G0 O -fEJ

iN

RAP: rotat sccess Praocsl
A e TR T ICHEITS
L s =]

SOAP[HT TR +HML) M

narionaL instiute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

69



RSNP

(Robot Service Network Protocol)

)
http://robotservices.org/ | {S l

. : Robot Servi initiati
http://www.robotservices.org/wiki/jp/ o oenioes e
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AIST

RSI (Robot Service Initiative)

* RSi (Robot Service
Initiative)7§““ E1EoT
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wstirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 71




RSNP

RS~/ SHTRIT S
EZ’E%IHE@D/ Y
I*’Efl\b'C?EL\

- RRFH, BsFY, ORy
ey BREORY M

SOAP’E*IJ

ZeLlPush# g2 # )
FIFGW8||LLL1_€§EEE
FilTas \‘JF¢4/9
—3 YR (ITOR)EDE
¥EIZHI FR
— cf. RTC

BEFA—D—HE

= 4 B128H 5 —BER, YAk vy EUs-TH
SRRT-ILTRNEODAEE~ 5
o1 ) BRERNTELS BRELER, +r
{ £5. 7r—E, FIBDE LA L - 4 Ao

ALT, $-L'A8 6.

< —=f—""""> |Internet

Y—E 2/ — L
IEsRENTY—ER]

-

1‘\

EEY-LAXML
I

)
DRI TEE 5 — EuF
BRES ERd

FryFaL’-

I
7
) \ii -ia
A&y M FEHHB) oy MNJESHA)

8 AR T/ T ot

RSit—s%
ll ﬂiﬁﬁg% HoE
: Lf=hre

I, --------------------------- \\
o |
(% : Ofiwk4—E R :
n'd I |

Ofty k4 —E AT J

N e e Zh T A e e s s o T ‘ ___ -

S NN EEN EEN BN NN EEN BN EEN NN SEN EEN BN BN S S R _—

’ AN

i T T ]
S : I
E 1 CORBA " I
= F—ITH—ER : v " HAS I
O < :
oY I RTM TA/31 & m |

| (S FEAA9F) ﬂ/ I

\ l‘r’ !

__________________________ al

© FRAHE, EEEMIKERASE ROBOMEC2013 RTMEE & &Y

nstirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

72



UNR Platform

(Ubiquitous Network Robot Platform)

. . - advanced
http://www.irc.atr.jp/std/UNR-Platform.html /—\ r{ ﬁmﬁmﬁemmﬁ
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UNR Platform
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AIST

_l

MIDDLEWARE

UNR Platform
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UNR Platform
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Comparison of open frameworks

OpenRTM-aist Universal O/O C++, C, Python, UNIX, Mac OS X, O CORBA
GG ETE Java, .NET, Android Windows, ulTRON, -
QNX, VxWorks
ROS Uni I C++, Python, J LISP ' iginal
niversa A/O M;;;by on, Java, , Llnu.x, (OS X, X ;rrcl)s:t;glil
WlndOWS) Free style
OROCOS Universal A/O C++, (scripting: Lua) Linux, O Ice, CORBA
Windows, Etc.. CBSD

OPRoS Universal O/O C++ Windows, Linux O Ori?inall
protocol
OMG RTC CBSD
YARP Humanoid/ | A / X C++, Java, Python, Lua, | Linux, Windows, A Original
-- Mafe® \ac 05 X Free style e
ORCA/ORCA2 Universal A/O C++, Python RTLinux, O CORBA,
Other cBSD CURD, Ice
SOA
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AIST ~l

MIDDLEWARE

Comparison of open frameworks

OpenRTM-aist Universal O/O C++, C, Python, UNIX, Mac OS X,
GG ETE Java, .NET, Android Windows, ulTRON,
QNX, VxWorks
ORIN FA robots O / X Windows DCOM
CORBA
ISO ORIN
Internet Java Java VM SOAP
RSi RSNP

UNR Platform Internet Java Java VM SOAP
Service O/O
OMG OOP
RolS/RLS
PlayerStage Mobile A/O C, C++, Tcl, LISP, Java, Linux, original
robot and Python Etc.. protocol
OPEN-R AIBO, C++ Linux original
OOP
Open Robot Universal A/ X X Java, i , A HORB
Controller Python
Architecture - OooP
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