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OPRo0S

(The Open Platform for Robotic Services)

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

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

YARP

(Yet Another Robot Platform
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ORCA

T

— KTH The Royal Institute of Technology (Stockholm, Sweden)

— Australian Centre for Field Robotics (Sydney, Australia)

— University of Technology Sydney (Sydney, Australia)

— University of New South Wales (Sydney, Australia)
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http://orca-robotics.sourceforge.net/orca_doc_walkthrough.html
» Buffers

* Main Loop
» Hardware/Algorithm
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AIST

Microsoft Robotics Studio

Robotics Developer Studio4

http://www.microsoft.com/robotics/
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Microsoft Robotics Studio

. Fb/\‘)b@t“/\*ﬂ:“?’@/\—lﬁb17o)ﬂ—
AERDMRIETIZ G
. ﬁﬂﬁﬁ i
e VAL AT R
— AGEIA PhysX+,{#2 %
« T3P AH—T1—R
« Windows® & C#| AT &E
— =1L, HAED/N—FHITT7IxtIE
— LEGO NXT, i-Robot, ActivMediaZs
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MSRS7 —&F7T7UF~

DSSP:Decentralized Software Services Protocol

- DSSP: \SOAPN‘—Z@?‘)D FLTHYEELGT—
EXRETILERIET S,

. DS_|§P(iZT FERDAYE—OARL—230%

o I —a b —EANEESAKRELTEES
/’n HTTPD¥L3kEL TIRIEEN S,

s H—EREIK:TTIVT—23>DS5ATEALEBT
NnIX, k. 8. E=R)2 T | HIRFIRELRE S
ITOT4T4,

s Y—ER:A=—97%ID, K&, RHEL, OTF
AREEFDOER
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MSRS 2alL—%

ORIN

http://www.orin.jp/
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ORIN
* ORIiN (Open Robot

Interface for the Network)
— BARDOFAORYMEHE
— FAQRyhavbO—5%H
e 34
- YILFRUZAORYN AT
LERSICEHR AR
— AN—:
* ORIN consortium

(FANUC, YASUKAWA,
Kawasaki, MITSUBISHI,

FanuC [YASKAWA |B EKawasakilMITSUBISHI| DEASO |

DENSO, KOBELCO) ' - : s e

* http://www.orin.jp/

ORIN

. BEARYS
- BeAREL
- BARBALTOORY M
ZEa e
— PRARME
s NUEBEDF T aVERE
HFTHE
- XybI—o7ORLDED
a—JLit
« BIFEORRYMIE AT RE
- RELHHRDOS R
- OOP

< EHARJY
- TIO7IME#E
« PC&Windows
— Distributed object model
(DCOM)
o RyRD—FEB
« BIEFKEF
— XML
« AUABBOERERBT
?T:&)@#E.—’eﬁ?b—L\'j—
— A2 B—Fy MK
* HTTP, XML, SOAP
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ORINV—F7DF v

RAO (Robot Access Object)
- ARybavbA—3I28 TS
M—Snt=T—327 0t E
T 4% iR LY7o
RRD (Robot Resource Definition)

RRD: robot passurce detotion|

HHOOfEF LE
EUTET7 Ak (LR

RSNP

(Robot Service Network Protocol)

RSI

http://robotservices.org/

Robot Services initiative

http://www.robotservices.org/wiki/jp/ s e

DCUHQ&—XJ: Of 0T 07 rllF =3
- ARYrTATFAILT—4H o [
RAO i L = -
*  RAP (Robot Access Protocol) T A Eagne 3| RRD0i1 %
ﬁ:ﬁD_i—'—SlERnOE‘GLT
- AVA—FRINEN LT O o BARLHR0 D7 114
S EYS 5 Gf -
YEVT ERM St e =T RN Bl oy iN
HiHRETOR LS
SRR RAP: Retet Access Pretocal
A= Roh A T
SOy L0 SOAPIHTTR 4¥ML) B1ZM
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RSi (Robot Service Initiative)

TR Y

* RSi (Robot Service
Initiative) M FEE &G>T
EHHARYRA 52—
j?l:‘y rF—EXD7ORO
— RSi:2004F % 2
-BIB,ZEET, RK2.

Z)I|EH. BARRBE

1 AMEEICESY—EA  F2 MIERRY—ER

Lt S
« ORYRETSYRTH— -izzi;?é' O T3
LELF-AVE—FybE s e
EELFHLE SR " . S
AT ("\'\ o ﬁ}.

© RBHE, EXRTAFRAT
ROBOMEC2013 RTME#AE & & &Y

RSNP

ERFA-m-GE

( . A  E12M =B bant AT
AEUT - CRNEORME N~ | BAESSAESS MASLED dn

« RSiH—/\ETRETE (THEEET ’”5"5"'"”"‘"”/;
Y—ERZEMDORY | oz | Tl
FEAL TR e, e, R D
- RRFH, BFY, ARy a a . )

kw7 KiEORYMHIE

. SOAPZEFIF .

« BEflPushi#pez AL 3
Firewall# L B{E% X1

« EELTARYREAS
—R2YR(ITIR) EDE
¥IZHA
— cf. RTC

RTC/RTM

© BERE, EERMAZRAS ROBOMEC2013 RTMEZT RE# &Y

- SCIENCE AND TECHNOLOGY (AIST) 63

o SCIENCE AND TECHNOLOGY (AIST) 64




AIST

UNR Platform

(Ubiquitous Network Robot Platform)

http://www.irc.atr.jp/std/UNR-Platform.html ,—\ r 2 Imghqr"&lm L S——
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UNR Platform
- BEMR - RaL

DEEXELIFIZH
12 A2 DEBER

7
« ORyh AR—FT+Y
T REE YD

FYRT—0% N LTE
L. ZHATALRIC
H—ERFIRET B
LEBIET

« ARTIZKYEIZ. B2fn

*Rf} .f-.
) | gwE /
B

(A2855F+71)

EE=EA o

OEa =Flwho) B Miwhen)

| S mwhire)| ity (2 E # SR 1)
© #3AIX ATR, CNRBFZ£2013
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AIST

UNR Platfo rm
o« —EB[EOMG RoIS % = |lE=lael
(Robot Interaction = =
Service )iEZE[ZEEHL DMF?M MH
. AaOORYMEEE @ ﬁ,
KT 7TV —3
V& eI AT HE PR
o 7T)ETRIOVR—R =
UrDT—EDOYERY =
{4

HBL-1REL
,—----
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UNR Platform

RoIS?%‘H‘E:I‘/ﬂ'f—*‘/Fﬁ
1) /x-n:.ilﬂ 9] HEER

* RolS: DTR“}I*?\'J'EE'H’ 2) Al [10)Tza7vEm
—ERICBELBEEE  aans O
e o

« UNRISUNIH—LIE  Gamimas

£FEROISH—EREY
FGATURDEXRIZHLE P
chedr [ros 73] e
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o ARy MENZRTMAS ) |Comonn —~1E
ROSIEMZEFIALT | =7 e ossaher |
:E) EqA Soves CHRae
UNR Platform
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Comparison of open frameworks

OpenRTM-aist Universal O/O C++, C, Python, UNIX, Mac OS X, O CORBA
R Java, .NET, Android Windows, ulTRON, D
QNX, VxWorks
original
protocol
Free style

Original
protocol
CUR
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Comparison of open frameworks

OpenRTM-aist Universal Q/0 C++, C, Python, UNIX, Mac OS X, CORBA
NG Java, .NET, Android Windows, ulTRON,
QNX, VxWorks
ORIN FArobots | ()/ x Wi dows DCoMm,
CORBA
--
Internet Java NEVERYY] SOAP
o .----
RSi RSNP

UNR Platform Internet
Service O/O

OMG
RoIS/RLS

e . . “
protocol
--

original
protocol
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AIST

1REIE
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BEDRE

« Bfli{b

. E?ﬁ'ﬁ

« ZEFE

- EEEDH—

- BEDR

s B -Hda-EBEOHER

- HEEFMRRE

- HEHSDOAERE
B EERDRE

FEMMIER fth, "2t Y RIFAE R ERAOTATY, p3, BARH . 2008, ISBN978-4-532-31409-5
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o XRIEE  srmprn
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o TA—TLIEHE  mrcray—vrrmseap

— TIO7IMEH
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J
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CDIFEMN, AR FEAFICEDNTFLARETHY. M OBRROERNHLENG
BRELHH=0 . BEICITDETERL,
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TERENDE?

RTSFILII7DEM

ARDEITHEEINDSIHBEYINIITTETIL

T—T Ui EiR g

- HTHLEEUMRE>EEDOZHM

- EBRERETHIENEDHEW

— & (OpenRTM-aist): {T 1k D Z L4 H&ET

EERMIIHREFELRYIFVITETIL

- BEDEE.OS. NEA TP IRSFIL DI 7 ITREFLLEVETIL
(PIM: Platform Independent Model)

B LS h AR

— OMG (Object Management Group) IZ#T512#1t

- F—TUZEETOER
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A B —D T —RIEED

BRI T HEFINIEN=EF{LEEETER
BMIZELICKDERERE LS T A wb
MEEZYIZL0Y
ARA—DJ—AEEIELICTAR IR/ R—
23 %R Al BE
BEMEDHERIZCEE I —F DRI
HIELERNRITZFNIFZERELLLD, THiE
LTHiGEEGTHIENDH D

HEMIER s, Y RS i TAT, p.29. B . 2008, ISBN978-4-532-31409-5
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OMGIZHITHIREEIE

OMG (Object Management Group) g= j Y—‘ a
- VIO T RELERK L.' ',—; S =
— UML, CORBAZ%:E M4k E TERIE

MDA

- YRATLEPIMIET B2 EICRY MBRILSNI-ETILOFHNEY
ETHREMER(RE. IR FHOHE) ARLT S, (MDA:
Model Driven Architecture D&z A, )

PIM (Platform Independent Model)

— T5YhI4+—L(ZZTlE. CORBA, JavaRMI, SOAP, HORBZ %
BA IO TN IA— L%/ T )IKFELEWET L,

PSM (Platform Specific Model)

— TSYNIA—LBIZPSMMSEHEINF-ETIL,

— CORBA PSM, SOAP PSM etc...

OBJECT MANAGEMENT GROUP
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OMG RTC #£#1t

2005498
RFP: Robot Technology Components
(RTCs) 2.

2006428

Initial Response : PIM and PSM for
RTComponent Z# 2 L1ZH

IREH AIST(B). RTI(K)

200644
MEDREEZHELI-MAHRERE
2006498

ABIZTHRR. BER O EFZEES
FTFAME S RIETELRAtA
200748H

FTFORBDIZZEINET

200749AR

ABIZTFTFDfER %R E . KR
200844 H

OMG RTCHEZE#£LH AR —X
2010418

OpenRTM-aist-1.01)1)—X

QIMIG

Robotic Technology Component Specification
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PIM (Platform Independent Model)

pd RTC Packages

«profile»
RTC SDOPackage
Execution Semantics Introspection
¥
A 4
\ B
\ B
N 4 (from External Models)

\ ’
\ .

X %
Lightw eight RTC

« OMG RTC ft#k(&3>
DINVT—T NDIERL
Ihd:

— Lightweight RTC

— Execution
Semantics

(from Robotic Technology Components)

— Introspection
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I\ r—1: Lightweight RTC

SooPackage

O ®
s i (=0
REEY IV

 Lightweight RTC

— aAVR—FRb R—bk, 2%
IREDALLA BT

— AVR—RISATHAIIL

- ET3aTHRE

— AVR—RU D AERE
WBT24bORRG 7Y
BEEITEENLL

- BHICEEINSIVR—F

“k
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I\ r—<02: Execution Semantics

Execution Semantics

ARYRS AT L—REIZ &L

— ALWShBIRELND /N F—
VERIET D
1. BZIICE#ZLT,. T—2D
( , FnICEUBBISN D54
J(F—42o7Oo—H®)
e 2. Stimulus-response® # %
Dataflow | | [~ | WEARURRY TR DE
75247 (FSM)
FSM ii?: 3. #OADE—RERNETS
E—FE
Multi Modal %
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I\ r—2: Introspection

........... [sooramrase ] .
B 1. * Introspection
L .,:.f-'? — AVR—RIrDAIE
_ .......... rom temal viogels $|§ Hy '?;E_F 0)7(.: &5 0) ’r s/
A—D1—REIRH
— BIOOMGE¥ETHSD
SDO (super Distributed Object)
RTC SDO (224
- BMEER (QVR—
avR—3Ubg] o MEDEERF) N
o @ A[REARO AR—R b
s (=00
KEYI Y
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OMG RTC 773!

OpenRTM-aist  AIST C++, Python, Java

OpenRTM.NET SEC NET(C#VB,C++/CLI, F#, etc..) ©
RTM on Android SEC AndroidfRRTSR L™ T 7 ©

H-RTM ({R#5) AMHR&D OpenRTM-aistE#:, FSMEa R—R MEHHR—F ©
RTC-Lite AIST PIC, dsPIC L% oFYv>)
miniRTC, SEC CAN-ZigBee %% #| L =#H:A ARTCR% oFYv>)
microRTC

RTMSafety SEC/AIST #aeR2525T (IEC61508) capableZzRTMESE, & O(FUv>)
RTC CANOpen SIT, CiA CANOpen-RTCRYE > J & EH1-CiA 12 o(FVvP)
PALRO E+YIh  DMEE1I—TI/ARD=HDC++ PSM R x
OPRoS ETRI BEERIOCIILTORE X
GostaiRTC GOSTAIl, BHRYFEELTHET SHC++ PSMEE X

THALES

F— 1 EERICE DB HREEEICLY
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« EEMTOHEFRANIYESRIC

xYollle
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—HBITSYNIA—LBAICKDHL-HARYE
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s WEDOORYFI IR DI T DEF
- 1Z#1E
ELLIE...

¥ 3 |openrtm

A B N E# Fopenrtm.orglBELET,
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s FEANH:104
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o EFRLEEFZTEBITL. &
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. ERTROIKSEIZEAL
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- VYIrIITEHR:10ACA
- HERB\EXAY:10B8ZA
- RR-FEK:12AZ3
o 2012FEELE
- IEBATH
- FHRBEBHHERFER
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- ERE(ERHE 3
- BERE (RABE) 104
- EME (EARE) 54
« EH#IEWeb~_X—: openrtm.org
— OZ2a=TA—o ARV ZTEZEN

RTSFILHITE

LiR—LEERE (1)

1. OpenRTM-aistLASr DI LD T 7 ZFI AL
oI TOT S LERYE
a. ORYPIRILDITE—DEN, T—2DEIEET
SFIR-FEEANFAL L FREL T, AAULE
fFfLfzvy—Ra— F(xéf%é%%li&lﬂh\ T—
ii&%l:u‘é% HIERDERERT L) EHfME
b. B#RIZ, T—2DZIEFTOIFIE-HiEERARH
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LiR—EERE(2)

2. Y—EXORYLEEREE &
a. EDRIGH—EX-HREEREET HAR Y
IREED K

b. EDARYENET HN—FIIT (LY. 75
FrI—3F)EREE L

Cc. TOARYLDFDOWEEDS>BLDEEL—D%
RIRTLH-OICWELY I DI F7aAVR—FRY
FZEZ., T—2-OATURDORNEELIZRTRE
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Player/Stage and Gazebo

http://playerstage.sourceforge.net/
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Player/Stage and Gazebo

» USC Robotics Lab
* Player
— ARYrARYRT—0H—N
- XY —OBATEO Y- TOF2T

— R T7IERTH=HDAE—Tx
_Z§¢IEL\

- Plgixer(i§<0)lﬂ‘l'\ YRN—FHOIT7%
HR—

* ex. ActivMedia Pioneer 2 family

“Player” (X EIORYMRIEID O D —ED @
AVB—D1—RERMT BTSN T+—L
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Player/Stage and Gazebo

« Stage
— 2RTTDEYRTYTR—ADIRBIZH
WT. BEgnhRyk, o9 . A7z
OREEIAL—NT A,

ﬁé
— RILFI—CIVMRTLOHED ™y ,h 'h

f=®HIZERET SN TS, e

“Stage” [F2XTDFHEIOR YL
RalL—LaviRIEFIRET S.
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Player/Stage and Gazebo

« Gazebo

- BABEO<I/ILFORYE
;;till/—DEl‘/iﬁ%iﬁ’éTi'F

- 3XETBEBEBOORYN, >
S A TOTHMNEDIZa
L—aVIREZ 1Rt 9 5.

— IREIZDARPAD X IEH =
[+ TOSRFHZHULNTRIS
ik

TOSRF: OpenSource Robotics Foundation

3XFTRHBEFOR Y S L—a IREFIR I
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Player/Stage and Gazebo

Robot server

[\
INRTS =Y ——
-fE1ZE O] 8¢
P Ta—T3y

TLFI—TT I ,
setc... IS ] é
l Robot B
N — -~ _*
A—YHEFET SPlayerV 517 b '
L Robot C

C, C++, Tcl, LISP, Java, Python

Robot A

FHR—k.
LML, OOPTIE#RLY. —
ORyk-to Y3 B

Open Robot Controller Architecture

HBEAA—TT—RE1Z . Simulator
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ORCA (Open Robot Controller Architecture)

- RFET - HZ

* 6B RT-RM
|\(/|§32?)t Technology Reference Layer 6 Task Eiﬂﬁﬁ!, nLayer
« DEATOoRERLYT o (MG
7:HORBLIZHEZE Lyers  Joint Control Layer

Joint angle to motor angle

. Py’@(_)n’\‘—ZOD AR~ il Lyers  Actuator Control Layer
HEEERM

Actuator motion to physical value

Layer 2 I/O Link Layer

Physical value conversion

Physical Layer

Layer 1
Motors, sensors etc...

HORB

JavaF D oA 7o
HRIRLHIF (ORB)

%%ﬁﬁﬁ@$¥%£&7ﬁ“%ﬁ

100% Java

A—T)—2

=R -BEE—AY

A )

— (Java®RMI, CORBA:
Visibrokerd V) %,3& L)
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ApliAlpha

(Advanced Personal Robotic Interface Type a)

s REZMNERELIzA—LO—
AORyk

s 7T—XTUF¥IXORCA%E
= H

o IR—LTTSATURITH
?é%pa—jz—xuﬁi‘y

o ZLDAVKR—RUEHF
FRIEETHY . KA HE,

< TSTTURTLA
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ORCA®M 431

s F—TV—RTAF D HE A
— Java, HORB, Python

 PythonZF|AL=ARYMEIE R
— Z2LDFA4TZ)HFI AR EE

« OSHP/N—FIZIEKTE
—Java, Python
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OPEN-R
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« BFAFEIT:SONY
+ AIBO, SDR-[3,4]X,
QURIOZF D #llfHI Y —FT
JFx
- BB
- RF—3EUT+«
- R—32E)T«
— ARA—FRFE T«
s BRBA4TDORYMIRL
TRCAA—T7—RZEIRH

— RBALI)L-ITLFIEYT4
. ﬁiﬁﬂs ARSITE 2B ST

=

OPEN-R
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OPEN-R7—%T4F+

N—FoT7avR—FRTk
° CPC (Configurable Physical Component)
- BIAVKR—FRUMNIBSDHEE, B, A FIVRX
NSGA=BREDFERENBEL TS,
- N—ROITBEERSYIVITATIIHREL IR, greing

—

sampleObserver

YOI 7avHR—RUk

o AVIT4FAL—LaVikER e
o« AVI4FXal—avIEKER

o OVR—RUMER

sampleSubject

Device Driver
(Virtual Robot)

|

Robot Hard
Components
(CPC)
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OPEN-R® 4%

o JE—RALIE s OVALUMRARIREE
— O—KOR—4E)F4 — PCLHAH

. 8L RT L EPCR o R5—ZE)T«
- RIRT=DENLIAVE— o 25— LIHKRBEHOEG

PZAVIZ/) 7F -
- Avt—UnNv Y
— YNNI T DOEFE Mg
Color tracking User software ° :E /17 ) T/]'
module me” User software R
Walking module \ S — — J\— |~ & ‘j 7 l\
™ Vision output module
module | /
e e Brid,
GW =/ Gw ge
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OpenHRP
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Open H RP (Open architecture Humanoid Robotics Platform)

o EMRHL EX JIBIE.
+ OpenHRPY 22l —4
- BAFIHRVZAL—R
- VEFEHRI2L—4
- ETILI T4 (VRML)
¢ OpenHRParkO—5
- F304>
- TSTAUIEI2aL—4EE
HCHBAFIFARTRE
— VALV BT RE

Copyright @ 2002 Yutaka lzubuchi & AIST
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AL

IS E (Integrated Simulation Environment)

s LNOMDCORBAF TPz UMM LIERK
&8 Java & C++
o Model Parser
Collision .
Checker Dynamics
ISE Motion
el L (Integrated Simulation Environment) Planner
View Pattern
Simulator Generator
Input Data

SCIENCE AND TECHNOLOGY (AIST)

AIST

OpenHRPO> ~O—

ARTLinux
— N—RY7I)LEA LLinux¥EiR

- ERFIBERE) OEMEL MR
BSEE XU T LA LKIEIL—TAIC
BSLI=TST (&l AR
TSTA2DFAFIvon—T120T
YTV 81 L 5ms

class MyPlugin : public plugin
{
MyPlugin();
~MyPlugin();
bool setup(state *, command *);

void control(state *, command *);
bool cleanup(state *, command *);

ST—%F5F %

hard real-time
loop: 5ms

Sensor input

Plug-in

User plug-in

Stabilizer

l Actuator output

hard real-time
loop: 1ms
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OpenHRP® A1)k
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