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WABWARIREFEDHello World (C++)

#include <cstdlib>

#include <iostream>

iInt main ()

{
std::cout << "Hello, world!" << std::endl;
return EXIT_SUCCESS;

#h Ah 34>~ @

Hello, world!

e &4 0 O * M A C

(0.00 sec

Text v

)
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AIsT WALV ALESE

print "Hello, world!”

#H AN I @

(Version 3LLE&(E)

print("Hello, world!”)

H£h AHh IX> @

Hello, World!!

. 0 # 0 0 * M A c

(0.02 sec

(0.03 sec

)

)
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@dDHello World (Java)

_l

MIDDLEWARE

WSS

import java.awt.event.”;

public class HelloFrame extends Frame {

HelloFrame(String title) {
super(title);

public void paint(Graphics g) {
super.paint(g);
Insets ins = this.getlnsets();

g.drawString("Hello, World!", ins.left + 25, ins.top + 25);

public static void main(String[] args) {
HelloFrame fr = new HelloFrame("Hello");

fr.addWindowListener(
new WindowAdapter() {
public void windowClosing(WindowEvent e) {
System.exit(0);
}
}
);
fr.setResizable(true);
fr.setSize(500, 100);
fr.setVisible(true);

}

B Hello

Hello, Waorld!

[x

=101 x|

class HelloJava {

}

public static void main(String[] args) {
System.out.printin(“Hello, world!");

}
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— #Real-time

~ EﬁSODD/‘I‘\‘J NZITTRRLS, SRIFTRONRY MMETICED<
WEEERTEIZD (E/*j POF1T—4, Gl RAF—L 77
)I/Zl X[, etc-.)

Operﬁiﬁli”'lrlj\b;lljalst

e RT-Middleware (RTM)

- RTEXRDA>FT0L—>3>DiesdhD=RILII)
e RT-Component (RTC)

— RT-MiddlewarelCHBTDY T MO T OEARE]

uuuuuuuuuuuuuuuuuuu ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 25



AIST S RIVOT7Z2FAUERFEDH =R _l

BN Z.SIND) =

MIDDLEWARE

O/ MRRODO I > R—R > M KB

[ R—=bk

- TS Ok
ERNIE NS
Hat sE

TIXT [

TIR—FR> b ﬁ 6

—» >—4 - OY > ROEN

KET—H

j>m—z ij
N7~ "’
uE FEEREN

STAF TR—F> b

IAS
TR— /p_

> R=2> bk

~NAY
TIR—FR> b

AFLAESI >
%I:I‘ OR—F> \
AT 1> hO—

i —

U

DK

=Ea
LT g YN
XF7—4 XFT—Y

Z < OEEER (O>7h—

2 B) DSBS ND

narionaL insTitute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

26



AIST SRILDT7ZFAUEHAFEOFIR
RT=RILDOITF7ZERTON—FR |\

-~

- ) (A X
- BIE7ILTUX L
- 7IUT—23>

-5

e

\

RT3 /ﬂ'\f*zh

RTCOEITIRIE (OSDOLDEED) =RT=ZRJILTITF (RTM)
XRTClFRY FDJ—20 _LICoERIEE

OSwo%HE (JL—AT—2) [CANEED=RTIZR—F> ~ (RTC<
I

/

uuuuuuuuuuuuuuuuuuu ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

27



RTO>R—2R> MEDA VY b

== —)UAED AW NCHIR T
o VI NIDIT )\ AH—> it
- Oy MSTHEEDY I NI 7 )\ —> =9 3B
ZET. KRBT 5T ABENT]EE
o JL—AD—DUDiEH
- JL—AD—OMEHE=NTWBDT, J77o0>
WOICERTES
e TEN=RNILDID
- O/ MERRLANY®RY RO —20/RwY MR E. 5
N AT B B5 (CHEE D] EE

uuuuuuuuuuuuuuuuuuu ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 28



€S 1 —J)UEIC K B EIREAFR

/ 12 R ORI \ / oD RIEE \ / — X

BT ODIEG -
ZILTYUX

i ﬂ ﬂ @
RT:I/7|'\—;? Y ~Mb m m

AHBRBEN—X BH& T — L c®mE>Y - - -

=y F
X ¥ : 8 N
:E/J_ )MIS ﬁﬂ}fﬁ S 25 BT HRIIAZANESI(C
O7kw bR R M Bt ¥l el ge 2RI — XIS

(U AN AN /

ORY b2 RFALA2FTIL—232(CKDA INR=2

rrrrrrrrrrrrrrrrrrr ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 29



RTO>R—2R> FDFER RS

'Y

/’?0?4&?4-£ﬁ3>?$1h
HBOIREEER BEET

~

tZ>2HYRTC
HIEIRTC

Error 75F 1 T—4RTC

Active

Inactive

MIDDLEWARE

F— -~

\\» S+ THAIILOEE - ATOS Y IDEIT 4//

EERABERA A —T T —RA%=ZHD
o NEBDFHMIIPLREC 7 IR

~ J(SA—SHE - BE ATLAEZS =08
R e
AFLAEZ 3>

A5 —-TJx1—X

- E— RBEBEH e

- ERAE RS TE BA 2R -

- FryUIJL—33>
° @leren

\ T—EXIEEEEFREE

T —AEmR— b
BT IR ST —H DIXZAE
BIRVIRIERE - YT

P i

7=

T — S iEEhE{EtEEE

B —7RaDAl

d2R=2R> b

~

/

/"j>74$1v—>a>

INSA—E72REFI DALHEH

4TS (BN (CE T EE BRI (C
tINBZT
EEEE

v & %Z

ty %:

\_

S

W< Dh Dty haigiFalge BEODTY e

/

narionaL insTitute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

30



RTE RIVDIZICKBNEE AT A

/RTM(:CJ:D 7Rk MA /Ry B -7|'\J NC
v hD—=DE(C 4 5_?
RS BRTCZ T Na AW‘

OS SBDER N T ll: !i
ﬁ_ﬁ,z_c\\hf%’“?5 RTC | RTC RTC|RTC|RTC
CENTED. RTM RTM RTM
Zw N—2 VxWorks QNX Real Time Linux
Linux Windows ulTRON
RTM RTM RTM
RTC | RTC RTC | RTC RTC | RTC | RTCRIt-oD#%#:
— ’ (&, JO05
- ,g ETHICENC
I - .ﬁ TS CENMNEERS,

4

31

\ TIUT—33>  RHFEF/R

ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

TTTTTTTTTTTTTTTTTTT



AIST RT= RILD T 7 DERIELE(L _l

MIDDLEWARE

OMGIEIFRIR4E

Date: September 2012

i ﬂ mE4tﬁ‘H%fa‘k_C FiE (D TRE
OIS - TR CEBFCRE TERNRL
. — ZOBEMERNTETDDHD
Robotic Technology Component (RTC) - B CAHEERIEMEESNS

Version 1.1 RTE H) l/le E}ﬁ;& (110*@ J’XJ:
__—-

Normative reference: http://www.omg.org/spec/RTC/1.1 OpenRTM-aist A NEDO PJTH% . SHREZE
Machine consumable files: http://www.omg.org/spec/RTC/20111205/ . . -
Nomative http:/Aww.omg.org/spec/RTC/20111205/rtc.xmi HRTM TKQQ 7V:E(iHRTM/\$§{T¢' @
http:/Awww.omg.org/spec/RTC/20111205/rtc.h
http://www.omg.org/spec/RTC/20111205/rtc.id| OpenRTM.NET v .NET(C#,VB,C++/CLI, F#, etc..) ©
Non-normative:
http://iwww.omg.org/spec/RTC/20111205/rtc.eap RTM on Android ‘t"‘JO AndroidHJiRTEF)L'bIT ©
RTC-Lite FEEHAER PIC, dsPIC D% O
AR
*m—%’fb,:g}_ Mini/MicorRTC SEC NEDOZ—T > A /_A— 3 PITHHE O
200549H .
Request for Proposal FT({24(LRIMA) JiTMSatety B I
. 200659H :
OMG AR, $5€J:0). R m—%éﬁle RTC CANOpen SIT, CiA CANERRTMIZ # O
o 200844 PALRO BEtVIk INE21—/ARDI=HDC++ PSM E x
OMG RTCIR#EfT#% ver. 1.0 U —X =
e  20124F9H OPRoS ETRI SEERIOCIITORE x
=
ver. 1.1e{GE GostaiRTC GOSTA, ORyMEELTHAET AC++ PSMEE  x
o 2015594 THALES

FSMARTC(FSMEIRTC &5 — a7k — E#E) £RIR

REDR SR L TE
O—T(3fEElT D Z &MV ETEE
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AIST EHM - ikl

DAQ-Middleware: KEK/J-PARC
S-ONE : SCHAFT KEK: High Energy Accelerator Research Organization
J-PARC: Japan Proton Accelerator Research Complex

HRP series: KAWADA and AIST

The Mark of Linear Motion Ii l ""'@iﬁigi

HIRO, NEXTAGE open: Kawada Robotics THK: SIGNAS system TOYOTA L&F : Air-T

—a—
VSTONE’s education robots OROCHI (RT corp.) Robot operation simulator: NEDO
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Player/Stage and Gazebo

http://playerstage.sourceforge.net/ Player
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Player/Stage and Gazebo
ROEVAFKAONRY R RILDT77/0/RKY TS kD

I —ILD—D
USC Robotics LabTTHIF
Player
- O/Rw MERY D —0H5—)(
- F(ICBEHORY MODOHLE>SY—T T
- Z% };EE'F,':I\: Robot Server

- 2<OORY M\— ROT7EHR— ~ :‘ &
Robot A

e eX. ActivMedia Pioneer 2 family
g [
Robot B

- ST A&
Robot C

A\

o VILFI—>1 > MlfH

e U I —>3>

. (TSP l

o {E1ZE[O]5k¥

o eftcC... I—YHHFEITSD
Playero >4 7> ~

C, C++, Tdl, LISP, Java,
PythonZEkk 4 IR E & Cacuh vl gE

O/RY b - B2 H(EWHTD

B> AF—J 1 — A %=ZiEH. Simulator
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Player/Stage and Gazebo

e Stage
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T OSRF: OpenSource Robotics Foundation
“Stage” (F2/R7c. "Gazebo”(I3RcdEEIOMY b
=1l —> 3 iRiEziEM
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OROCOS

http://www.orocos.org/
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OROCOS

e EUTO> T NTH¥(2001-2003)

- K.U.Leuven(X)L%+—)

— LAAS Toulouse(_J = > A)—>0ORCA/\

— KTH Stockholm(R2o T —5>)

o /\_IG\U VIVIALDY I NI I — LA
"

o O/ bOFIHNICKHEBIRS A IS VUE (EH)
¥. UP)LEA L. etc-)

e MAIIOIN—FK>2 MM—=IFHAFEDOTL —A
D— 0614

e V—)LICKBEFTILAR—XHF
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AIST OROCOS <Y

o —
o J2ihN—2MEFTIL
- T —=Y7J0-MR—="h
. Seraine | "0 O o
- BRAOY—EXAM>2F—-TT et

unbuffered
/_ '\ Data Flow

Execution Flow:
control what
is executed

when and why

Data Flow
Ports D D Ports
> Ja4Fa2 L —> 3> #4EE S
/ / 3 / Hb ° -Callbacks - State Charts 2
Ry . ~ I:> l|= -Algorithms - Prog;am ll= :>
\ —1 scripts
- =)L)\ IOX—-XDO>wv O 2 2 O

A/ |
//_ 9%17 ; I/ .[A j j -Portable ST v -Stable API

Extendable -Mature Code
—— -Open architecture -Hard real-time
o UJ7)LAIA LAFEITOHFEH R
Real-time scripting, cripting roperties nspection Interactive interface

- G A state charts ‘ Run-time configurable ‘ console access
- :E \/ j_ _) bFEﬂ ODLI—'Ié—?' A0 E' Public Implementation
- ROS ('/féﬁ) tﬁ}% L/ t IJ 7 ' E |—Rea? | EUEaiE < emit | ctate Machines,
— i Programs,
VI A L©EITORHAFE LT L e PN B
A7 T »{ Properties
7 t\ E*U% ént (/ \ 5 State Machines, | o l TExecutes
Programs and . Send I Queued
Functions | “»| commands 4)-
running in _ [
TaskPCe;r:te(ts | cal ! _‘map o
S l Methods 3| C++ Class Methods
—y Y | ) .
AM—2> FEFTILERIEER -
- - A Task Context

getPeers(),
addpeer(),

Browsing
& Managing :

RTCEED “peers. T
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YARP

https://www.yarp.it/
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aist  YARP (Yet Another Robot Platform)

o IIT (Istituto Italiano di Tecnologia) _CEZE%E_‘TMEICUID
DDV I NITLTT7 TSV NI A—LI
- iCub: EUZ'O> 1% bRobotCub,
- S53DOFDRE» ADIRIREDI—Y /1 R
e I R—RBEIL—AD—DFEL
- Mainh'oEERHD
- RENTOCX1IEZ21-)L
o ZIRIMmEANDT—FNR— hzigt
- TCP, UDP, multicast
- Carrier: 4 RAX¥—>vU>2J, ORI
=Gl
o HEHIFRPCHEHD
e MBDON—vUZTAR
e J—REIDOFAICIEFR—LT—EXZFH
e CUIYW—JL: yarp
- ¥EeHlfE. B2 —) Ll
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Microsoft Robotics Studio

Robotics DeveloperStudio 4

http://www.microsoft.com/robotics/



http://www.microsoft.com/robotics/

e ITICHTULTWDS

e SIANILOENTEFZ/\—RDIT
7 DY —EXEBDOIMSRIbZ iRt

o BFIAM

e =L —ATI>2D 7ZiEH
— AGEIA PhysXH&#X 5

e JSOHYA2AH-TT—X

e Windows®Dd CHIFHTE]EE
- 212U, HBDED/\— RITITI7(THIL
— LEGO NXT, i-Robot, ActivMediaZs

DSSP

e DSSP : Decentralized Software
Services Protocol

e SOAPXR—XXD7JO NIl

e V- g (dH—EXRDES
HKEUTERS=ND.

e U—EXR&EE: 7TUT—2320D
S5A 51 LPTHNIX. &Rk, 12
BE. EZAUD., HIBRAIREIRER=
IRT>T7A47 1,
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OPEN-R
(IHAIBODO = R)LDxT77)

OPENR
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e AIBO, SDR-[3,4]X, QURIOZED I

JI\—=ROITF7IAR—F> K~

VI KRII7ZIAZR—F2 b

9 CICHTLTWS
FFTT : SONY

7—FFIF v

CPC (Configurable Physical Component)

- BIZR—FRZ NIBEBOHERE, fIE. Y11=
DRAINSG A= EDEFEIRZNE L TLD,

A R—2%> MEM sampleObserver
- AT—ZEUS~«

Connekt

connection

sampleSubject

Load

- IR—=FEUF~ Qe i

o BERIBIESI/RW MRS
- A A—ARZTEUFT~+ o
o BIRBDYATDOMRY MM ULTHELU System
A 25— T — X%ttt

~ W —_— . module m ; )
— Xg/r) I/ ° j I/q:\/ t IJ j—,]/ Walking moﬁlewsmn out},,t \modv\User;zzfjgare
o HiH, 4EFHITEL, 2EBHITE- e — o

- O ALY NEE -l

N
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ORIN

(FEEAHOMRY b

http://www.orin.jp/

Al 7= )LD
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AIST ORIN (Open Robot Interface for the Network) QAL

\
)

o E 2':0) F A |:| 7|_§ ‘\J |\7~§—E‘; [ PANUC | YASKAWA |B EKawasaki MITSUBISHI| DENSO KOBELCO
- FAO/RY b2 bO—S%H# o o B d
- VILFASAORY FEIATA . el
w5 CRIRTAL (i
— X>)\— (ORIN A>V—271)
e FANUC, YASUKAWA,
Kawasaki, MITSUBISHI,

DENSO, KOBELCO)
e MU —
— ¥ioR4 Windowssay —

‘Remote maintenance |
viathe [nternet

.~ “ - - TIV—i B Amaten RRD: robot fescurce detation
o ROIWEFEDATE 3> "TERE - SHODKAEF T
RAO: : TAT D77 Ak, COILE)
NS Robok Access Object
P]EE DCOMEA-2RIZ ... ORAOTOZ AL F =2
Atk OR- F-72
742t ZRHE
- Xy NDJO—=2o70OK3)L »—mﬁ o [P
» DCOM (SFEIHF) e e
myxr | . .
- IR15 : PC&Windows e . i

SiAE7ar 0¥

DIRLERNER e _J pl RAP: Ravot Access Pretocol
. = || ! A5 2o WA T 125135
V'& wie-3 =] | Tz CE Ve
¢

SOk 1 SOAP(HTTP +XML) T1M

R

[
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RSN P (Robot Service Network Protocol)

(ORY OSSO RY—EXTL—LD—7D)

X
http://robotservices.org/ l

http://www.robotservices.org/wiki/ip/ Robot Services initiative
- l Ky k $=ER A=27F7
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AIST RSNP (Robot Service Network Protocol)

g RSaiglzl\/‘I'{\y“I\\ﬂj—t“Z/r::/
7FI) iEE
- 20045RE
- ORy NETSY R IA—LA
UTe A > =3y NEEiE T
HcRESHR AR ZHIET

)

T

=

r

e RSIH—/\ETIERMHIDT -
AZz&ioOmRwy I\?i' ITUT

0 J ;
i 1

- XETFH, BFD. ORY AT —aFra-vem
W RIEORY NEITH

N

i1 Eﬁ:_?if’ﬁl:éiéﬂ'—ﬁz 2 FRRHY—ER

e SOAPZF|H (RFUY—E2%)

o BHPuShiSBEZFIAL N T
Firewallik UiE{EZE15 W %

e FL L COMY MEALLHS— = :rfw—m &3
v bk (O5DR) EDEE
(CFI AR

— cf. RTC

e L S

© RRHME, EFELMAFE AT ROBOMEC2013 RTMEEBESERILD
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ROS(Robot Operating System)

Open Source
Robotics Foundation

Willow (

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

o Willow Garage
— 200735 200w bR F+7 — (K. Menlo Park)
- 201445 Z2=1E
— Scott HassanHh*H &
e googleDIHAT > > DIFED—A
- EZXRIAEFTIL
e VI K :ROS (#E) +/\—R :PR2 ZIR5E
e PR2Z10EHUETKERR E(CH

o AEZTDI MEIHZEIRD ﬂ

robot cs
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ROS (Robot Operating System)

B .

> KENR>F+— Willow Garageh'BFE LU zO/Mw KOS,

> 2007FEHSRF.

> A—T>2V—-XEUTIAELY—XO— RENR,

> IRTE(XOSRF(A-7° »Y-A0i" 749284 H], IET_ (ZOpen RoboticsiCtfi®) NEIE

> O/MwY MMEEEER (oY, 4. 7—A. BFEE) 2T 1—)Ut. BRIICELT
O 5 &89 2iBES D T i, (RTM ETET MRAURED. UTILIA L - B ER0)

> Linuxd¥ J I\UIT%@%’%’Z%HM} (Linux(CBNTZARB) 1> XA M=ILHh'ES.

d1—Y:
> Savioke. FetchO/R> - 27X, Clearpath Robotics, b3I&FRAENMNDORY RHOSE LT

¥RF.
> FMNETETIFORRIA—RERDODTULNDS

Y |

> Ubuntu Linux t _ETEME (a<> RADIC & BIIENER)
> MDOSIEARITIEHR— KU TLVRLY

> FS 77TV —2 gD ATIES

> rviz:OMRY bORL IXREEE 3D TRR
> MovelT!: 77— AOBIEETE

> Navigation Stack: HXIVERL - #FESETIE
> IRTER/\—=3> : ROS2(CF TH
> RTMEIMROESES « U ILIA LEBESD
> BE(XOMGODDSIEEREZFA (RTME Hitalths)
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ROSD{1#Hds

e J—RK :ROSOEZ1—J)ULE
i
- 1/—k=170tX Node0: ..
o YARH—: /—ROBEBYPNEY Nodel:
DR FTBR— AT —EX N A e sy -

TopicO: -

— 25/ =& || — L,rcm“nlzbﬁ‘rci%rcim i1
/(S7i\njg_IeAP%i1rﬁ_gE;ifure’-)D%SPOF LRI CUFNRS-E7] % LT
- fhod) — RKD%EICERE LIRS ROS '
QR VASYANA oiers
o KSA—HY—)\: J—ED NAY = "5
INGA—BZRTFIDT—5  /SFeR:

XMLRPCT#EE
NK—RA
- YA —ANTEME. J— K5
(IXMLRPCT)7O1zX
e rosout: /— R(CX L Cstdout,
stderr KD 1&EN =R

E— ~E W IBID
R— NMIBEE TSt

>
ROSHMEZTO ~IJL
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AIST ROSENR - UU—RERE Al

. DISTRO (=Distribution)
- EEfm/\vwo—=>C &
- N\—=3> 2 &C&RINDNTVDS. (BICEENSDD)

— DISTRO nameld&E X THULA L, ==t
I1TDistro: http://wiki.ros.org/Distributions
o Kinetic (Kinetic-Kame) 2021.5~ -

— Ubuntu 16.043%35hR

- BAT—BHVNSVWERICI-THNB

- 2021%4BZFT (#T)
e (Lunar Loggerhead)

~ 2019458HR— MET "
e Melodic (Melodic Morenia (e<xs<rx)) 2018.5~

— Ubuntu 18.0433Shx

- ZLDI1—YHYEH

— 2023%F5A%T (KT) ————
e Noetic (Noetic Ninjemys xr#s>monx)) : BT -

- IRTAR. JRA(COA—UINIBXDDHD ,

— Ubuntu 20.0433i54R

- 2025F38AFT. UEYU—-XFERL

ROS C Turtle August 2, 2010

AALCEDNBDO— RR—L, BEXFET7ZILIT 7Y MR
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aibolcBF3FH Al

e aibo
— F1AIboT(EOpen-RT (/X< ROS ‘
FH U TL\ DR \
e ROS kinetic (J\—=3>) %&=F|
500 DA =T >NV -V T
217 (ROSEL) ZFIALTL
e Stz X%ZEWebH - ~_LTHA

[ Sony Global - DTA Softw. X

G ERS-1000- Google #% X

aif

> C | ® osssony.net/L
EEA@E0Davy e lMMABAODPFOxé REA M- QAW »

ros-catkin-pkg

* Softuare License Azreement (BSD License)

*
* Copyright (c) 2009, Wlllnw Garage, Inc.
ed

H

disclainer in the docunentat ion and/or other materials provided
with the distribut ion.

Neither the name of the Willow Garage nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTUARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

— — — X | rights reservi
\ * Redistribution and use in source and binary forms, with or WIU’VD\J(
— * modification, are permitted provided that the following cond
* are met:
-
* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
\S 187 AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
* FCR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
\ * CCPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
. + INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
* LOBS OF UUSE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
* CAUSED AND ON ANY THECRY OF LIABILITY, WHETHER IN CONTRACT, STRICT

# LIABILITY, OR TCRT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
* ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED CF THE
# POSSIBILITY OF SUCH DAMAGE.

ros-cont ainer-network-setter

lI\\f ElE E/] - j -U—“ — 4B :I:I:
\ ( ( — ( ( * Software License Agreement (BSD License)
s E /\ ' Sapvright (c) 2008, Wil low Garage, Tnc.
* ved

rights reser

*
* Redistribution and use in source and binary forms, with or without
% modification, are pernitted provided that the fol foning conditions

\ == * are mel:
— * Reds rifutons of source code wst relain the above cooyr aht
notice, this |ist of conditions and the folloving disclain
Redi St Fibut ions. in'biriary forn muct raproduce the shove

*
*

*

*

*  copyright notice, this list of conditions and the following

#  disclainer in the docunentation and/or other materials provided
* with the distribution.
*

*

*

*

*

®

Neither the name of the Willow Garage nor the names of its
contributors may be used to endorse or promote products derive
fron this software withoul specific prior written permission.

THIS SOFTUARE 1S PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
748 187 AND MLV_ EXPRESS OR IMPLIED WARMTIES, INCLUDING, Bng NOT -

http://oss.sony.net/License/ERS-1000/
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RTM&ROSODLESE

ROS

o UNIXl—ﬂ(CEH%“J—)L (45
(CCUI) hEE
- S>EAKR(FLinuxd®AHHHR— ~

o ?%%@/f“/b’-?%@‘}X?A%

o EREAENIEEBER
— 7B OERNEZE D TULVRL)
- O>R—2%> M EFILARU

e J—R (OA/R—3%>b) DE.

=2E6CT5D
- WGH'EEREZEIEL TS/ —
RAHVZE
o I-—HHNZL

o A=UPURNIEDTERNA

—JTER
o WEDRFIAZMESE

RTM

XGOS - EFEBEDIEIENZ LN
— Windows, UNIX. uITRON. T-
Kernel. VxWorks. QNX
- WindowsTRA1 >« JEHET D
HAH
- ESOI—TH R0
— REERFI XA RN
GUIWY =LK BDOTHILABE
TERMEEE SN TS
- OMGIZEMITNULIENTEEER]
- B—R/)(—F o —FERHIEDPT)
- I TCIC10IEEDERHLD
OAIRN—R> N ES)LHBEHE
- AJZ x4 MEE. UML - SysML&E
DOEENERL)
- EBEFIAR—XFHFE
IEC61508#%FE T s HS
— RTMSafety

E=—B(CKDLLE : http://ysuga.net/?p=146
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(1 —XRT—RADZAL] [ROS1TI(F]

o WHOOMRY K e BADOMRY

e HHAHCPU o H/ICPU

o UTILIAL <:> o IEUTILIA L

o BN T B e BUINAEEEES

o HEEHER . WEMmIT

o BENUHBEESNL/I— o BEERHES (MmainBiz)

Cho ExTemEElb Uiz

AT IKBRY O O O
(Fr7z7 45l ]

e Zeroconf (avahi, bonjour, UPnP%) . . ’

e Protocol Buffers

e ZeroMQ (and the other MQs) ‘ ‘ ‘

o Redisixritrsiskey-values— 52 ~7)

e WebSockets ROS7Z A& (CCH R UTZROS2ADIZITZ FHIR
e DDS (Data Distribution (BIE3 L)
Service).

http://design.ros2.org/articles/why_ros2.html

uuuuuuuuuuuuuuuuuuu ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 58



e JB{S : DDS(OMGIZ%#EDpub/subiBE= RJLDI)7)

- T RILD T TVEZERUIELRODDSER (ERBEED) ZFEX
DEDIC

- H—[EESN720) (ROS1TlEmasterhi&5 23 & x)

— QoSHllfElA E]8E(C (History, Depth, Reliability, Durability)

dAMR—R>2 MEFILZEA
EEDOS(CH I (Windows., MacOS)
ROS1& (T UWZTIEE

- BELEETERV. Bl U

tLF1 T3 (DDSttF1 YT+ =FIH)
U7V A IsEITR]EE (LinuXdDd+)
HEIA A T ity

http://design.ros2.org/articles/ros_middleware interface.html
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AIST DDS (Data Distribution Service)

e OMG(Object Management
Group) CEEE{L =N TZpub- 7 2
subBF>—45)\X=R)LD T DDS

e Pub/subZE(E A
- FEYIONRIUEZEEBR-TT—

IMNEEETNDEEH

e SPOF (BE—[EEr) HR0)
discovery X =X /s

e OMGD = )L J7’TF(MARS)
CTEREI7OT+ JITEBH LT -
DTFCRE :
- BHERELER(T10IZE
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aisT ROS2 U U —REHE

e Ardent Apalone (2017.12—2018.12):
- Ardent(Z42173) Apalone (77)\O0>AX, XwR>A})

i

e Foxy Fitzroy (2020.6—2023.5)
— Foxy DK SR) Fitzroy (J\1\7tzfi X (Fitzroy River

turtle))
- J\JIEIE. MZIRAPIE, __—
— Security Enclavet4ge (B—IDD_J — RDHDT7 I X H|R
) DEA
e Galactic Geochelone (2021.5—2022.11)
— Galactic (88501D) Geochelone (V4 X)
- FJAJ)L bDODDSh'Galactic Geochelone (ADLINKfT®RL) A\ coscems
ZE
- Nav2 (navigation stack for ROS2)MDs#1t
e Humble Hawksbill (2022.5—2027.5) : R{T
- Humble (Eﬁ&%fd}) Hawksbill (9’]/ 7’]/) Ardent Apalone December 8th, 2017 December 2018
- Tierl7R— k Ubuntu22.04, Win10, Tier2 RHELS, Tier3
Ubuntu20.04, macOS, Debian Bullseye - e S
- MZRHEEEN - 2K - )\TTJa0 v IR

alphal - alpha8 August 31th, 2015 December 2016

Iron (2023.5—2024.11) : HfT
— Iron (EkIrwini®) Irwini (77—« ZHX)
- B—EBEXOA> bOXRTZ 3>, )ISA=FT-)LI\V D ROSIFEHAXCEOND I — FF—L
L SATHATIEBADA N NESHEES SN EEE G S BB
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O/RY ROS/= RILD T 7 DELE ~l

MIDDLEWARE

OpenRTM-aist Universal O /O C++, C, Python, Java, UNIX, Windows,

OMG RTC Lua, .NET, Android macOS, ulTRON,
QNX, VxWorks

NON Universal A /O C++, Python, Java, LISP, Linux original

Matlab protocol
Free style

ROS2 Universal | A /O C++, Python Linux, Windows boe
macOS (Tier‘?’)’ Lifecycle node (RTFS)

OROCOS Universal A /O C++, (scripting: Lua) Linux, Ice, CORBA
Windows, Etc..

OPRoS Universal O /O C++ Windows, Linux Original

protocol
OMG RTC

Humanoid/ N /O C++, Java, Python, Lua, Linux, Windows, Original
Universal Matlab Mac OS X protocol

Free style

ORCA/ORCA2 Universal A /O C++, Python RTLinux, CORBA,
CURD, Ice
Other ’

MSRS Universal NN .NET (C++,C#,VB,etc.) Windows DSS-SOAP
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AIST

OpenRTM-aist

Universal

O/RY FOS/= RILD T 7 DLbE

O/O C++, C, Python, UNIX, Mac OS X,
OMG RTGC Java, .NET, Android Windows, ulTRON,
QNX, VxWorks

ORIN FA robots O / % Windows
ISO ORIN

UNR Platform

Internet
Service

Internet
Service

O / X Java NEVERYY

RSi RSNP

O /O Java NEVERYY
OMG

RolS/RLS

PlayerStage Mobile N C, C++, Tcl, LISP, Java, Llnux

OPEN-R AIBO, Llnux
Universal A/ % X Java,
Python

Open Robot
Controller
Architecture

Al

MIDDLEWARE
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o [I7hw MEREXEZ EOO7RwY ROS - = RJL
4

e RTZNILDTV7OBEW., V—FFTTF v,

IR
o TDBD

7w ROS/= RJILTD

AHDEM (Egithub(CHHFHULFET, —
https://n-ando.github.io/titech_robotics

J7 DENA]
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Likh— MR 1

1-1 B EEFH=E (2 E) (o)

~EETBENSFARMUEZ KD D~

e HD2BHET—LDIE v
EFF KDL
=P2 (X, V)

DIEZ=], [, 01, 0 TR,

(x,y)

X =[2><cos(91+92). X=
Y, =byxsin®,+6,) )=

MIDDLEWARE
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Likh— MR 1

1-2 : WEEY QBEHEE) e

~FIAIEN SEEAEERDD~
o BNV — LADEEENFZRD K,
E> b0, 0: U TFORTREND,

J
91= 5-0(— @

92= ﬂ-ﬁ

aEpE o RIKTEIR, =B EZF]
ARUT. I, ldtﬁiﬁa_ﬁo

128, BEI2DHDDT. BERMI(C(FTHK
EIRDOTOFZERODZELET D,
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RIXEHE
=BEOA EDOBMRIV

b2 + 2 — a?

COS (¥ = .
2bc
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&=
yCalESESN

OX W ITHEZOETDE
tang = 4
X

JRDOT. HEEE arctanz (S &

g = arctanz

MIDDLEWARE

X

\ 0,
Python(dmath.atan2(y, x) &\ EEHFIFATBIEE

sinfd=x D& arcsinx =0
cos@=xDEE arccosx =0
cos@=xDEZ arctanx = 0

PythonTl(dmath.asin(theta), math.acos(theta)Z&DEEEHFI F o] 6E

uuuuuuuuuuuuuuuuuuu ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



L 7k—

2EHEDT —

Ny SN CRHEIRAT DT
DOEHEFNF 7 THE I DL T DEFRDEZDPython

b ERRE2

A Vi N

JO0SALZEMRL. ROTOTS L'k BEITRRZ R E

Paiza.io (https://paiza.io) OFIFEZ#E T B,

B8£%: th = invkinem(link, pos) Z/ERk

import math

(4053)

def invkinem(link, pos):

th: 2DDEEIDAE [ded]

link: 220U > T K[m]

pos : FALE[M]
5188, RDBEWVLWI NEERE2 DA
E9TD

Python"CiFlJﬁH"C%ZaE’g“ﬁ BEEX
math.pi: FHEZR
math.sqrt(x): xDFEHIR
math.acos(x): cos MiFRIER

11 = link[O]
12 = link[1]
X = pos[0]
y = pos[1]
Id =

b =

a =

phi =

th =1[0] * 2

th[0] =
th[1] =

math.atan(y, x): tan OFEIEL
return th

link = (1.0, 1.0)
path = ((-1.0, 1.0), (-0.5, 1.0), (0.0, 1.0), (0.5, 1.0), (1.0,1.0))
for pos in path:

print invkinem(link, pos)
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