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Verify Installation (Windows)

https://sealbreeder.github.io/TMU-Ubiquitous-Robotics/210519

 OpenRTM-aist
— OpenRTM-aist-1.2.2-RELEASE_x86_64.msi (Use the 64-bit version)
— Restart after installation

* Python
— python-3.8

— XWhen installing the 32-bit version of OpenRTM-aist, Python also
installs the 32-bit version. Python also installs the 64-bit version if
you install openRTM-aist 64bit.

« CMake
— cmake-3.20.x-win32-x86 _64.msi

* Doxygen

— doxygen-1.9.xx-setup.exe

* Visual Studio _ |
_ Visual Studio 2019 If there is a newer version,

install it
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https://sealbreeder.github.io/TMU-Ubiquitous-Robotics/210519

Practice contents

* Create a component to flip an image

Process image data received by InPort and output it from OutPort
Learn how to use data ports

Set the direction to be reversed by configuration parameters
» Learn how to use configuration parameters

Rt System Editor connects to other RTCs and activates RTC

* Learn how to use the RT System Editor

Ll e FliparR—Rk OutPort

InPorth 514 rcia TIRBEEFREL
-7 B (RTF OutPort 5% (3

m_image_buff m_image_buff
Flip Lt =3 Uk — Flipa =3 Ut
AHBER flip_mode=0 EFRGER ADER flip_mode=1(>0) EEREER

5 - = - i

ADBER flip_mode=-1(<0) EFESRKEE®
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The whole procedure

» Creation of model types such as source code by
RTC Builder

— Edit and build source code

— Generate various files required for build
« Edit .txt CMakelLists
» Various files generation by Cmake

— Edit source code
« Edit Flip.h
 Edit .cpp Flip
— Build
 Visual Studio, Code::Blocks
— Rt system creation and operation confirmation by RT
system editor
* RT system creation
« Data port connection, configuration parameter settings

rrrrrrrrrrrrrrrrrrr ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 4



Component development tools
RTCBuilder




AIST

RTCBuilder

* A tool for inputting component profile information and
generating model types such as source code

— Output C++, Python, and Java source code

JPIUF) $BEE) FEF-NN) #8F(A) FOSIHNP) FFR) FEI(W) ALT(H)

- B at e e 45-702 || B | & Java =T RT System Editor |5 RTC Builder |
B )yr-2-19270-5- 8 = B | testDataPort i3 = =
e v ~ RT-Component Basic Protile R A
4 (& testDataPort A ZOEsay TRRTIVA-F NOBERRREEELET - A4 RT:;?—*)I;E%U%&EU&}EE%% i
= build g COEFFIUR—F Y MDR—2A VR VAL (CHERENET .
& cmake TRy |tesontbon BRTESLFRTUTP AN BE. ) AT, TY5— I OHTT-
& doc E22-L@E : | ModuleDescription EVa-LBE:  RTIVA-FYMRETIHEEOBETANUET.
& idl g T ASCIIZFHEATEET.
&= include S = f-say RTIR-2Y M- T3y BB ELET -
gl R Miyamoto Nobuhiko x.y.2(x,y, 2ZBEF)OHH T AALTREW.
4 2 T 2 E RTIVAR—FMHERUIAEE R, ROSEREELET.
Eg;tle’tgts.m *ET2-UA7TY ¢ | TEST ¥ ASCIIXFHEATEET-
COPYING.LESSER IWAR-FUhE:  |STATIC v EPa-An7RU: RTIA-FMONFIVEASILET.
: ? BRERVMSAREEONTTUREANTEILNTEET.
R ADHE testDatabort I PU7{€5(E: | PERIODIC v BATEZXFR. PUIPRYE BF, )T PYH-ZI70FHTT -
o sAre: RmAosEREy.
E . ¢ IR NESE ) -STATIC: BHBIICERL/BIRBESIBVRTC
rtc.conf [IDataFlow []FSM []MultiMode -UNIQUE: Ehe‘m:%ﬁ%ﬁﬂg%mr—';ﬂm
> RTC.xml L -COMMUTATIVE: BB BIEERRTC
=1 A
RTC.xmI20160703191959 RACR PHFETAR:  RTDA-FUNOPITET(REEELET.
RTC.xml20160703192534 EAR: PeriodicExecutionContext v -PERIODIC: ;_ﬁ%ﬁﬁb\@_aaﬁiﬁg_mc
2 RTC.xmI20160703193235 . -SPORADIC: E{TERMNFEEOFMETERTC R v
testDataPort.conf 7 e ~ - — .
&t E5| PU74674 | TR b G—EAR—b| > IFal 3=y | FFxMER | S35 | RTCxm
“;Ezzigpy 9 Buildview 2 =g
= testEdison
(= TestIDL
(& testIDLPy
(= TestImage in ot
= testlava
¢ testiaval testDataPort

= testlavaService
F ] S Y

< >
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Launch RTC Builder

o Steps to start
- Windows 10

e Enter "OpenRTP" in the lower left search
window

— Ubuntu

e GO to the directory where Eclipse was deployed
and click the following command

e$ ./openrtp
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Launch RTC Builder

* |t can be very time consuming to start from the app
view, so it is recommended that you open the Start

menu folder by doing the following:

25— MNEEICEEHTB(P)
TrAOEFTER(1)

Sfart naming ServicexH7')vo L‘C
77 274 DGFZERIEER |

. « Windows » Start Menu » JO43/4 » OpenRTM-aist 1.1.2 » Tools v o =
A Zal EHEE 23 14X

(# OpenRTP KB

[# RTSystemEditorRCP 2016/05/30 9:23  Ia—bhwh 3KB

2016/05/30 9:23 23—k 2 KB

{#) Start Naming Service

TTTTTTTTTTTTTTTTTTT
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L aunch RTC Builder

T—JAR—ADER

Eclipse SDK (3. T—9AR-ALEENZTANSCTOTIIMERFLET -
ZOTyaAERTIT-IAR-A-TASEERU TR,

D—HAR-A(W): IC:|¥workspace v ‘ £8(B)...

O Co@iRET Il ML TR ' FRLRL(U)

______« | [ ok [ swwn
D VAR—RISESEISHERELTOKEYYVIT D

24| 2EHL - &= [FWelcomeR— S D TxEBLCELS

P < _— ¥ e
TrAIUF) RE(E _=R(A) TOIINP) FFR) DFIW) ALT(H)
5 @ £327 N—

Eclipse N&2Z%

N mE =] ?
|
g-j D—FH—OHRE N 57

@ / -'j’yj)'/ _ /‘ #,
HF DT - \ P

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 9



AIST ?\T

Launch RTC Builder

HEDTSA—RRGFATEBURILE D9 Y BaCVS VRS M= 192705~

&ava (F74LE)
J". follava ORIEE

I I | $diava &8

g3 RTC Builder

Java - Eclipse SDK - T EES

e
BREQ) JOSINE) EAR) MFW) ALTH) o 7/ ‘.
ity v 94yy-75e2 [ \IW e LoH R0 ” T~

=0 BETFINSY R |JSANITTE

ERTITINSA VBN A RTC BU"deI"E'ER L-COKé_‘a 1) ‘77

Froel
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Project creation

e Create skeleton code for Flip components.

— Components that invert images

e Process image data received by InPort and output it
from OutPort

e Set the direction to be reversed by configuration
parameters

InPort FIip:I:/ﬂ':—*:/F OutPort

InPorth 514 TRE§E FEL

o
- BHEE R =R

m_image_buff

=

2
\
AHE® fiip_mode=0 LFREGER ADER flip_mode=1(>0) EEREER
ERrEr—— FlipD) 1t —5 4
ANBR flip_mode=-1(<0) EFEGRKEE®

uuuuuuuuuuuuuuuuuuu ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 1 1



AIST

Tutorial Page

e Open a page from the
Official OpenRTM-aist T OpenRTM-aist

The power to connect

website as shown on
h 1 h Pukiwiki¥=217JL
t e rlg t ] \ _ e B  Github Pages 7_7:9»‘%;& ooror Fan W O
— https://bit.ly/2LU3INZ e e
E{NE T > R—2 > FOVER (Windows 8.1, OpenRTM-

aist-1.1.2-RELEASE, OpenRTP-1.1.2, CMake-3.5.2,
VS2015)

BE EREE FORSC> | #8F BER | Node export 33 | Devel

* (FU&IC

* OpenCV<&(E

* YER9 D RTOR—R> ~
RTO>R—=2 Mb

* cv::flip BED
* cv::flipBERIC DT
* OR—FR 1% &aname(flip_info)
* BFIRIE - RIS
* Flipd>R—2> hOBEDAER
* CMakelC LB EIL REHTBIRT 7 A )LDER
s ANV V-ADRE
* Visual Studiolc &3 EJL*
* Flip 2 mMR—=> hOEMERER

* A2 R—R2 bODiES:

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 1 2



Project creation

TESzHMEIFIpILANL TR T &9 TS

JTOT1H0E(P) :I Flip I
FIAIE-OF—23>0fER (D)
O7—Za2(L): C:¥Users¥3E—¥Desktop¥Nobuhiko¥workspace¥Flip SE(R)...

TrIUF) IRE(E) Y-A(S) YIrHHUM4(T) FEF-NN) #&FA) TOSHNP) =F(R)
‘M __#;voqugtg.;,ﬂv;;v:v‘» Gviw

g )vs-2-1H2... 51 Ofy=.New RtcBuilder Editor i
B8 o

. (& AbsFunction

. & AccAndMagnsd :0)74:‘/§7U \)7 )

. (= AccelerationS

. (= AccelerationS

. (= Adafruit_PWM

. (= ADC_Edison

. (= ADC_MCP3002 r

. & ARTooIKitPIus

. (& Backlash ? &T(F) oot
. = Bias

e A folder called "Flip" is created in the directory specified in the
workspace when Eclipse starts

— At this point, only .xml| RTC" and ".project" are generated
e Set up the following items

— Base profile

— Activity profile

— Data port profiles

— Service port profile

— configuration

— document

— Language environment

- RTC.xml

- narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 1 3




e Set basic information for components, such as rt component

AIST

Enter a base profile

profile information.

e (Code generation, import/export, and packaging

CRTCFEIZAINI T8
CTISREBEANTS

ModuleName

ModuleDescription TTa- A
1.0.0 e
N=zAax:
Miyamaotoe Nobuhike

on AL .
TEST nr9a:

A-FYNE . STATIC TTa-LnF)

TOTAET(R PERIODIC

N I =
AAR-FLMEE (4 pataflow [FSM || MultMode

BRI 1 T

<
BE PUFAET4 TGP F-ERR-| 22T Fal -3y PR &R SE-F# RTCxmI

TEAIATEBR

SUm—F R

RTIVA—F Y N ERRTEEmEREELET.
COBMEA—F Y NIN-2A 225 2 AR RN,
EATEILFRFNTFAUb, WF. )\ AT, PrE-29703HTT.
RTIVA-FMURAT S MEtORTEANLET.
ASCIIZFHEMNTEET.

RTIA—F NI - 53V EETELET.
XyZ(X YR RR)OHATADLTERA
RTIVA—F Y NEFRLUNER S, AVSEERELET.
ASCUM=HERCESEY.
RTIVA-FYMODTIVEADLET.
BRECBLIBBIRIEONTIVERANTILNTEEY.

EMTE2ITFI. FLTrAwk BF. )\ T0. TH5-A37DHT .

RTIA—F o NOREETLET.

STATIC: S ERM/FIRRATLRLRTC
-UNIQUE: B)I9[C&R/SIBaNs1-~)BRTC
COMMUTATIVE; 2h30Ic£/8IRERRTC
RTIA—F A NDFIFAE T REEELET.

'Y

MIDDLEWARE

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)
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AIST

Enter a base profile

Module name
- Flip
Module Overview
- Optional (Flip image component)
Version
- Optional (1.0.0)
Vendor name
- Arbitrary
Module category
- Optional (ImageProcessing)
Component type
- STATIC
Activity type
- PERIODIC
Component type
- DataFlow
Maximum number of instances
- 1
Execution type
—  PeriodicExecutionContext
Execution cycle
- 1000.0

Summary
- arbitrary

ZOHLay TRRTIVA—R Y MOEEEREEELET.

*ET1-)ILE
B IEE
N :

e 54T .
.""\/";-ﬁl .

*BTa-ILATIY

IR-F MR

7Or4ET(E .

AM—F U MNES

BRAVAIVZE

Flip

Flip image component
1.0.0

AIST
ImageProcessing
STATIC

PERIODIC

..............................

1
PeriodicExecutionContext

1000.0

'Y

MIDDLEWARE

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)
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i

MIDDLEWARE

— N — E I_I_I
TIOT4ET12MNDK
o [FHIDBIVITAETAEZRTEITD

TI74E7T«
v POTAET4
IORYLA TREATIFIL A - WIRIEELETY.

AR ONRHEER TR T 3702

FIBCUETT. 22 -2 NS T BRI — )
BT

ExecutionConte

onTnitialize onFinali
ExecutionConte:
R FFANDEREFLIT S22
onStartup onShutdown onDesctiveted 753
Al T QI -2 onfborting  ERRORMRE
onError ERRORUAR:
onActivated Deactivated Aborti
el on enaberting onResst TTRELET
onError onReset
N onExecute
DataflowE VA4 bOTha% onStataUpdate onExecu
onExecute onRatzChanged onRateChanged
FSMETYR—+YNDFHaY enaction
ModeCh: d F
snaction onModzChanged £~ F#f
ModeB I R—FNDTIZY R
nModeChanged : R TAABMEN AT
~ Documentation SaRf: SHERTEMLET.

<
BE 77T ToAM—F F-EAR—t| 0¢Eal Sy | Py HER SiE-58 | RTCxml

r 7’)7‘-4 ET1147 %_“-EJR
o IBEVITAETH=ZBXCTDFIE

e 1. (P REFEEEY 57 7 1E 1B ERR il BRI =T I FAET AL ERAE
(BIRT BERCRTEND) ’53'0] ol PO TFAETAIEEBE ﬁ—ré;h,,g,

FII/TTAIT IO =Y Y

onStartup ; onStartup onShutdown
liveT e L‘f—avr"' 33y
aliveRr IVR—FIbPh3aY alivelREETOI M~ */H’U‘D
onActivated onDeactivated onAborting
onError onReset onActivated onDeactivated onAborting
DataflowB I -y M523 ongrror onReset
onExecute onStateUpdate onRateChanged DataflowR I R—% M) 753 3>
FSMEIR-RM)PHZaY onExecute onStateUpdate onRateChanged
onAction FSMEIR—FIMDFHZ Y
ModeRaVR—%Y M)7HZ 3> onAction
onModeChanged ModeRIyR—RY MDY
~ Documentation onModeChanged
IOtHLa TRETIL A OBBRERATIFFIX MERLET . .
LBV EERT AL, ENENOFFIA MR TEET. ~ Documentation

Phac54% : |onDeactivated ZOEhEYTRETHY A OBEEHET A F L M RRLET.

LBO7PHVERIRTHE. TNENOFFIX MR TEET.

I 7h574E74%& . |onDeactivated

2. 777»“:7-4% Di#ERE. ON- OFFEERT%

O OFF
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Activity

settings

Callback Functions

Process

onlnitialize Initialization process

onActivated Called only once when activated

onExecute Called periodically when active

onDeactivated Called only once when deactivated

onAborting Called only once before entering ERROR state

onReset Called only once when reset

onError Called periodically in ERROR state

onFinalize Called only once at the end

onStateUpdate Called every time after onExecute

onRateChanged Called only once when the ExecutionContext
rate changes

onStartup Called only once when ExecutionContext
starts execution

onShutdown Called only once when ExecutionContext

stops executing

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

17



AIST

Activity settings

« Enable the following activities

onlnitialize L
onActivated .
onDeactivated 2Oty TRBATEPI Ay AL W HEELET.
onEXxecute IR—R MR LR TARICRET 3733
onInitialize onFinalize
ETTFANDERLAZIECEETE 73
onStartup onShutdown
aliveREETOI M—R UM Ph2ay
onActivated onDeactivated onAborting
onError onReset
DataflowRI - MYPHZ3Y
onExecute onStateUpdate onRateChanged

FSMEO R-R Y MNDPHS 3

onAction

ModeE I i—F U MDPH Y
onModeChanged

'Y

MIDDLEWARE

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

18



'Y

MIDDLEWARE

Data port settings

Add and set InPort and OutPort

2 *RobotController &2
Data Ports
~ DataPort Profilg

This section defines RT-Component's DataPort Profile information.
*Port Name (DatalnPort)

Add | | *Port Name (DataOutPort) Add
Delete Delete
~ Detail
This section specifies a short description of each Data Port.
If data port above is selected, each port can be described.
Port name :
*Data Type ‘ V|| RelLoad
IDL file : [
Var Name ‘

Nicn Dncitinn |1 EET

we o . O€1€CE the Data Port tab.
« Steps to add a data port

Data Ports

This section defines RT-Component's DataPort Profile information.

*Port Name (DatalnPort) b

Add Port Name (DataOutPort)

Add

clete Delete

v Detail

This section s
If data port at

roiname: | CliCK the add button for ImPort or OutPort.

*Data Type ’ V‘ Reload
IDLfile: |

|
Var Name ‘

Data Ports
~ DataPort Profile
This section defines RT-Component's DataPort Profile information.
dlasihl (DatalnPort) Add | | *Port Name (DataOutPort) Add
- Delete Delete
~ Detail . .
wwna Click the port name to rename it.
is section sy
If data port al
Port name : ‘in (InPort)
OEIERI IR TC: Timed thortSeq v || Reload
IDL file : [<RTM_R >¥rtm¥idl¥BasicDataType.idl

Var Name L

Set each item.
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AIST ?\T

Data port settings

« Set the following InPort
— in

2 *RobotController &2
« Data Type:
RTC: :'IyimedShortSeq Jata borks

o Please dO nOt mISta ke |t fOF This section defines RT-Component's DataPort Profile information.

T| medS hort type . | *Port Name (DatalnPort) Add | | *Port Name (DataOutPort) Add
a Delete - Delete
« Set the following OutPort —

—_— out This section specifies a short description of each Data Port.
If data port above is selected, each port can be described.

® Data Type : Portname:’out(OutPort)
RTC::TimedVelocity2D P—
. . *Data Type :: imedVelocity. v | | ReLoad
¢ Please do nOt mIStake It for IDL file : <RTM_RQOI>¥rtm¥idI¥EvtendadDataTiunas.idl ‘

TimedVelocity3D type and wrName || |
TimedVector2D. o — Select the data type

from the drop-down list.
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AIST ?\T

About the data port

« Port for communicating continuous data

RTCO T—ADHN  [rTC1
—_

H hR—k ABR—
“OutPort” “InPort”

* The following examples are dataflow type push, subscription
type is flush, interface type corba_cdr type is

testData.data = 100 testDataln. read() |/
testUatalut . writel); std::cout << testlata.data << std::endl;

_,,

on Executefd#raid 7P o7« 74T
readf#E 1FU H T

onExecutefd¥ri s 7 o074 74T
writef# 1E0F 19

Wflteﬁaﬁ'ﬁ{;& ﬂ%zo tbb?“:ﬂgf,'\ﬁnfﬁ@’& ﬁﬁ&ﬁ / \777(:%35&3} readI’a?J?’S{% [':_FU IIZEIL/?‘-:E%,%—C/ \977b\6;'_§7& Eﬁa}i}_\t
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MIDDLEWARE

About RTC::Cameralmage type

e Data types for image data communication defined in
InterfaceDataTypes.idl

B4 LRI E R B,
struct Time

{

unsigned long sec; // sec
unsigned long nsec; // nano sec

5

| EEOEE TS,

EEOSIERINT 5,

?t ruct Cameralmage!
|

T Tine tm:

—ome——unsigned short width; !

- unsigned short height;!

& D42)L H7-W O bitBre 8 e 5.

unsigned short bppit | SEFmAELAL,
 string format; v ]_ ]

Y g =7 DIEREINT B

double fDiv; |~ %@Iiiﬁﬂibﬁtho

l

| g1~k (bitmap, jpeg® D BATERH.

sequenceloctet> pixels; !

BT —AEBET D,

—OBE. octetRD I E EECHNEFAHTZ S,

sequencel3 BLFID £ 37T —HERILFFERT S,

- xoctet®!|3 C++Tl2unsigned char® | Zowt L 93N TH 3
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MIDDLEWARE

Configuration Parameter settings

* Add and set configuration parameters

RT-Component Configuration Parameter

~ RT-Component Configuration Parameter Definitions

~ Hint
This section defines RT-Component Configuration Parameter. Config.
*Name Add
Delete

Parame’

~ Detail Data ty;
This section specifies each Configuration Parameter description.

Parameter name : ‘ ‘ Default

Type ‘ ol \aranie

*Default Value ‘

ey Select the Configuration tab.

Basic | Activity Data Ports |Service Ports | Configuration Uocumentation| Language anc ewewer

« Steps to add configuration parameters

RT-Component Configuration Parameter

~ RT-Component Configuration Parameter Definitions

RT-Component Configuration Parameter

~ RT-Component Configuration Parameter Definitions

This section defines RT-Component Configuration Parameter.

This section defines RT-Component Configuration Parameter. sName Add
*Name i speed _x
Aud Delete
Delete
Click the parameter name to rename it.
J
v Detail
~ Detail CI |Ck the add button 5 This section specifies each Configuration Parameter description.
This section specifies each Configuration Parameter Parameter name : ’speed_x ‘
Parameter name : ’ |
o

v|

wnowawsrureor ADVANCED INDUSTRIAL scien | €t each item. |




Configuration Parameter settings

e Set up the following =3 =
configuration parameters
o flipMode L
e Data type * int izjjzz:flzisz‘:ﬁzb-%y/C?ﬂ—mém‘lééﬁz%ibim
e Default value : 0
e Constraint: (0,-1,1) el
e Widget : radio s
e Other items are optional [0

=B =

ADE®R flip_mode=0 LFREES ANE® flip_mode=1(>0) EERGES
— Fligd M —F A
ADE® flip_mode=-1(<0)  +Fi&RIEES

e Make the direction to flip configurable

P p——— ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



Configuration parameter constraints,
and widget settings

« Show GUI when editing configuration parameters in RT
System Editor

Widget : text » :
e Constraint: 0<=x<=100
« Widget:spin 40
Step:10

Constraint: 0<=x<=100
Widget:slider
Step:10

40

<
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Configuration parameter constraints,
and widget settings

« Constraint:(0,1,2,3) 0 1 @2
* Widget:radio
« Constraint:(0,1,2,3) <0 1 72
» Widget:checkbox (13

0 0
 Constraint:(0,1,2,3) ; i | !
* Widget:ordered_list 3
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Document settings

e Set up various document information

° A "Flip 2

Fd+aA2 FERR
v AUR—FY MNEE v EYb

ANESERESHTENTI A2 IVA—FYMEE : VAR N TIAERBERMELET.
R - zofd: WA= NET AN RIERESELET.

AN
FITVZLRE :
v 0
fRERS - E

I
MR, EAKF:
SEH:

SN RaInA

;t,;; ';3?45?4 FHR—b B—ER—F 3YT4FaL -2y | FEaxyMER | S8 RTC.xml
TRFa AU MERIZTEER

e Please set it appropriately this time.
— You can leave it blank
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AIST

Language setting

« Set information about the language to be
Implemented and the operating environment.

Language and Environment

~ Language v Hint
This section defines a language that is used. Language:
Environment :
@C++
O/
P

Set the language.
This time, set "C ++".

reeweorraermes depending libraries and Oses etc that are used.

Version

0s Add

Delete

Detail information

OS Version

<

Basic | Activity Data Ports Service Ports Configuration Documentation Language and Environment | RTC.xml

{ Add ‘CPU

|

I' Delete L

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)
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MIDDLEWARE

Skeleton code generation

* A skeleton code is generated
by pressing the code
generation button from the
basic tab.

— Workspace¥RobotController

 Source code

— C++ Source files(.cpp)
— Header files (.h)

« CMakelLists.txt

* rtc.conf, RobotController.conf
e efc.

RTC Type: ’

~ Code Generation
Generates code.

Code Generation

~ Import/Ey “acmation

Click the code generation button

<

Basic | Activity Data Ports Service Ports| Configuration Documentation | Language and Environmel

Select the Basic tab.

« Check the generated file

“Show In“(FRRFGiE)->

so check if the above file exists

— Right-click the created project and select
"System Explorer".

— Explorer will open the workspace folder,

# Package Explorer 3 Right click on the created project
ey —lopic

= Robot™ Koo 3

Go Into L DataFlow [ ]
Open in New Window stance : ’1—7
Show In Alt+Shift+W > ™= Navigator

& Copy Ctrl+C % System 'Explorer

&5 Copy Qualified Name Properties

3 Paste Caclus I

¥ neters | “Show In"-> “System Explorer”
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Edit source code, build RTC
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Steps to build

* Generate various files required for build

— Various files generated by CMake

 Edit the source code

— Edit RobotController.h
— Edit RobotController.cpp

e Build
— Windows: Visual Studio
— Ubuntu: Code::Blocks
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CMake

* Generate various files required for build
— Describe the settings in CMakeLists.txt.

* CMakelists.txt is also generated when you create the skeleton code in RTC Build E
Visual Studio

(V1)a—32T74)b,
JAVIINITAILE)

CMakelLists.txt

CMake

Makefile
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Editing CMakeL.ists.txt

 Modify CMakelLists.txt to use OpenCV

— Open CMakeLists.txt in the worksapce¥Flip directory by Eclipse or
notepad and modify as follows

string(REGEX REPLACE "-1”
'OPENRTM_INCLUDE DIRS ${0PENRTM INCLUDE_DIRS} ") ¢

FONEArLd O R o

1 |set (comp_srcs Flip.cpp )14

% set (standalone_srcs FlipComp. cpp) |

g f|nd_loackage(Open[)‘«f REQUIRED) ¢ " find_package(OpenCV REQUIRED)
g |f (DEFINED OPENRTM_INCLUDE DIRS)1 ZIB 0

8

endif (NOT TARGET ALL IDL_TGT)
add_dependencies(${PROJECT NAME} ALL_IDL_TGT) ¢
target link_libraries(${PROJECT_NAMET ${OPENRTM_LIBRARIES} ${OpenC¥_LIBS}):

add executab |e(${PROJECT _NAME]Comp ${standalone_srcs}t

$Tcomp_srcs} ${comp _headers} ${ALL IDL_SRCS})
target | ink_ ||brar|eS(${PRUJECT _NAMETComp ${OPENRTM_LIBRARIES] ${0penCy LIBS})

target_link_libraries® 5121=${OpenCV_LIBS}ZiE /N

WRERTHADTER —3
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MIDDLEWARE

Generating files needed for build

* Drag and drop CMakelLists.txt onto cmake-gui
— CMakelists.txt is a folder for projects generated by RTC Builder.
({5 : C:¥workspace¥RobotController)

A CMake 3.7.2 - - o EN
'L W= RobotController - oiEN
— File Tools Options Help
{ i G- B IATER Where ic the source code Eromse Sowce..
= b (et - XA ) ’ b S v
E; ] h-4 £ [ ~:‘- P B IRAZEE Uhere to buid the binaries: v | Eromse Build..
e 1z K- - =hEEOEE LA J0)54 — -~ )
BIE—5% ° | MR EMORE IANG M S oo BROYOER Search [ Grouped | | Advarcad | o Acdd Entry Remove Entry
. . Name Value
© - 1
W 7o

= BEER

& OneDrive

y doc
== 37y
:; 7 il
& .
BF A1 . indude
src
project 201 .06  DROIECT Tl | Fresz Configure to update and display rew vabies in red, then press Gererate fo generate s=lecied build files
& F-bdn-7 = - - 7e)
.. CMakelists.txt 201 THAN PP Conigure Generate Cpeon Project Curent Generator: None
COPYING y
N pC -
) J COPYING.LESSER
5950-
-4 ’7\;# = _ README.RobotController
? :# )‘fr @ RobotController.conf
E'J;— ’ ¥ rte.conf
. r; & RTC.xml
i, \T b __ RTC.xmI20170609172246
W <1
& 0= 74

€ 2yb-n ¥ < %
SEQRE 1EOREEER 3.26K8 T:
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MIDDLEWARE

Generating files needed for build

A CMake 3.16.3 - C:/Users/TyouK/workspace6/RobotController/build

File Tools Options Help

Where is the source code: |C:/Users/TvouK/workspace6/RobatController Browse Source...

WWhere to build the binaries| |C:/Users/TyouK/workspace6/RobotController/ build v || Browse Build..

Search: D Grouped D Advans=~ 4cid Entry Remove Entry

Name
Set the folder to generate solution files etc.

(e.g.:C:/workspace/RobotController/build)
Add "/build" after drag and drop.

Press Configure to update and display new values in red, then press Generate to generate selected build
files.

Configure Generate Open Progct Current Generator: None

35
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MIDDLEWARE

Generate files needed for build

A CMake 3.2.1 - C:/workspace/Flip/build = F [ x|
Eile Tools Options Help

Where is the source code: |O:/workspace/ Flip

Browse Source...
Where to build the binaries: |C:/workspace/ Flip/build LI Browse Build..
Search: [~ Grouped [~ Advanced R Add Entry | Bemove Entry |
Name | Value | ¥ “
A Create Directory
Build directory does not exist, should I create it?
Directory: C:/workspace/Flip/build
Yes No |
i A ~ 8 A.
buildZ4 )LE BNEFELGEWGE X
Press Configure to update and display new values in red, then press Generate to generate
selected build files.

ER T HMEIMEN NSO Yes | RIR
Generate | Current Generator: None

Configure7R 2 %09
AVNA VIR EGTEROWNERELGSATIDBRELE)ETD
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Generate files needed for build

EIFBEORTE , A CMake 3.2.1 - C:/workspace/Flip/build - © =
Visual Studio 2010 32bit — Visual Studio 10 2010 File Tools Options Help
Visual Studio 2012 32bit — Visual Studio 11 2012 Where is the source code: |C:/workspace/FIip Browse §ource...|
V!Sual StUdlo 201 2 64blt T V!Sual StUdlo 11 2012 Wln 64 Where to build the binaries: |O:/workspace/F|ip/build LI Browse Build.. |
Visual Studio 2013 32bit — Visual Studio 12 2013
Visual Studio 2013 64bit — Visual Studio 12 2013 Win 64 Search [ [ Grouped | Advanced o Add Entry | 3¢ Remove Entry |

Code::Blocks — CodeBlocks -Unix Makefiles Name value

cify the ener_.oroF this project

Wisual Studio 12 2013

(¢ Use default native compilers
" Specify native compilers
" Specify toolchain file for cross-compiling

(" Specify options for cross—compiling

Press Configure to update and display new values in red, then press Generate to generate
selected build files.

Configure | Generate | Current Generator: Visual Studio 12 2013

Found CpenCV 2.4.11 in C:/Program Files (x86)/0penRIM-aist/1.l.2/0p€L|
You might need to add C:\Program Files (x86)\OpenRTM-aist\1l.1l.2\0Oper

!

;Ij

< Back Cancel Configuring done

4

e

/

’ Z&E‘i Finish7R%2 %—-’#3_' ‘:Jl'y(gonﬁgure donerfﬁﬁtéh‘CL\nldfﬁl?:I_)‘Ji
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Generate files needed for build

A CMake 3.2.1 - C:/workspace/Flip/build — &
File Tools Options Help

Where is the source code: IC:/workspace/ Flip Browse §ource...|

Where to build the binaries: |0:;"workspacef' Flip/build LI Browse Build.. I
Search: I [~ Grouped |~ Advanced op Add Entry | 9 BRemove Entry |
Name Value

“ Generate‘l?@./%_'—# LTI74 )b’éiﬁiﬂ'é

Press ﬁn\ 6date and display new values in red, then press Generate to generate
selected build files.

Configure Current Generator: Visual Studio 12 2013

- T T

You might need toc add C:\Program Files (x86)\OpenRIM-aist\l.l.Z\OperLI

Configuring done

Generating done v

4 >
-

’ [Generating done A& RSN TLINIEETH
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Editing source code

 If the version of CMake-gui is old, there is no "Open
Project" button, so double-click the file to open it.

— Windows
 le-click "RobotController.sIn" in the build folder to open it

— Ubuntu

» Double-click "RobotController.cbp" in the build folder to open it.

| build - oKl bulld
f-bn | ®E B )
j | é iEEE - XER- L 4 L‘::J' ‘ J - H i’\fl?ff\' s
— r =] P | BiRgER
EONT g Bat-m- cpgmozE MU O L cogrounez O BiERLT7 1
YUY TR 2 2R N F—LA
®© v 1 Ju « RobotController » build » v e o w7277
. ¥ ¥9vn—K
W 7N A Zm = N D Faxvh
T BEFRUR |_| cmake_install.cake 23 AKE J71IL o
| CMakeCache.txt 0 2 THFAR FFaxsh Hes#
%@ OneDrive |_| cpack_options.cmake 2017/06/09 17:23  CMAKE J74 )L BEIFv
) REaxob || CPackConfig.cmake 2017/06/09 17:23 CMAKE J74Jl P r Y
| B || CPackSourceConfig.cmake 2017/06/09 17:23 CMAKE J71 )l @ O35
| BFA-LOF [ INSTALL.vexproj 2017/06/09 17:23 ++ Project FI4R
2 INSTALL.vcxprOJjﬁlters f?l_ 06 w?s 1; i‘3 Project F... @avea—s—
& R-HL-7 %] PACKAGE.vexproj 2017/06/09 17:23 ++ Pro; -
1 PACKAGE.vexproj.filters 2017/06/09 17:23  VC++ Project LS
N pc RobotController.opensdf 2017/06/09 17:23 OPENSDF J71)l ES R
8 59>0-F - i 2017/06/09 18:02 SDF J74)l @R xyhTI—IERT
i FANT % | 2017/06/09 17:23 oft Visual... B H——~Eih
o REaxob . 2017/06/09 17:2
Sz &1 uninstall.vexproj.filters 2017/06/09 17:2
B 74 || uninstall_target.cmake 2017/06/09 17:23 CMAKE J7AJl
b z3-wb ] wix.xsl 2017/06/09 17:23  XSL J7)l
&y 07 T4 [ ZERO_CHECK.vexproj 2017/06/09 17:23
1 ZERO_CHECK.vexproj.filters 2017/06/09 17:23
€ zybI-4 | <
2BECEE 1{EOEBETER 8178

A "—L RTM_Tutorial_2017 sample

i

[~ | cmake
[~ ] doc
‘ idl
] include
ol 5

CMakeCache.txt
CPackConfig.cmake
CPackSourceConfig.cmake

Makefile

E_:! RobotcController.cbp

RobotController.layout
cmake_install.cmake
cpack_options.cmake

uninstall_target.cmake

RobotController

src

H4X ]
EDTAT L TANT—

SEDTATL THNE—
MEDTAF L TANT—
AEDTATL TN —
SEDTAFL TANY—
35.0kB 7B
3.5kB FHAb
4.0kB FHAh
8.6kB FHAh
23.3kB AER
137 34+ %=97Pv7
23kB F#HRb

43kB F¥Ah

E B
17:28

17:28
17:28
17:28
17:33
17:26
17:22
17:22
17:28
17:28
17:34
17:23

17:22

“RobotControlier.cbp” &R LE L7 (23.3kB)
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MIDDLEWARE

Editing source code

« Windows
— Visual Studio starts

« Ubuntu

Code::Blocks starts

8Q RobotControlier - Mcrosoft Visual Studeo A ¢
BRI RRY ToHRMNE) A TANR $=LD)  P-AD YANE) MWD O AT

o - G-t me P O=2t Windows 7700~ «

M IE

Ruseate «  Wird2 . ’

o wane V0d0 .
MRS TR EA,
Peleane V037

[RobotController] - Code::Blocks 13.12

‘F B ARG > G @ 0 al 2 )E » s i

Management =

Projects

v @ workspace

> Bg RobotController

Logs & others 3]
« & Build log 3¢ | ¥ Build messages 3 | € Debugger 3%
File Line  Message

Welcome to Code::Blocks! default
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MIDDLEWARE

Editing source code

 Edit RobotController.h

Visual Studio

DG 74K  ®EE® FRV  JOVIINP)  EWREB)  FIYID)  TAMS  ARN) Y-)

| | e oa B ARG > § e 0al
B2 W Release ~ x64 P O-7)b Windows 7/ Gemeemms : _
4| home/miyamoto/RTM_
Nl V) 2-v3y 193705 VX BRiecs 22 "descript
= 23 "version”
ll‘ Q ”D,, 5 v@ < @—I ['@ ’E| v OWOFkSpace 24 ::vendor".
. p— S S T v 5% RobotController 25 nLategory
N | YU1-v3y IHAT0-5- O (Ctrl+) P~ 26 activity
= i > B CMakeFiles 27 "kind”,
T &1 YY1-v3Y RobotController' (8/8 7OYIIH) > 28 "max_inst
Ji R : : & Sources 29 " language
I D [%] ALL_BUILD (Visual Studio 2017) "
- : : ¥ B Headers 30 lang_typ
z D [ ALL_IDL_TGT (Visual Studio 2017) v & 31 /
& b [ INSTALL (Visual Studio 2017) . home 3 wCONT. dof
2 b Ml PACKAGE (Visual Studio 2017) & miyamoto 34 "conf. def
NIl < [ RobotController (Visual Studio 2017) ¥ B RTM_Tutorial 2017 B
b wm 2B ¥ B sample 37 "conf. w
> 8 "conf.
b Ig AEBKREESE ¥ B RobotController gg "zng. ::
- 5 ¥ B include 3? 4 2
b RobotControllerh ¥ B RobotController 42 -'222{ 2
4 Source e Y o~ RobotController.h 33 "eonf. 1
P ++ Robg? “CDp 45 "conf: t
B CMak , o
N BB DL . Ciudia 20470 — ‘ e
g - \‘
Open RobotController.h from Solution Explorer Projectsii>RobotController.h& <
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Edit Flip.h

Edit source code

finclude <rtm/CorbaPort.h>
finclude <rtm/DatalnPort.h>
finclude <rtm/DatalutPort .h>|
[00enCY R A o 2L — F 2 2 LD A 2 )= F
finclude <opency2/opency.hppd

using namesp>"3 RTC;

OpenCVDANYSE—T7AILEA I II—FT B
#include <opencv2/opencv. hpp>

pﬁivate:

! <rtc-template block="private_attribute™

£/ <fric-template>

cv:iMal m_imagebufft;
cv::Mat m_flipImageBuff ;|

EHNDEE
cv::Mat m_imageBuff;
cv::Mat m_flipImageBuff;

'Y

MIDDLEWARE
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Edit source code

Edit Flip.cpp

110 -RTC::Ffet|.Jr‘r'|lfiinjniie_t Flip::onkct ivated (RTC: :Unigueld ec_id)
111

112

113

114

119

116

117 , |

118 ! e -

’ onActivate| Z3B /0

121 =RTC::ReturnCode_t Flip::onDeactivated(RTC::Uniqueld ec_id)
122 | {
l';-':f:i if ('m_imageBuff.empty())
124
125 BIiFH A T')DOREN
|26 m_lmageBuff release();
127 m_flipImageBuff.release();
128
129
130 |
131 onDeactivatel =38/

43



Edit source code

e Edit .cpp Flip

134 =RTC::ReturnCode_t Flip:ionExecute(RTC::Uniqueld ec_id)

135 {

136 LT =20 F 2 2

137 if (m_originallnageln.isNew()) {

138 J4 InPort = 2MERAIAH

139 m_originalInagzeln.read();

140

141 A InPort FOuiPortOBIEY A ZMBE L A A — VB A FIDREESE

142 if (m_originalInage.width 'z n_flippedImage.width || n_originalImage.height 'z n_flippedImage.height)
143

144 m_flippedinage.width = m_originalInage.width;

145 m_flippedinage.height = n_originalInage.height;

146

147 m_inageBuff.createl(cv:iSize(n_originalImage.width, n_origzinallmage.height), CY_8UC3);
148 m_flipInageBuff.create(cv::fize(n_orizinalImage.vidth, n_originalImage.height), CV_8UC3);
149

150

151 }

153 A InPort D EIE S — 2 %n_inageBufflC O —

154 memcpy (n_inageBuff .data, (void *)&(n_originallmage.pixels[0]), m_originallnage.pixels.length());
156 o InPortp s MERFT— 2% R Td 5, n_flipMode 0: XEREY, 1: YEFEY . -1: BAOFEY
157 cvi:flip(n_inageBuff, m_flipInageBuff, m_flipMode):

158

159 / BIETF - 20 4 AAE

160 int len = n_flipInageBuff.channels() & n_flipImageBuff.cols & m_flipImageBuff.rows;

161 m_flippedInage.pixels.length(len);

162

163 J TR L IcEE T — 2% QtPort|c 2 —

164 memcpy ((void £)&(n_flippedinage.pixels[01), m_fliplnageBuff.data, len);

Bbh

166 AR L BT — 2% WwtPorth 5N T 5.

167 m_flippedInageOut .write();

168

169

‘"Q } return RTC::RTC_OK;

onExecutelZB0 L
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Edit source code

'Y

MIDDLEWARE

Steps to load data
SNewB S CHRICBEAEN-T — AN EET SHERER

LW —A0OF oy O . Se—

|f (m orlgmallmageln lsNew()) { readﬁﬁgj['cj‘-”—aa)ﬁﬁﬁﬁ

m

i
{

I“P“ff T f— |.-1|T|:._ :1+1‘|. 2* o =
_orlglnallmageln read() —

BEY A ZRBEL T — RS T DRIF

WPart > OutPart M

1
f (

' readBMER LIRS AT
ZHm_originallmagel~7 —42h\&MHsn s

originalImage.width "h_fllppedlmage width m originalImage.height '= m_flippedImage.height)

Steps to write data
ZHm_flippedimagel =T —42%& &

/7 R L 7B — 2 & OutPort|c O —
memcpy ((void *)&(m_f | ippedimage.pixels[0]), m_flipImageBuff .data,

A RET L BT — 2% wtPortirasE Hhed 5.
m fllppedImageOU'L write()s

\' Wite M TF— S DEEAH
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MIDDLEWARE

Compiling source code

Visual Studio Code::Blocks

homejfopenrtm/workspace_test/Flip/include/Flip/Flip.h [Flip] - Code::B

DC Flip - Microsoft Visual Studio

TAUE) |EE) TR(V) JOSTINP) ‘E B B Q RKF B % © all
-0 | B-aEE| 90| I # WIS oLe) Ctrl+Shift+B : -
i = - 2 Build
. — VA2 00 87 K 9 B 2 e ]
Wa-33y IHAT0-5- . . .
. g | - Ya1—-23>2045)—>(C) V £ | Flip:: -
@ 2o W1-3aUTI-FOMERS(Y)  Alt+Fil Vanagement =
JU1-23> TH2T0-5- OFR= ( & Flip OEILE(U) ' home/openrtm/workspace_test/Flip/inc
R YJa-33y Flip' (9 TOT1HH) Flip DUEILK(E) hExecut! || Projects |symbols E * $1d3
b [ ALL_BUILD o o » 8 .
b P ALL_IDL_TGT Flip 67)->(N) Citen( | ¥ © Workspace 9
b [ doxygen_doc T0Z15M03(3) > ERAIAZ - 1F“P 10 #ifndef FLIP H
4 [ Fli R read () 11 #define FLIP H
p T4 R & EOTOI7/IL(P) » > .
4 ;.| Header Files — BT & CMake Files 12
3 Eliph JwF EILE(T)... 8] 13 finclude <rtm/idl/BasicDataT)
4 Flip. ge.widtl » B Sources ) D tondadne
) ERTR—Tr— 14 finclude <rtm/idl/ExtendedDa
4 2 Source Files AXF—Z7—(0)... - A vt tarfanal:
- e.width ¥ B Headers 15 #include <rtm/idl/InterfaceD:
b *+ Flip.cpp A M) Ctrl+F7  heigh 16
b im FEMEEFEE T ¥ B home 17
B CMakelLists.txt r 147 m_inageBuff .create(c Y B anenrkFm 18
e .- 140 m FlinTmawaRoff Avana T
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System construction support tool
RT System Editor
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AIST

RT System Editor

Tool for operating RTC with GUI

Data port and service port connection
Activate, deactivate, reset, exit
Manipulating configuration parameters

Manipulating the execution context

« Change execution cycle
» Execution context association

Composite
Launch RTC from manager

Save and restore the created RT system

= RT System Editor - - Eclipse SDK =20 “
TPOWE) REE) FEF-NN) BFR) FOSNE) EGR) MUFIW) ALT(H)
NG @Wor B v - - v e H4vh-PHEX [ | &’ Java |7 RT System Editor | gy RTC Builder # F/(yJ <= 7554085
M Name ... = B | @ *System Diagram % SO J0)G.. % =8
Edros v s
4 77 localhost JorF4 L
+ (3 openrtm]|host_cxt
L Cameraviewer0|rtc < 3 Fipo
o ek Path URI localhost/op|
7 Flip0|rtc Instance Name Flip0
T3 OpenCVCamera0|rtc . . . Type Name  Flip
-Dut Or\giﬂﬂllﬂiagel ipr in Key_out Description  Flip image o
l . ! Mouse_event Version 1.0.0
OpenCVCamera 0 Flipo Mouse_X_pos Vendor AIST
Category Category
Mouse_Y_pos State INACTIVE
Cameraviewerd propertes

ow
4 & ExecutionCc
(o] 0
State  RUNNING
Kind PERIODIC
Rate 1000.0
4 ¥3 InPort
Name .originallmay
Data Type IDL:RTC/Cal
Interface Ty corba_cdr
[ Configuration... 53 =48 Dataflow Ty pull,push
Subscriptior Any
properties
= 4 B¥ OutPort
= Name flippedimag
&3 Data Type IDL:RTC/Cal
@ default flipMode 1 Interface Ty corba_cdr
Fo>l Dataflow Ty pull,push
Subscriptior flush,new,pe
properties

ComponentName: [Flip0 ConfigurationSet: default

active  config name value

Pos: (257,115) Size: (111,39)

'Y

MIDDLEWARE

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

48



AIST ?\T

Start RTSystemEditor

& Open Perspective O X

{21 CVS Repository Exploring

1 Debug
&’ Java (default)

"y N %

E/ & Java Browsing
| Y2’ Java Type Hierarchy

4= Plug-in Development

: " . " ¢
Click the "Open Perspective" button. e

¥ RTCBuilder

lelp T RTSystemEditor
&Y Team §'ynchronizing

v v Quick Access|:| B | |&

= B 5= QOutline & = |m

An outline is not available.

Open Cancel

select "RTSystemEditor" and click the
Open button.
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RT System Editor screen configuration

-~l‘0_ ‘ld':—-:."q 1.."r -vvc.'- ‘T' A:..u :
» - T-",)-m———--—_—:"“
VATLITAAE |

——

-

|

[

' » o

. : I . ]
= N

. ' J - =
' X—L—E AP 2— | UMT_‘f&'I

/

...... s B e e -

———— . ——— - |
L .~ R | R
- -

— s

iy
\I
\J
0 ||
4
¥
55 |
l Tt
\l
w
\l
n
¥
I
L=

ORI Sem BN
- Convet » - o~ - -~
AT mwoun n o e B M _— [ w—— I -~
- 2 - L4
v B M L e T ”n o %X
. - Morva: vom
~r— - wn b he —e [ e o » &Y Comem o Lad
- cager o
e ——- I~ v mpran " [e—— e mperens s P
e - o . AN ! L
e -

- e wa T SRS 51
» » |- [
~ N LRaOs el 24y
- b d - fasda e
RIFTATHFAME2— |
- [AROS s

WA H—FhEa— asmm o 1] Oy Ea— I

YR=vEa—
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AIST

Check the operation of flip components

e Create an RT system that inverts and displays images taken with a
webcam

Start a name server

Launch CameraViewer RTC and OpenCVCamera RTC
e Windows
- [OpenRTM-aist 1.1.2] — [C++] — [Components] — [OpenCVExamples]
e Ubuntu

- $ /usr/local/share/openrtm-1.1/components/c++/opencv-rtcs/CameraViewerComp
- $ /usr/local/share/openrtm-1.1/components/c++/opencv-rtcs/OpenCVCameraComp

Launch Flip RTC
e Windows

- FlipComp.exe is generated under Release or Debug folder in build¥src folder,
and launch it

e Ubuntu
— FlipComp is generated in build/src folder, and launch it.

Cor]cnecting it with CameraViewer RTC and OpenCVCamera RTC, and “All Activate” the
system.

Key_out

->out originalImageIﬂippedImage in

OpenCVCameral Flip0

Mouse_event
Mouse_X_pos
Mouse_Y_pos

CameraViewer(

NATTUINAL IND U IE Ul /M Vi Y b b VA WA 1 0 I Wil YW i MUY, § el IV Vs WA | AU 7 5 1
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AIST N

Naming Service

* A service that manages objects by

name )
_ _ _ R—LY—/N—
— Register the RTC with a unique name

« Tools such as RT System Editor get object
references by name from the name server
Root

L openrtm.host_cxt

RTCO
* Procedure to start —
-« e | |If "localhost” is added to the
‘/, = v left view, it is successful.

CIICk the (Vg M Name Servic.. J — EEJ::W\AL} : Ei /‘vR?{ll)_cg(()ﬁgr;tg
“Start_NameService" button. iocainds] C | Thisection
*Componen
FZ X E T F ' Description

*\ersion :

*Vender :

52
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Start Naming Service

OpenRTM-aist 1.1.2 LT D FIIE

o [RA—K|TFRTOTAY 5L 1—IOpenRTM-aist 1.2.0]—ITools ] —
[Start Naming Service |

o [RA—k|TF7TYE2—(BTXE)I—-IOpenRTM-aist 1.2.0]—T Start
Naming Service |

ETDOIZZIZAALTHE 1IZStart Naming Serviceé A AL THEE)

F= G-/ OFFLAZAAL T

TPIWE) REE) FEF-NN) #R(Q) TOINE) FGR) 9UFY
1= W G

o oFF. iR vt e Be ORI S
localhost] v (Address:Port) & Name ... 52| @Reposi.. = B
- Eros v

HBA—LF——DFELR. K—FESEIE
% Ell&localhostiZ A AL TOKEY V79 %

[ ]
— Windows 7
— Windows 8.1
— Windows 10
— Ubuntu
« $ rtm-naming
;tm A=) og;—gvmfj :Dimrwiy*jéai E)
e slms )
e A — N —BMASLES 9T D
o

ET B | £ROEa—I=TNocalhosti B R SR TORIZEGET
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Connecting data ports

Jr1IUE) R|E(E F-hN) ®/FQR) JO031H
i F_:Qa'sz"? v

M Name ... 5‘;‘-3.»"’”'}‘Reposi... = 8
w2 & -
’l} S 90 o‘ .

:@ﬁ@v&#?:&'@System Diagram’&%ﬁ?’é'é
on}

M Name Servi... 23 = B & *System Diagram g2

L

= |

4 2T localhost

P openrtm|host cxt
2 Flipoirtc

Key_out
Mouse_event
1 2 OpenCVCameral|rt
— I _> Mouse_X_pos
Mouse_Y_pos
‘OpenCvCamera0 Flip0 CameraViewer0

 EBIDR—LF—ERE1—HD
CameraViewerQ.rtc, OpenCVCamera0.rtc. Flip0.rtc%E

- System Diagram|ZFSvJ 7RkAyT
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Connectlng data ports

Connector Profile n

OpenCVCameraOCDroutJ ZEIRL T,
Flip0®DTloriginallmage IIZFSvJ 7 RFAYT

ConnectorProfileZ A AL TZE

Name : _OpenCVCameraO out_Flip0. orlgmaIImage

Orlglnallmage ﬂlppedlmage Data Type : IDL: RTC/CameraImage 1.0 v

’. Interface Type : corba_cdr v

Opencvcamerao ® F|Ip0 Dat_aflow Type : push v
— T >

FDEEDBRETOKES oY

Skip Count :
ClE#4...

@ sagaal

-\.out originaIImageE-ﬂippedImage

OpenCvVCameral "\ Flip0

| ORI EAEREINE
2. InPort, QutPort W& TR D
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Connecting data ports

Key_out

-\ out originallmagel flippedIimage in,

OpenCVCamera0 Flip0

Mouse_event
Mouse_X_pos
Mouse_Y_pos

CameraViewer(

Flip0® lflippedimage | &CameraViewerOMDlin | Z1E# 9 5
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Activate

\) JOZHRP) FFR) 4UFIW) ALT(H)

‘ ) out originallmage flippedIimage in Key_out
e e B S B o [ | @ee [F D o -crsnoiimase ST, fippedimag v
2 = || - Mouse_event

Activate (G) = o OpenCVCamera0 __Flip0
|

Nl *System Diagram 23 Mouse_X_po:

| Mouse_Y_po:
[

~ywer0

- TAll Activate J/TRA2ZH9 "”RTctﬁ‘ﬁel:t;nlij’a—?w“ﬂ:ﬁklﬂ

[

e Check if the image taken with the webcam is displayed
inverted
— If you don't see it
e The camera is not connected to the PC

e Data port not connected
e RTC is not active
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MIDDLEWARE

RT-Component state transitions

e RTC has the following conditions: e )
— Created
e Generates an execution context and -
start() is called to put the thread in the - _ N
execution context In a running state ST oot
e Automatically transitions to the Inactive . )
State [ Stopped Running ]
. .‘9[ exit / RTC::onStartup oo oot exit / RTC::onShutdown J
o I n a Ct I Ve ExecutionContext::stop
e activate_component method to tranSition  Lcreermremmmremmememm—————
to an active state 3 e \
- - - Inactive ctive
e Display on RT System Editor is blue o oy / RTC: onctivate
Active ExecutionContext: :activate_component dot//Rgfc-ionEéeCUEQ t J
- xecutionContext::deactivate_component keXI ionaessivEe
e OnExecute callback is executed by -
execution context . S
e The return code RTC_OK to an error T
state other than the return code do / RTC::onError e
. . Steady Error
e Green display on RT System Editor —
— E rro r- ExecutionCntext::reset_component ‘ [Retu]mCode_t!=O|\]
e OnErrrer callback is executed by —QE%[RHWCO@J:OM w1 e |
execution context \_ S

e reset_component methods to transition
to an Inactive state

e Display on RT System Editor is red
- End state
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MIDDLEWARE

RT component state transition (immediately after generation)

. Created

exit

/ Alive \

o . . - entry / RTC::onlnitialize
%*}J':Cfeated%%':é*z L'C exit / RTC::onFinalize

FETAVTIRCDEREETS

—DEf(Zonlinitializea—)L/\YIZEEITT 5 i Stopped j [ Running ]

— _ .7 exit / RTC: :onStartup , = exit / RTC::onShutdown J
ExecutionContext: :start

e ExecutionContext::stop

VVStart)“/‘yF‘l:JﬂJiﬁ':l UTFXFRARA Inactive Active

f )
. . _ . entry / RTC:.onActivate
Runnni ng:lkﬁ‘§ '*ég#é . . ] ExecutionContext: activate_component do / RTC::onExecute
—D&=onStartu pa—JLs VWM exit / RTC::onDeactivate

A / xecutionContext::deactivate_component |
FUHEN S )

[ReturnCogle_tI=0K]

( Error )

entry / RTC::onAborting
do / RTC::onError

Created{RRED X (ZInactive IRREIZ BT 5 H;Steadv Error |

ExecutionCntext:.reset_component

[ReturnCode_tI=0K]

Resetting ]
% [ReturnCode_t=0K] entry / RTC::onReset J
\ ) j
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RT component state transition (activation)

r—

. Created

exit

/ Alive \

entry / RTC::onlnitialize
exit / RTC::onFinalize

;' _ N - - L . o ‘ i Stopped i ( Running ]
RTV_XT'L\IZ-_{QU)*%{’E"J: JRT:I/#_\_*/‘ I:d) ‘ .% exit / RTC::onStartup _ N exit / RTC::onShutdown
7 U741 74%&F4T5 &activate_component A/ vk A ExecutionContext::start
UEFUH::"'&*L%SO . . o . - . ExecutionContext::stop
activate_componentAVyk[Z&YaR—R A
ActivelRREIZEZFZ T 5. e
ZDEonActivateda— )L/ AV IR ETEND e - %
5 | Tnacuve ;e Active 1
. - entry / RTC:.onActivate
ExecutionContext::activate_component do / RTC::onExecute
= = N exit / RTC::.onDeactivate
xecutionContext::deactivate_component  {_

/|} — —

[ReturnCoge_tI=0K]

ARETOETILTXRAIDSE.
onExecutea— )L/ N\ N ERMIZIFEVUE IS, 5 —

entry / RTC::onAborting
do / RTC::onError

H Steady Error I

ExecutionCntext::reset_component [ReturnCode_tI=0K]

[ Resetting ]

[ReturnCode_t=0K] entry / RTC::onReset J
\ E - P, /
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Working with Configuration Parameters

o V\éc_)trking with configuration parameters from the RT system
editor

— Set the direction to flip

OpenCVCamera0 Flip0 Mouse_X_pos

Mouse_Y_pos

‘out originalIn agelﬂippedlmage in Key_out = Conﬁguration n

CameraViewer(
1. FIIpO’éEﬁTZ’Q ‘ ConfigurationSet : default
=] Configuration... 3 = 8
ComponentName: Flip0 ConfigurationSet: default ) =, i IS
== 3. flipmodeZZEE T % ¥l Apply

active config name value T . — e

IS default flipMode 1 (?3' o

| /[ Frool -
= P
= 2 BERSVERT

rrrrrrrrrrrrrrrrrrr ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 6 1



'Y

MIDDLEWARE

ave system

. 77 syst NFR VAT LE N3y REIFAIVEEAND

S
‘out originalImageIﬂippedlmage in Key_out K - [ -
: Mouse_event c = T ofile Information [ x|
OpenCVCamera0 Flip0 U - \
Mouse_X_pos $
cC Vendor: AIST
Mouse_Y_pos
System Name: Flip_test
CameraViewer0 Version: 1.0
- B Path: C:¥workspace¥Flip_test.xml
System Diagram ETHJ')vIL T AN
rSave As. Jéigmj'%) B All Activate (G) Update Log:
All Deactivate (H)
— — 52 All Start (B — -
(B) CameraViewer0 IRTER(S)
a2 Al Stop (N) Flipo
| Configuratio... &3 IATEER(D)
Open... Required: OpenCVCamera0
. Save
“omponentName: ConfigurationSet: Save As...
active  config name value Open and Restore...
Open and Quick Restore... -
OK Frol
Open and Create Restore...
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MIDDLEWARE

Restore system

System Diagram E CHS)vILT .
FOpen and Restore... |Z&R9 %

5@ All Stop (N)

-out originalImage-ﬂippedlmage

OpenCVCamera0 Flip0

e Restore:

— Connections between ports

— Configuration

BEAIVR—F MO

All Activate (G)
All Deactivate (H)
All Start (B)

Open...

Save As...

Open and Restore...

Open and Quick Restore...
Open and Create Restore...

in Key_out

Mouse_event
Mouse_X_pos
Mouse_Y_pos

CameraViewer0

S B =]
© - 1 » PC » O-7L T4A5 (C:) » rt_sys v o rt_sysDigE o
EE v FUWIAILS— =~ [ @

¢ BRIEAD ~ o EE ES=1 ] B8 H47
8 59>0-F & test_camera.xml 2016/07/159:05 XML J74)L
W 72T
5| BEFRULSA
#@& OneDrive
FFaxh
Ei% N
EEERFLETZAILERR
& b7
1% pC
8 5790-F
TPAE(N): | test_camera.xml v [*xml v
[ =@ ey

->out originaIImagelﬂippedlmage in Key_out
Mouse_event

OpenCVCamera0 Flip0 Mouse_X_pos

Mouse_Y_pos

CameraViewer0

— If Open and Create Restore is selected, the manager starts the

component
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Deactivate, Exit

e Deactivation
TOSTINE) EF(R) HVFEI(W)  ALT(H)
v v X < v i bavh-7heR [ B | &’ Java :?\1

Gl *System Diagram 53 { All Deactivate (H) | = g

[All Deactivate J/h A2 &89

(¥

o Eixt

Lo = e uua P I . O | wg v NG Dy oLTin L ‘R_T
oW *System Di 2 ===
o “ystem Diagram Activate (A) Ctrl+Alt+A

Deactivate (W) Ctrl+Alt+D
)
Exit (E)
Start.f7)
| P
- £ o bmiicch N
OpenCVCamera0l -
RTCZA7')vo LTEXitZ:#ER
Cmed  DSREREE o L
] Confiqu... 52 K Delete
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MIDDLEWARE

RT component state transition (deactivation)

Created I
S

RTY AT AT TAZDEEIZEYRTAVHR—RID
ET7 U T1471%E1T5 Edeactivate_componentA R HY

HUEShd, .
deactivate_componentAVyR[Z &Y R—R A
Inactive I REEIZEE T 5.

ZDEfonDeactivateda— )L/ \wIMEFTIND

nationaL INsTiTuTEoF ADVAN _ __ .

.%l exit / RTC::onStartup

exit
/ Alive \
entry / RTC::onlnitialize
exit / RTC::onFinalize
R s
Stopped Running

ExecutionContext: :start

exit / RTC::onShutdown

—

ExecutionContext::stop

Inactive

Active ]

ExecutionContext: :activate_component

xecutionContext: :déactivate_component

.

entry / RTC::onActivate
do / RTC::onExecute
exit / RTC:.onDeactivate

[ReturnCofle_t1=0K]

e

Error

entry / RTC::onAborting
do / RTC::onError

. > Steady Error I

ExecutionCntext::reset_component

[ReturnCode_tl1=0K]

7

Resetting ]

[ReturnCode_t=0K] entry / RTC::onReset J
\ 6 - 5 /
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Resetting

e Displayed in red on the editor when the RTC
transitions to an error state,

I?TC::ReturnCode_t Test::onAct ivated(RTC: :Unicueld ec_id)!

!

. HANDLE hCom = INVALID_HANDLE VALUE; .

In hCom = CreateFile("COMG”, GENERIC_READ | GENERIC_WRITE, 0, NULL, OPEN_EXISTING, 0, NULL);:
i{f (hCom == INVALID_HANDLE_VALUE) .
!

c leOut0 | return RTC: :RTC_ERROR;
onsoleUu ‘ ‘

ﬁ]iiionAcﬁvatedE%&f@Jﬁk(:wﬁlfliCOMﬁ—FO*ﬂﬁft)
2B LT-1B & EZRTC_ERROREIR T £KSIZLTHITFIE,
DEEIZRRLI-1BEITTS—RREITER TS

e Return to inactive by:

[
in g i
. In._ Activate (A) e
" Consol¢ Deactivate (W Ctri+Alt+D
=
Exit (E

— . Start (Z) - C-I .
onsoleOu
RTCZEH7')v7 L TResetZER
- | TF/ATRA( M—
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MIDDLEWARE

RT component state transition (error)

Created I
—

onActivated, onExecute, onDeactivatedhRTC_OKLL5+ D
J3—2a—F&RLIBE. T —REISERT D,
Z DB, onAbortinga—/L/\wIRETINS,

AETOETIVTFAMIBES.
onErrora—)L\yIONEEAMIZIETEEN 5,

xecutionContext::deactivate_component

.

exit
/ Alive \
entry / RTC::onlnitialize
exit / RTC::onFinalize
4 N\ 4
Stopped Running ]
.% exit / RTC::onStartup : exit / RTC::onShutdown
ExecutionContext::start
\
ExecutionContext::stop
r .
Inactive Active ]
. % entry / RTC:.onActivate
ExecutionContext::activate_component do / RTC::onExecute

exit / RTC::onDeactivate

[ReturnC(iFe_thOI\]

( Error

entry / RTC::onAborting
do / RTC::onError

. Steady Error I
>

__woriontext: reset_component

[ReturnCode_tI=0K]

-

Resetting ]

\,

[ReturnCode_t=0K] entry / RTC:.onReset J
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MIDDLEWARE

RT component state transition (reset)

N——

exit

Alive \

entry / RTC::onlnitialize
exit / RTC::onFinalize

Stopped Running

.% exit / RTC::onStartup - exit / RTC::onShutdown
ExecutionContext::start

——— 1/

ExecutionContext::stop

______________________________________________________________

( .
Inactive Active ]
. X entry / RTC::onActivate
ExecutionContext::activate_component do / RTC::onExecute
- - - exit / RTC::onDeactivate
xecutionContext::deactivate_component

[ReturnCoge_tI=0K]

-

RTORTFLITAADEEIZEYRTAVAR—RMD znt;yR/leTC::;nAborTing

|tk &E{T5Ereset_component Ay R A PR HomREE

FUHENS, ‘ O \ @5t )

reset_componentAVyRIZ&XYaR—R A

Inactive lRREIZEFE T 5.

:@B%onReset:l—)b/ {‘3775{%‘??3“6 | i Resetting ]
— . % [ReturnCode_t=0K]

Error

ExecutionCntext::reset_component [ReturnCode_tI=0K]

entry / RTC::onReset J

| )
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MIDDLEWARE
Set up service ports
e Add service ports, add interfaces, and set up
A *Flip 22 | gy} System Diagram
Y- RHKR—+
RT-Component Service Ports
Add Port A *Flip 32 &) System Diagram g
H— 2k — b
I . - RT-Component Service Ports RT-Component Service Port Profile
rAdd PortiRk& &4 v ¥ % i ki Mam—— ]
—— : - TR pram T
Delete )

~ Documentatiol -

e BETERETD

R ERIRT S

IFEERA

BE | PH7ETA | T | Y-EAR—1 | 3T Fal -3y | FFaxUhER | S5-588 RTC.xm

TRk AT ERIR
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Set up

d an interface

A *Flip 2 gyl System Diagram

$— 2 b

RT-Component Service Ports

RT-
] MyService Add Port )
| Add Interface I =_
=
Delete
FAdd Interfece IIR2 &) w9
L

BEX | PHTAETA | THR—F | B—EXR—b | 3 0Fal—33y | FFaxUhERL | E5-38  RTC.xml

#—E 2= |
RT-Component Service Ports

« [ Myservice

Add Port
® myservice0

Add Interface

Delete

A E—TI—REBRTD

'Y

MIDDLEWARE

service ports

RT-Component Service Port Interface Profile

“IDLTPAIL ¢ C:¥Program Files (x86)

S 2B

IDLIZR :

SimpleService: :MySearvical ——

~ Documentation

R
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Set up service ports

e Set up the interface I

" TProvided, - [Required ] h53E 1R |
Provided: —E X% 12{it 5 5

| Required: 4 —EXZFI AT 54 Ry ik
ZOTH2ay TIRRTIVR-% > M)Service InterfaceEmmzzs.. S i i
*5-71-2% : [ myserviceo d L REESOSH N BREERETN
A Provided 7 v
1252% |
EHE S -
*IDLI7A)L C:¥Program Files (x86)¥0penRTM-aist¥1.1.2¥Conr| | Browse... = rB_ronseréa U ‘)7 LTIDLj?’()b%ﬁR N
*{5—-J1—-2E : | SimpleService::MyService v
IDLJCR : ;" Browse...
- —_— —_ 1] o —
I AREER IDLZ7 A LA DIDLT7 A L&A LY b—F

L,jq\ét%él:mu \AZEERTE

e After code generation, launch
idlcompile .bat (idlcompile.sh) in Python

; idlcompile.bat 2016/07/03 18:07 Windows
idlcompile.sh 2016/07/03 18:07 SH 74l
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h

Set up service ports

e About IDL files

— Interface definition languages independent of
programming languages

1 Imodule SimpleService {4

2| tvpedef sequencedstring> Echolist;!

3| tvpedef sequencedfloat> Valuelist;!

g %nterface MyService!l
1

B string echo(in string msg); !

7 EcholList get _echo historv(); !

8 void set_value(in float value);!

9 float get value();1

}? } Valuelist get value historyv(); !
=

12[1;¢

erations such as echo, get_value, etc. on the
mer side
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MIDDLEWARE

RtcBuilder Settings

D @e e R iy v
M Name ... 22 @Reposit... = O

oo | REss v |

4 AT log™

JPLF) |EE) FEF-NN) #&FA) JTOSHP) =GF(R)

S ISRES

Nl *System Diagram

H T Ry ST ERE IERR ‘

4 EI(W) | AILT(H)

FARI1FI(N)

IF(H—

Y= - OIEFR(T)
JE=2R_G747%E8{(0)
E1-OFR(V)
JS=ZRGT4TDNAEIAX(Z)...
JE=ZRIT1TORIERE(A)...
JE=ZRG71TOUTEYNR)...
Ji=2R_G74 TERALA(C)
IRIDN-A 71T ZEU3(L)
FTEF-232(G)

HEP)

TN

—&%
Ant
Java
RT Name Service View
RT Repository View
RT System Editor
RtcBuilder
Builder View
4 Code Generate
Configuration
[Document
Port
Export
Team
Xcore
AYAM-IVEFR
T35 R8%
N>

- ET/TIW

Document

onlnitialize onError @®ON

onFinalize O] onReset ®@ON O OFF
onStartup O onExecute @®@ON (OOFF
onShutdown onStateUpdate @ ON () OFF
onActivated

onRateChanged @ON () OFF

onDeactivated (@) i onAction @®@ON () OFF

onAborting ® onModeChanged @ ON () OFF

1RRLE B 5

AR EREE
SETXH

T IAIOETT(T) EA(L)

son
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RtcBuilder Settings

F4AAN Document Sv v w
—8
Ant
. Java
- RT Name Servica View onlnitiaiiza ® ON 7 onErmror _JON (@ 0OFF
RT Repository View
RT System Editor ) - ) N
4 Rteduider onFinaliza ON (@ OFF onRaset ON (@) OFF
Buikler View
et onStartup JON @OFF  onkxecute @ ON DOFF
Configuration
_~Rort onShutdown JON @ OFF onStoteUpdete CJON @OFF M
N — —
onActivated & 0ON (OFF onRateChanged (_ION (@ OFF

R T | '.FonActivatedJ\ lonDeactivated]. onExecute]
[ —[ —[ R & -
el el s s Dofﬂme"t'#é’gf _ | P —— | p— on worr [ ESEDIDOTIONJELTHLETOY 2 7%

e | ' HERIERRL T ZCE BBV ONICZI AN TIEEN RS,
onAborting ON @OFF  onModeChanged (JON @OFF

P — Nobuhike Miyamoto «n-miyamotod®alst.go.jp>

S4evA e | LGP
SETE

—REA(T) | NH(‘

TYERRE. %gam (St (ERE. BETIRIEAALTHE
7my17+~1mzﬁ:h@§;nemgmzf o0 TEL,
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Use your own data types

e Steps to communicate data ports with your own
data types

— Create an IDL file
e Create MyDataType.idl in a folder (Here C:¥UserDefType is it)

¢/ @file MyDatalvpe. idlL
#include BasicDatalvpe. idl !
!

sfruct MyvData!

RTC::Time tm; 4

short short¥ariable; !
long long¥ariable; !
sequenceldouble> data; !

15 [EOF]
e Copy to the same folder if you are includeing another IDL file

—
OO -ITO TN QO —
——

Windows 8... » UserDefType v & UserDefTypeDig= P
g =E EHE bl

l BasicDataType.id| 2014/08/28 20:06 IDL J74)l

MyDataType.idl 2016/07/03 18:57 IDL J74JL
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Use your own data types

e Steps to communicate data ports with your own
data types

— Add directory with IDL files in RTC Builder settings

TAVEAT RtcBuilder SR AC AN
;ff F—4% : IDL File Directories
Java C:¥UserDefType FH(W)...
RT Name Service View ———
RT Repository View BEN. T e
RT System Editor e o P S ——
2.T§#81 % 7' » 2 1%, [C:\UserDefTypel & EiRT 3
Teom — - ==
1.[RtcBuilder) % #1R
o N>
E5/7/W
.ERIED YT
FIAIET(T) EA(L)

[ ok Foo

4TOKIESY Y
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Use your own data types

e Steps to communicate data ports with your own
data types

v DataPort70771)
ZOt7h3a TRRTIVR—% > M)DataPort(F—4m— M OIEHZRELET .

*f—h%& (InPort) Add | | *M—h% (OutPort) Add
in out
Delete Delete
< > < >
v Detail

ZOTHayTRT M- MEOBEZRBFIBFF 0 MR UET.
LOF-5h—MEBIRT AL, ENENOFFIXY MR TEET.

h—rE

*

\Il

—4% |MyData

¢ I -~ |
RTC::Acceleration2D

=5z |RTC:Acceleration3D

RTC::ActAr—~ “tuatorCurrent

RTC::A" “atorGeometry

it
i

Documer

7 —45%—E|“MyDataASiB /N

'Y

MIDDLEWARE
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Set up connector profiles

Settings

Item
Name
DataType

Interface Type
DataFlowType
SubscriptionType

Push Rate

Push Policy

Skip Count

Name of the connection

Data type communication between ports
ex)TimedOctet, TimedShort, etc.

Data send method. ex)corba_cdr, etc.

Data flow type. ex)push, pull, etc.

Data transmission timing. It is valid only
DataFlowType is push. Options are New,
Periodic, Flush.

Freq. of data transimission(Hz). It is only
valid if th eSubscriptionType is Periodic.

Data send policy. It is valid if
SubscriptionType is New or Periodic.
Options are all, fifo, skip, new.

Skip count of data send cycle. It is valid If
Push Policy is Skip.



Set up connector profiles

e InterfaceTye
— Data send scheme type =
- 1.2.0: The following types are added.
e Direct (valid if RTCs are in the same process)
e shared_memory (shared memory com) 7
() Data Fl OWType ConnectorProfileZ AL T
— Process of data transimission Name : |bpenCVCameraO.out_CameraViewerO.in
e Push Data Type : IDL:RTC/Cameralmage:1.0 v
. ”— Data is push by OutPort to InPort Interface Type : | corba_cdr
° u
— InPort retrieves data from OutPort Datafiow Type : |l
P Su bscrlptlonType Subscription Type : |flush
— Data transmission timing (valid if DataFlowType is PushZy Jj " ket
e flush(Synchronize) Push Policy :
- Synchronized transmission without buffering Skip Count :
e new(asynchronous) Cs#4...
- Send data from a buffer if new data arrived. _
e periodic(asynchronous) @ Fo0l
- —Data transmitted in periodically
e Push Policy(SubscriptionType if new or periodicdDd+)

— Data transimission policy

o all
- Bulk send data in a buffer
e fifo
- Send data in the buffer one by one with FIFO
e skip
- Send between data in a buffer
e New
- N\ I 7ADT—HDEFMEZXE(HL MBEHETEND)
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Set up connector profiles

e DataFlowType

— Push
testData.data = 1004 ttestlataln. read() ]!
ltestUatalut.write()] std::cout X testlUata.data << std::endl;
1 —_
ﬁ\\ . L /
: b \—‘ ‘
[T
- Pull
testData.data = 100 testDataln. read() !
testUatalut.writel); std::cout << testUata.data << std::endl;
\ \\VTV//
[T
WIiteBIE UL T 5 T S T 7|07 — S5 BEAL readBIRE UL /8% 5 RIS A BN

OutPortfll (D /i 77 D57 —F& FAAL
_..oreor ADVANCED INDUSTRI.
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Set up connector profiles

e SubscriptionType
— flush([aHA)

testData.data = 1004
ltestUatalut.writel) ]

Ny

write B E U L1-Fs R CBIEZRAA

- new. periodic(3ERIER)
testData.data = 1001 Publisher

testUatalut.writel()]

\ \\I//h

- ~
//,I <

R M 10 LT85 57/ S T (05 — S B2OAL
writeBIEE U BLIZBF R T/ 0 T7 (07 —2E EF AL Publisherh'F — 43S D 2L v ETF —2DBEEITD

..... <cD IN
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Set up connector profiles

Item
Buffer length
Buffer full policy

Buffer write timeout

Buffer empty policy

Buffer read timeout

Setting
Length of the buffer

What to do if it is
bufferful when writing
data. (overwrite,
do_nothing, block)

Time of timeout event
when writing data (s)

What to do if the buffer is
empty when reading
data. (readback,
do_nothing, block)

Time of timeout event
when reading data (s)

ConnectorProfileZ AL TLEEL

Name : OpenCVCamera0.out_CameraViewer0.in
Data Type : IDL:RTC/Cameralmage:1.0

Interface Type : corba_cdr

Dataflow- S

e FMICTFT 17%_'-]\11,6

Pusl__
Push Poli¢ all

Buffer (Outport) Buffer (Inport)

Buffer length : 8 Buffer length : 8

Buffer full policy : overwrite v Buffer full policy : overwrite v
Buffer write timeout : | 1.0 Buffer write timeout : | 1.0

Buffer empty policy :  readback v Buffer empty policy : | readback v

< < < <

Buffer read timeout : | 1.0 Buffer read timeout : | 1.0

Name Value &m
2]

|2 s

%G)HMDIEEL’DL\‘CH: ?ﬁljﬁ’é
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H—E XAR—KMZDULVT

e IV~ I\I//\)I/OD)VDDHR'O%':'_’BT SHDILHHF

- FEDOAA =T TIEEFEITOZWEER ECER
o BIXEORY NF—LADY—REEIESES. /\> REBUZS

T—LA3—T1—R YF—ERR—

- E—RERER Y

R R ERTE B é

- HllE NS A—5 5% E B

Y aE TS -
AT —ARREVSEAHL " r

*etc...

D R—R b
FRTIT)r—a s F B F L AYTE
RET—A

‘7‘\\—97‘&'7'“/11* ayYRy7

_______________________

e e 7@#7DA49MD&&?5%
§&E¥(7I-/\ I/ / 3 / : \J \J I\ ) %_: U}Utlj a_ Required Interface l ' Provided Interface I

¢ 45— TT-ABIDLIFAILTERS B, "ML G

MEeEEsSE  J \ mEsReTsm S

__________________________________________________
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H—E AR—

- MyService '

MyServiceConsuma&g0 |-

Q@
MyService
-

MyServiceProvider0

A= FTOTF O BAAUTRE .

Consumer

Name:  MyServiceProvider0.MyService_MyServiceConsumer0.MyService

Provider

D FEie

R—rDRFBNEIR ARSI 7oRrAYT

Name Value

B
2z

FrAN

T BREIDEE

%ﬁa‘%%v&——j:—m);ﬁﬁ
EBHOA2—Tz— ADNEESIN T
t@’r/? Jr— R[L%%}L?%D EnE

Z DO EREE BiEAN

'Y

MIDDLEWARE

Blc.
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MIDDLEWARE

JAX AL —23 /8 TGA—AR[ZD\T

o J\SA-—SZHNEINBIR/ET DEFEAH
- O R—2R> MERVEICEENNERINSGA—SI%HTEITD
o PBIX(ET)\A AN TL\DBCOMM— MESDNTESE
OAVR—RUR  avo RaL—taviiS5i—R
V=)L T IT)r—3>

oyt

= o= [(TOTATRILOEE
e RS SEDEE

INDA—REEL: |m Kp|= 0.4
onExecute() {/
output( m_Kp| * (x_ref —x));
] - ) return RTC::RTC_OK;
V—IL- T r—arhn, AVvkR—xx Uk )
NETERAITLHIEHDIEZEETES
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A DA4Fx L —232 N5 A—3D

 HBORTCESvHTHEET

JL r==
X e

jml])

[Configuration View |27 %:&1R .

ConfigS-ampIeO — —
O — Ee
/ \7}_9_.%.
] Configuration... 2 4 = B
|
ComponentName: |ConfigSample0 ConfigurationSet: |default Ee
active config name value am
o default double_param0 0.99
's mode0 double_param1 -0.99 Fro ol
(" model int_param0 0
’ int_param1 1
str_param0 default
str_param1 defau...
vector_param0 0.0,0...
= =)l g [13E4 =)l s [F4E

A I4F¥al—iabeyh—8
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MIDDLEWARE

« KT .

=] Configuration... 32

= 08 default | mode0d | mode1
ConfigurationSet : default
10]
ComponentName: |ConfigSample0 ConfigurationSet: default v double_param0 [< -
active config name value [ 5 double_param1 / 10.99
o default double_param0 0.99 ) 0
c mode0 double_param1 097 | Fro el int_param0 [ 8
e model int_param0 0 / int_para In :
int_p=—"7" B B S ——
str] = ) e - mode0 (O model
w IRENAEIRT RSA—BEEETD
vecte._, ) -
I vector_param0 |0.0,0.1,0.2,0.3,0.4,0.5,0.6
[-E s B |34 &

g [O#FA

(v] Apply
@ Frvoy
N
® ﬁ ;£ 2 ] Configuration... 53 ®T Manager Cont... RT Composite C... RT Execution Co... RTRT LogView = B

ComponentName: [ConfigSample0 ConfigurationSet: default

active config name value

o default double_param0

C mode0 double_param1 - -0.99 Fvot/

ol model int_param0 | 0 - -
int_param1 [ .
str_param0 | Sfault ‘ ﬁm?‘(g)é#j’
str_param1 fau...
vector_param0 [ 0... o o

=] B N & Bl @

INGA—BE/ET D
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e CameraViewerComp.exe, OpenCVCameraComp.exe®J
TATEINYRZR—2vREFHLTULD
- YRZR—ZvNIAR—FR> hZENT D

aviR—HRk a2 R—H bk

(CameraViewer0) (OpenCVCamera0)
IR—TF IR—Ix
JOotX JOotXx

ERWIZIR—DvERTOLRXIZ1DREET 5,
IR—vhavR—R o ERET S
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1. ®D2—)Lz0O0—FT3
- C++:.dll. .so

- Python: .py
- Java: .jar

Consoleln dll

ConsoleOut dll

IrR—I v DERE

2. AR —F b5 RENT 3

Load - Consoleln Create
« ConsoleOut
Load Create
O—FFBHEIA—I
IR—Tx

_l

MIDDLEWARE

=22k
(Consoleln0)

R —x 2k
(ConsoleOut0)
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o YRAAH—YHXZ—TvDicE)., RT System Editorimns

DIRVEICKDRTCOEMFE COFIEZERAT D
— rtc.confDEETE
e [manager.is_master| Z [YES] ([CERELUTEITIVR—v =Y
A —(HRET D

- manager.is_master: YES

e 21— JURER/I\RDKTE
- manager.modules.load_path: ., C:¥¥Program Files (x86)¥¥0OpenRTM-

aist¥¥1.1.2¥¥Components¥¥C++¥¥Examples¥¥vcl2

- %EEZ)SZ U7zrtc.confZ:RE J 7 1 )LDIEE LU Crtcd.exez L&)

e rtcd(FON> RTOT bhSrted.exeZz A1 DH. OpenRTM-aist
A AN=ILUREIAILSINSIE—-—UTERT S

o rtcd(INR—v DEENDHZEITD
- ~Comp.exeldFCERF(HFED I IR—FR> SOEEITITD

e RT Syetem EditordDx—AH—EXE 1 —(CNR =DV HTRREND

M Name ... 32 : = 8

B S s v
4 T localhost
+ [ Owner|host_cxt
M manager|mgr
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T H—vDiEE

e =1 —)lOO— R

1.'Manager Control View |47 %:&1R

] Configuration... & rdaﬁggerCont... 4 .3D—Fj’é%&";—)bajﬁﬁb‘(rLoadJTﬁ’SlZ/’é?ﬁi?'

Loadable Modules ‘. — ' ~
1-aist¥1.1.2¥Components¥C++¥Examp i

- ,_~vC12/ConfigSample.dl|
Unload
S CELLTILE 1-aist¥1.1.2¥Components¥C++¥Examples¥vcl2/Consoleln.dll i Seas

Activi aponents [I-aist¥1.1.2¥Components¥C++¥Examples¥vcl2/ConsoleOut.dll
1-aist¥1.1.2¥Components¥C++¥Examples¥vc12/Controllerdll
| 1-aist¥1.1.2¥Components¥C++¥Examples¥vci2/Motor.dll
' 1-aist¥1.1.2¥Components¥C++¥Examples¥vc12/MyServiceConsumer.dl|
'< aist¥1.1.2¥Components¥C++¥Examples¥vcl2/MyServiceProvider.dll
Sk “¥1.1.2¥Components¥C+ +¥Examples¥vcl2/Sensor.dll

T L T L e LU JCT ¥ |, prenpuuppeny [P VAP T L s, e | ||

2rLoadabIe Modules ITR2 A3 EA—KA[ELED 1 —)L—B R
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I r—IvDIEE

e £ —)lOO— R

[Loaded Modules TR & EO—RFEAHADED1—I)IL—B R

B Configurationy &I Composite C... &I EXecution Co... & RI Log view = 1= |

Loadable Modules Load
RATM-aist¥1.1.2¥Components¥C++¥Examples¥vcl2/Consoleln.dll
Loaded Modules Unload

Active Components

Create

URL :

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



AIST

Loat, S

Loadet,  4ules

Active Components

o RTCODAR

[Create |IRZ & T

'eC...

< h—

RT Execution Co... RTRT Log View <

RTM-aist¥1.1.2¥Components¥C++¥Examples¥vcl2/Consoleln.dll

Create

ork

Shutdown

URL :

|

i

MIDDLEWARE

I‘ Consoleln vI

Type :

EVA-LNBEANTS

Parameter :

Froul

M Name ... 2

s AT localhost

EELI-RTCAEET
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ERITAV T RAFDIEE

RTCz 2w
Execution Context View] 27 % 1R Consoleoure
. — =17/ 49
[ Configuration... R Manager Cont... RT ComDOsit-evc;:.M &F Execution CO-_;:r.r;r_fzf:,i_»;::;‘i-'ﬁ%i.’bé7\./7i4ew»7'» =

_—

component: ConsoleOut0

Execution Context rate:§ 1000.0

owned0 Name Value 25—

id 0 A
kind PERIODIC ===
state RUNNING 7I747E
component_state INACTIVE EFHF4THE
owner ConsoleOut0
participants 0 Ueyk

‘ .

: TEYF

- — A -~ — — - —_—
RLETITCWLWA3ERITAV T+ R—8 FITO 2O 1ER
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ETAVTXFAMDEE

o EITREAIRADETE

= Conﬁguration...

component:

% JEJ%%E%E

&T Manager Cont..: ’:nposite o

ConsoleOut0

owned0

Execution Context rate: |10L0

&T Execution Co...

Name

id

kind

state
component_state
owner
participants

Value

0

PERIODIC
RUNNING
INACTIVE
ConsoleOut0
0

'Y

MIDDLEWARE

:ﬁmfk@/é‘—#?’&}iﬂk

2 RTRT Log View ~

B
25—k
AbyT

7h7474E
FEFHTATAE
Utyh
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o EITOATF X MOEEM T

— RTCEFEF(CERK UZEITI>TFX MUSHOERTI FTFR b EEERT T

o BEEMIFITZEITOSFTHFANTCRTCZER#SED
- BDORTCEDFEITZEEED

-l -l

RTCO RTC1 RTCO RTC1 RTCO RTCA1
f ig) * ige)) f Ciided) f it)) ity f k)

ECO EC1 ECO EC1 ECO EC1

R @ RTCOLECI4MEf75 | ECIARTCOLEET S
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MIDDLEWARE

EITAVTXFAMDIEE

e EI{TOA>FTF XX MDEERTIT

] Configuration... ®T Manager Cont... ®T Composite C... &T Execution Co... 2 RTRT LogView = B = =
component: |ConsoleOut0 o
Execution Context rate: |10.0 - - R
= PHYFIBIVR—R M TR
ownedo Name Value A5
d 0 7 Path Id Component Id Instance name
lk, d PERIODIC Ary localhost/Owner.host_cxt/ConsoleIn0.rtc RTC:Noriaki Ando, AIST:exa...  ConsoleIn0 \
n 7L localhost/Owner.host_cxt/ConsoleOut™\rtc RTC:Noriaki Ando, AIST:exa... ConsoleOut0
state RUNNING \
component_state INACTIVE IEFHTLTIE — —
owner ConsoleOut0 ﬂ%@RTCEER
participants 0 Ueyhk —— g
PovF - OKEYYvY
P T 7
_|

 TAYFREERT

- I- = t-| ConsoleOut0
ou!
yyy 1
——"" " Consolelno
[ Configuration... &T Manager Cont... RT Composite C... &T Execution Co... 2 RTRT LogView = O
component: [ConsoleIn0 5
po o]
Execution Context rate: |1000.0
owned0 Name Value A5-h
a 0 A7
o kind PERIODIC =
_ Ll state RUNNING Vzarild
7— = s -
‘;ﬁ:l ‘JT*‘X I\ﬁfﬁnu é né mponent_state  INACTIVE 7T
o ____—Aner ConsoleIn0
participants 0 Utk
THYF
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EEaVR—r U PDIRE

S8 R—2R> hDERK

Nl *System Diagram 3 = O

Sensor0 Controller0 Motor0

¥§A1B?6RTC€—$t&>’Ci§R¢é
(CtriZ3R LA oY)

a2C

Ein.“ out in§.u out [ in _ge—t]
{I_Activate (A) Ctrl+Alt+A
Sensor0 Controllerd "M  Deactivate (W) Ctrl+Alt+D
Reset (Q)
Exit (E)

Start ()
Stop (X)

I e Y l
I54 SR

= MRS

nfiguration... &3 I

EO'J‘)OL‘CWE Sa R—R2 DR ERIR

NATIONAL INSTITUTE OF AUVANUELD INDUD | HIAL SUIENUE ANU | ECHNULUGY (AIST)



AIST ?\T

FEEaAR—RFDIEE
o EEN—FR> MDERK

O MewComnodtaComnonen EA|
FEEIAVR—R M EEET HYR— /«0)?

— ZRIEHRTE
Manager : |Owner/manager i
Name : test_composite IH-OUt
Type : PeriodicECShared 7 ,rj’& —n---- test_composite
Path localhost )
Sotorg.in FATER(S) — —
V| Motor0.out A o ~ -
[] Controller0.in IATEER(D) = :sj’-k *‘/I\b\iﬁkéhé
Port : [] Controller0.out SN - R
Sensor0.in o - — o
[J Sensor0.out — *Eg:y;r\_*yb‘*im?éﬂ;_hé*gi

s |

OK&EVJVI¥ %

e Type

- UM D3 EFEN 51 IR O] 5
e PeriodicECShared
- T TFAOHEB
e PeriodicStateShared
- ET27FX b KBOHEF
e Grouping
- JIL—TbdDFH
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EEaVR—rbDERE

"
J .

) test_co?n posite

EEaVR—xbEDY)Y | —
S S ’ [Composite Component View]2 7 &3 iR

&T Composite C... &3 = O

component: | test_composite type: PeriodicECShared
component port l
] Controller0 Controller0.in ,
] Controller0 Controller0.out ol
Sensor0 Sensor0.in . |
] Sensor0 Sensor0.out " o
[0  Motor0 Motor0.in | iﬁm ,‘RQ:/&#? &%E&&ﬂ*
Motor0 Motor0.out L .

 ERTEE—IOER
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EEaVR—rbDERE

PeriodicECSharedComposite0

RTCEZ T ILIUvD

¥

Sensor0 Controller0 Motor0

FaviR—R bR
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U E DEIER
o RTCOTOUCANESER TISFL CR—LY—/(—
(L‘J/l:b\ﬁ)%afiaz.:.\ ATFTDOFIETHIPRT D

j/l"_"7')7_|<'}"./¥f#¢ M Name ... 32 [PReposit... = O

L‘ | B S s T

,‘Name...rv‘é::fﬂ'_ N __——— — O s 7T localhost

: R - wner
__ S, . [J Owner|host_cxt:
s AT localhost

s [J Owner|host_cxt
[ ConsoleOut0|rtc

| JUE

h
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RT System EditorZB89 %%

TPAF) BE(E) FEHF-HN) #®FEA) TODHRP) FT(R) | HAZFIW) | NLT(H) "” — il
; — ; , P — . o R - & REEAVTY -
Ol @o mm Qurisvi |~ MR R4~ FI(N) a ?avta EI‘E—:E%E/:(
IF15— 4 RT Name Service View J-be-rEfERE: | 10| sec
M Name ... 22 @ Reposit... = B | g *System Diagram L~ DIEER(T) o :Z::::’glifw T =i
IS S e A B
. T | o(“.-—-"" T J$—=Z_ 974 77%ZR3{(0) » ;Tz;ji;z SR | 1000 ms (0S#BETERI=1000000 ERLAVEAI0)
i r oL o A E1-OFR(V) ' B8
....... -/ —_— I- = ; RtcBuilder
Ij'f k ljJ “XEJEER JS=2RITATONAEIAZ(Z). .. =
N~—_ » — JI=ZRGT1 TORIZRE(A)... £ s
. J=2RIFATDYEYNR)... NT
/505
=AY 74TEELB(C) B
IRTIDI-ARGT1TZEAL3(L)
TEG-232(G) » sovtoERm| | ERL
B®E(P) ©) oo

narionaL insTirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



