SICE 2011
RT-Middleware Tutorial

Date:2011/9/13 10:00~16:30
Place: SICE 2011

Al

MIDDLEWARE



RT-Middleware tutorial

Al

MIDDLEWARE

Part 1: Introducing RT-Middleware
10:00 -
10:45 | Tetsuo Kotoku (AIST)
An introduction to RT-Middleware, RT-Systems and RT-Components.
Part 2: Building RT-Systems using RT-Middleware
11:00 - -
12:30 | Geoffrey Biggs (AIST)
Hands-on practice using small samples to construct complete RT-Systems.
Part 3: Creating RT-Components
13:30 - :
15:00 Geoffrey Biggs (AIST)
Hands-on practice creating RT-Components.
Part 4. Human interaction with OpenHRI
15:15 -
16:00 Yosuke Matsusaka (AIST)
A demonstration of RT-Components for human-robot interaction.
Part 5: Discussion
16:00 -
16:30
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Part 3: Creating RT-Components

3
Geoffrey Biggs (AIST) i \ I

MIDDLEWARE
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RTCBuilder outline ~l

MIDDLEWARE

m What is RTCBuilder?

e A tool for specifying a component profile and generating template
source code.

e® Support for generating templates in new languages can he added via
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Screen layout
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Download the sample component

m Download USBCamera.zip from this URL
http://www.openrtm.org/openrtm/en/content/
sice-2011-openrtm-aist-tutorial

m Extract the archive.
X |If extracted to a path with spaces in it, errors will occur
when building with VC++.
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Preparation

m Change the perspective

® Click the “Change perspective”
Qgttthon In the top right, and select
er

|

=10l x|

ﬁ %J Java
i [&l Jave B T &' Java B
b, o —
Bl Task (== T
s .

Find: I

@2Select “RTCBuilder”

& R-ARDTTERK - 100 x|

HgCAc++

(B OV U - ThAP0-5—
&) dava Tk

'fg Y dava (UG

B Java 82

RT System Editor
#¥ RTC Builder
S0 F — LR
T i
L= RRE
FRUMES

Fistz)l

:Perspective
A tool in Eclipse.
Changes the menus, toolbars, editors,
views, etc. to match the perspective’s
goals.
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Project creation and starting the editor

(DClick the editor’ s button in the toolbar

& RTC Builder — Eclipse SDK

FrAME) REELUSAE) UFBALAD FEF-H
IRty | & ﬁﬂ% |5 4 -

(2 Mur—3i-T

Open New th:ElwIder Editor}

“

*From the File menu create a new project. In the New Project

screen, select “Other” — “RTCBuilder” and click “Next”
¢From the File menu, select “Open New Builder Editor”

@Enter a prolect name

F03 2ok P [USBCamera

T O -2 ERD

32iL: [C#woridwarkspaceZBl#USECamera || &8E.

() |

@The prolect is generated.

% To specify the project location, in step @), uncheck the
“Default location” checkbox and enter a path. This

may be outside your workspace, but it will be treated
as if it is inside the workspace.

(& Sos=3-10270 52 . = O]
| = <}==c> —
D 15'5 USEIOamera ]

Al

MIDDLEWARE
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Import the profile

(DClick “Import” in the “Basic” tab 2Select the XML file.

~ I-FESERsr—FiL
1-FOERRLU - Uik,
ERERlEEE

~ J0774 VEROA A - TH2A -
AUt = ML UTOAA - ML 3 T
[Aot—t | [ $02-+ |
[ |

m Reusing existing RTCProfiles.
e Existing RTCProfiles can be exported and imported.
e Imported RTCProfiles can be used to generate code.
e Files can be imported and exported in XML and YAML formats.
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Code generation

m Generate the code template

FTC Twpe :
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| ALt | | A} |

*UNLIUE: 8L b

+COMMUTATIVE: 818

ecutionContext

PATET(R: RT3 -HPT
* PERIODIC: SE{TERA;

| - SPORADIC: ;ﬁﬂ#

i ) Generate success.
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m The perspective changes after generation.
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[E- c.r.nake madules

|5 cmake_uninstallcmake.in
; m CPackWl<cmake

m FindOpenRTh.cmake

[ cpack_resources

|5 Descriptiontzt
@__‘] License.rt

E| License txt

5 2 wixxslin

B CMakelists tet

-5 Doxyfilein

L |ﬁ rtc.comnt

o M RTCxml
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|ﬂ I5BCamera.conf
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~|h] USBGamerah
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*If the code is not displayed,

click “Refresh.”

C++ RTC — CDT
Java RTC — JDT
Python RTC — PyDev
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RTC Profile Editor ~l

MIDDLEWARE

Tab Explanation

Enter the RTC’ s basic profile and information. Generate code,

Basic profile import/export profiles and manage packaging.
Activity profile Select the activities the RTC will support.
Data port profile Manage the RTC’ s data ports.

Manage the RTC’ s service ports and the service interfaces

Service port profile they support.

Manage the configuration parameters and sets that can be

Configuration edited by the RTC’ s users, and system configuration
parameters.

Documentation Edit the documentation to add to the generated code.

Language, environment Select the language to generate, set the environment.

RTC.xml Displays the current RTCProfile in XML format.
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Basic profile Qal
» RT:/,t—*/hdJ%#mt EZFM&F#EEEQE

> +USBCamers 52
| '~ RT-Gomponent Basic Profile - vk
SN LTI RTI A -3 MO B R E LT, Fia-lE: RTI A -3 FERId aRarE e ELE S
P - EEG | BRI T = PO — A AR A B TEEREN S S
Ta-h [UsECamera TR TR TrAs b W 1A 70, Pl m AP D T,
EY1-)EE:  |USE Camera component | Ea-EE: ﬁgﬁ‘%g&ﬁk%‘;%ﬁ& EOREENNLET.
s [1oo s RTT = b e el
e e | k2 A TR T AN T E
: REH RTLaf = P ER L ElA, A AEs i ELE .
#E1 -7 « [ImsgeProcessing ¥ ASCIFHERTEE.,
20— RTT
Tot-aubE:  [STATIC g e g%jgg
I ]
POFAEFE PERIDDIC ] o i ¢ M d I USBC
P | W emesonar ot oauie name. amera
D=2 HER [ DataFlom [JFSM [ MuktiMods L Gon H H . H
e o] DESCrIption: Optiona amera component
BAALARRE: 1 | -QESIF?AD
. n
=T |Per\udicExecuhunCUntexl vl “EWENT] V n 1 O 0
ww e int] Version: 1.0.
USE camera component using OpenGy ;‘S\I:Fhﬁot V d n O t . I A I S T
it B VAR LT e n 0 r . p I 0 n a
=T gty . M ]
| == 3l Category: Optional (ImageProcessing)
CMERFET n

» I-FERERF—TFHE e RTI

: ]
"« & Component type: STATIC
[Z=FER] [ -k

b s e v il Activity type: PERIODIC

wie w4 Gomponent category: DataFlow

Maximum instances: 1

Execution type: PeriodicExecutionContext

Execution rate: 1000.0

| B TETET | TR W B b ¥l -l | PR U MR | S5 1R | RTCm |

:Values in red must be provided.
*:Explanations are given on the right.
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Activity profile g

MIDDLEWARE

m The activities to be implemented in the RTC.

|»

(PDSelect the activity to

-~ bk

| ]
O TR Py LS, onhitialize  EMEAEEIETE, Tutt—i b5 704 D) ISR — BN T, HTE. e d | t .
e MDA bk T SRR T onFinalize AT MIBTH, Toaft— o b5 7 DILDIA THHO BRI NS T,
M 3 ohStartup ExecutionGontextiS2rT RS SR 81 ERNIEIhE T,
hinifialize onfinalize onShutdown  ExecutionContex iSEf T4 1S L33 $1E-INTEN ST,
STILTHA MRS AT BT onfictivated  JFPHTI RIS POT A EENGBES RPN S,
orStartup onShutdamn onDeactivated ?bﬂj;ﬁjfﬂ;‘zsE?b:‘rfﬁféaﬂfﬁ:fr;'tfmtmﬁo ondctivated %
P ————— PN onfborting ERRORIRAECASHI( EAETIE o
_ S e onrror ERFORA L HRIERE TN, onErrar
onfictivated onDeactivated onfiborting onReset ERRORHESENE ty b IEP T A ST 4B EEIHINE S
onError onReset onExecute FOT AR BIERE IR N T
DataflowBU T ot —fs MOFSa, onStateUpdate  onExecuteDiEEENFENE T,
Execut StateUndat RateChanged onPateChanged ExecutionContextfratel N BENEESIFINES. .
— T oniction ST EREER TS AR INIHANA S urn It on or orr.
FSMB T tt— 2 DD onModeChaneed £— FHEEENESCIFINET .
onfction
Mode BT st~ b P IERE: PSR OMERIR LT, =
ModeChanged FEi: PSR AR TN T S AR LET.
orrncethenes E R PhFET AR IR T A S BRI LET,

~ Documentation

COEhL 3 TS POY /R ERIRIAT S R )
LEROPLD S ERRT DL, ENENO R M

h
~ H

o Check the following:
: onActivated
: | | onDeactivated

. onExecute

=38-iwE | RTCxml | Mapping ID| UsE PnP| RTO-CP.NopEn|

| P50 [T

¢ The currently-selected activity is displayed in red.

>¢Enabled activities are highlighted in blue.

¢ All activities may have execution, pre- and post-condition documentation
attached.
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Data port profile ~l

MIDDLEWARE

m Data ports to add to the RTC.
s g @Select “Add” next to the type of port to

| |~ DataPortZ?O0774 )b = E2E a d d .
SR T RT A — 0 MDD ataPar t (7 — A — b IR RS A ELE T, Ttk RTE;JIE“—%_;L’ b
#— kg (nPortd 7t — & OutPart) InPortzOutPort Eﬂ*— f«}m'rﬁiﬁ&gﬁi L}iﬁo
image InPort: RT T —3s b
Delet Delete

IRMRT L #tt— b (OutPort | -
e ORI A do name J_
Ao Tl
#—Pait, Bl Delete
+ Detail A= ba LT

COEhYE TS bt - MEOREAERTS ke 1A it L2, i fsfm’rﬂ“f
EOT At PR ERE. TNENDRS 120 MEETEE T, b H InP »HEO ';'Fﬁtt
A=t ||mag {CutPart) | T =B O
fiﬁi@‘ébtﬂ‘t
T —at -8 y H
* —HEd |RTO::CameraImage v| xﬁj[(lj@.ﬁ'{;f_ @S I h
sdioal P - elect the port’ s properties.
TE [imace | COI0N>
F£TWE [RIGHT v b b %E%ﬂag%ga ~ Detail
Docurmentation LALO R COtYL TR = - MEOREEREATS e A M L T
- EmT—AA - PnERTRE. ENENDEE 1A MEETEE D,
Capture images data from the camera
TREEREA - A—b : [image OutPortr
E 0P [RTC:Cameralmage] | *F —H8 | RTC:Acceleration2D
ok | | -, RTg EumpergrrayGeometry

2 [IBE

_ RTC:Dameralmase
FTIUE (ATe OameraInfD
RTiC:Carlike
[Documentation

¢ The available data types are specified in IDL files, which must be set in the
settings screen.

% The data types provided with OpenRTM-aist (in RTM Root]rtm/idl) can be
used by default.

¢Documentation can be added to the ports.

B ‘
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Data port profile

*:Port information is displayed in the build view.

9 Buidview 7 =

@® OutPort
Port name: image
Data type: RTC:Cameralmage
Variahle name: image
Display position: right
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Service port profile
m Service ports to add to the RTC.

#—t RA— b

RT-Component Service Ports

RT-Component Service Port Interface Profile

= [ svrname
L~ if_name

add Port PR gL T RT O =30 M Service InterfaceEERESRELE T

# L R=D1 =24 ¢ fif name

#dd Interface +a - IPrnvided

=

i
EELE
P—
*DLI7 ) C¥work¥MyService.idl |
LAl S kiR |
My SErv
IDLAA, - Misg:m:z
| My Serviced
» DocumentatiqfyServiced
MyServiced
HECHER:

m Service port interface settings
e Specifying an IDL file displays the interfaces in that file.

This sample does not have
any service ports.

=
=

2011.7.25 EHEEISERIHE RTMESS
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Configuration profile ~l

MIDDLEWARE

m Manage the configuration parameters of the RTC.
TS Fale—a Y RTH—H (DClick the “Add” button and enter the

+ RT-Component Gonfiguration Parameter Definitions -~ Bk ] f ]
DRI A A ka5 4B, e mzss AFAMeter information.
.2
*%ﬂ: ﬁ*fﬁ&%r » RT-Component Gonfiguration Parameter Definitions
deviceNumber
Delete BoA—88 T i¥ale COER R TERT LA -2 MO 2 L -3t 35 A-RERELE T,
Hod—aal: *E AT |
ERIIT com’r}ameﬂ hdd
S gy I
TR Rk k
T ME: ]J?‘-fi“r I/
BT
ﬁeF}RT ?f
~ Detail Ea: P Ey et
SO TRE 25 1 =3 WA A0S RIE RIS E LT, B{in: T 7a%alr
134 —8:2 : [deviceNumber | HlFIRAF % L .
| e @QE h bl
T (@Enter the variable name, etc.
iy - - EEEIETE:
was vl SiElies
*F 7L ME [0 | EE?JI&%:? . .
TR | | Widget: L%l allle- eV|ce UIII er
s Step: ERERT
BA{i [ | . !
o | Data type: int
Widget: | text N |
]
= | ' Default value: 0

Variable: deviceNumber
Constraints:

Widget: text

> Available data types include short, int, long, float, double, and string. Direct

entry is also possible.

:Constraints and widget information are used by RTSystemEditor.
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Setting constraints and widgets <Y

MIDDLEWARE

m About constraints
e (Can he set on data ports and configuration parameters

® Checking must be performed by the developer.
> Constraints do not mean the middleware enforces them.

m Entering constraints m Widget
e No constraints: Blank e text (Default)
e Direct: Use the value as-is e slider
> e.g. 100 > For numerical values with a
e Range<, >, <=, >= range
> e.g. 0<=x<=100 > Set the step size with “step”
e Enumeration: ({E1, {E2, =-*) ® spinbox
> e.g. (val0, vall, val2) > For numerical values with a
range

e Array: Value 1, Value 2, =--
> e.g. val0, vall, val2 .
® radio button
e Key-value: { Key 0:Value 0, Key 1:Value 1, > For enumerations

} *When the widget and constraints do
> e.g. { keyO:val0, keyl:vall} not match, text is used.

> Set the step size with “step”
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Language and environment

m Set the language to generate and environment settings

,,-IEi* n

[=F

I]I||I

-

ﬂll

- bk
bmﬂbjajtiifiﬁﬁ?é_ﬁﬁibibiﬁ S5 AT A—aru FErER TR SR RS, VAL POEENSBIRET TS,

i BREc oo ASUMIRTFREEY. ERTR0sRCNIFEEERLE S,
@ G+ SERBTEER CERE LM LOSHER. S YSUERC) . P07 DaFEENE .

) Pythion
0O Java
O Fuby

[ Use old build environment.

~ HiR

SO TRIT IR I3 MERT R0k R EELE T
\ersion | 05 |

Add

cDFIvIRYIRAEONICT 5L,
IB/N\—2 3> EREHR7Ea—F (Cmake
e ZFALGZVVER) AR

OS5 Wersion [ add | [.GPU | A |
Delete | Delzte |

Select C++
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Generating the RT-Component

Al
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Implementing an RT Component

m RTC states
e Created
e Alive
- Inactive
« Active
« Error
e Finalised

4 Alive )
en_try/RTC: onl nitialize

exit/RTC::onFinalize 1E}(ecutionCcmtte:xt ..start

( Stopped il Running )

. | exit/RTC::onStartup )€ L exit/RTC::.onShutdown J
ExecutionContext::stop
ExecutionContext::activate_component

Inactive Active )

]

Entry/RTC:.onActivated

ExecutionContext::deactivate_component LEXiURTC -:onDeactivated

[ReturnCode tI=0OK]/RTC::onAborting 4,

i Error )
do/RTC:.onError
.._)r Steady Error
ExecutionContext::reset_component \ T[RemmCode_ﬂ:OK]
[ReturnCode_t=0K] Resetting
% entry/RTC..onReset )
J

RTC lifecycle (UML state chart)

2011.7.25 EHEEISERIHE RTMESS
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Implementing an RT Component

m Available call-back functions

onlnitialize Called once when the lifecycle starts.
onActivated Called once when the component is activated.
onDeactivated Called once when the component is deactivated.
onExecute Called regularly while the component is active.
onStateUpdate Called after onExecute.

onAborting Called once when changing to the Error state.
onError Called regularly while in the Error state.
onReset Called once when leaving the Error state.
onShutdown Called once when the EC shuts down.
onStartup Called once when the EC starts.

onFinalize Called once when the lifecycle ends.
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Implementing the component Al

MIDDLEWARE

m Make a component from an existing program.

int main (int argc, charxx argv) {

/| AASHLDEEREF Y TF VY TE05D
A RE R EER

ds_Camera *cam;

cam = new ds_Camera(): RTC::onInitialize()
/| FYTFYOSROA TS T bDOIEBML

cam->initialize(); RTC: :onActivated()
while(1) {

/] hASHEOEEGRT Y T F v iLiB

can->capture(); RTC: :onExecute()

/] Bfg =R

cvShowImage(”Capture”, cam->getImage());
cviWaitKey(2);
1

/| FXTFYISADOATI Y MORTRIE
cam—>finalize(); RTC

/] FXTFYISRADATI T FOWE
delete cam;

:sonDeactivated()

return 0;

1 USBCamera RTC source
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Implementing the component Al

MIDDLEWARE

m To make this an RTC:

RTC::ReturnCode_t USBCamera::onInitialize() {
// Set OutPort buffer
addOutPort(”image”, m_imageQut);
// Bind variables and configuration variable
bindParameter(”deviceNumber”, m_deviceNumber, ”07);

//Create an instance of the camera class
cam = new ds_Camera();
return RTC::RTC _OK;

RTC: :ReturnCode_t USBCamera::onFinalize() {
// Delete the camera object

delete cam;
return RTC::RTC_OK;

}
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Implementing the component

Al

MIDDLEWARE

m To make this an RTC:

RTC: :ReturnCode_t
USBCamera: :onActivated(RTC: :Uniqueld ec_id) {
// Initialise the camera object
1f(cam—>initialize())
return RTC::RTC_OK;
return RTC::RTC_ERROR;

}

RTC: :ReturnCode_t

USBCamera: :onDeactivated(RTC: :Uniqueld ec_id) {
// Shut down the camera object
cam—>finalize();
return RTC: :RTC_OK;

}

2011.7.25 EHEEISERIE RTMESS
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Implementing the component

~ 1

MIDDLEWARE

RTC: :ReturnCode_t USBCamera::onExecute(RTC::Uniqueld ec_1d) {
// Capture an image from the camera
1T (cam—>capture() < Q)
return RTC::RTC_OK;

// Get the image size
int len = cam->getImageSize();
CvSize size = cam—>getSize();

// Set up the output data
m_image.pixels.length(len);
m_image.width = size.width;
m_image.height = size.height;

// Add the i1mage data to the output
memcpy( (void *)&(m_image.pixels[0]), cam—>getImageData(), len);

// Write the output
m_imageQut.write();

return RTC::RTC_OK;
}
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Compiling (Windows, CMake)

(DStart the GMake GUI and specify the @Press “Configure” and select the
source and binary directories. platform to build for.

. GMake 2.8.5 — G:/work/workspace200/USBCamera/build =B X]
E' i EE ﬁ E}Eni HE E File Tools

. GMake 2.8.5 - G:/work/workspace200/USBCamera/build

Options Help

Where iz the source code: |O:!workfworkspau:e2EIDfUSEOameral | [Erowse ﬁource...] Where is the source code: |O:fworkiworkspace2DDfUSEIOamera | [Browse §Durce...]
Where to build the binaries: |O:/work/workspaceEDD/LlSEIOamerafbuild vl [ Browse Build.. ] Where to build the binaries: iO:/work/workspaceEDD/USBOamerafbuild Vl [ Browse Build.. J
Search: [ Grouped [] Advanced |gp Add Entry | 00 Femove Entry Search: | ry
Mame Mame
< il | >
Press Gonfigure to update and display new valuesfi? red, then press Generate to generate selected build m id
iles.

() Uze detault native compilers
Genll () Specify native compilers j

() Specify toolchain file for cross-compiling

Configure ] [ Generate Current Generator: Mone

() Specify optionz for cross-compiling

<Back J|_ Einish |N Gancel |

X Specify separate directories for the binary and source directories.

| 2011.7.25 EHEEISERIHE RTMESS 29 |



Compiling (Windows, CMake)

@Click “Generate” once configuration has completed.

work/workspace200/USBCamera/build

USBCamera — Visual G++ 2008 Express Ei

Eile  Tool Options  Help

2| &

b Debue
Where iz the source code: ‘O'fwork/workspace2UU/USBOamera ‘ [Erowse Source. ] m R Rt = 'USBECamera’ @ ?D'?;’Ib H
‘Where to build the binaries ‘O/wurkfwurkspaceZUEl/USBOamera/bw\d v‘ [ Browse Build.. ] . = "E LL—BUILD
(5] W1—ay ‘USECamera’ @ FOVIHR = [ ChMake Rules
Search | | [ Grouped [ Advanced [dh Add Ertry | 3¢ Remove Entry ; #LL_BUILD.rule
Hame Value & Sy ALL_BUILD
CMAKE_INSTALL_PREFIX Gi/Program Files/GMake 28 = i cate - E] CMakelizts txt
rtm_conf C:/Program Files/OpenRTM-aist/1.1 fete/rim = et E| KE iy
Press Configure to update and display new values in red, then press Generate to generate selected build USBECamera o
files. USBGameraComp B & Cake Fules
oo founent Gereator Vil St 32003 C____ ) Er ek docrule
— CMakelizts txt
Configuration by Ci/Program Files/OpenRTM-aist/l.l/etc/rtu config.cumake. - | doc
FindOpenRTH setup done. ol |3 .
OMWIORB_DIR=C: /distribution/onniORE-4.1. 4 YA [EPn Er 70| =2 .@ doxyeen
OMNIORE_VERSION=4.1.4 = = [ ChMake Rules
OMNIORE_CFLAGS=-D_ WIN32_ ;-D_ x86_ ;-D_ NT_ ;-D_ OSVERSION =4;-D_CRT $E vyl - x I doxyeenrule
OMHTORE_THCLIDE DTRS=C:/distriburion/ouni0RE-4.1.4/include HAFEDFTS) BB P L= L . S
OMNIORE_LDFLAGS= | o 2] CMakelizts tat
OMWIORE_LIBRARY DIR3=C:/distribution/omniORE-4.1.4/1ib/x86_win32 : E‘ doxygen
OMNIORE_LIERARTES=optimized:omni0ORE414 rt.lib owniDynamic4l4 rt.lib omnit = KE INSTALL
OFENRTM_DIR=C: /Program Files/OpenRTH-aist/L.1 & e
OPENRTM_VERSION=1.1.0 = I CMake Rules
UPENRTHERSTON. FATOR-L P INSTALL forceruls
OPENRTH_VERSION MINOR=1 e — - R =
OFENRTN VERSION PATCH-0 v R FEE oo e ORI | o 77 | : - [Z] CMakelists.txt
< | 3 — = (34 PACKAGE

= |7 CMake Rules

| | | | | P FACKAGE forcerule

@0pen the solution file in the binary directory. i
= | GMake Rules

E uningtall.rule

uninztall

[ ]

TMD BRD BFW AWCANY F-AD =g :;’;E USBECamera
Ore- O F Pu= = | Source Files
~ g (E_] USBCameracpp
AL 74 AIONAD = : - [Z] CMakelists.txt
) jorrsOTHIXES v LB, cmsherula =2- ,&E _LISEIOameraComp
! ) m — — - = 3 = | Source Files
P ..ﬁl CMuaache r,.-.u%.u r.m%al-f aigw. m—%a h%[.I- 9_] USBCameraComp.cpp
Q Gprmrioe i oo pe ) ) : - [Z] CMakelists.txt
X 2o lsmkmrne s 5 &8 3 @ 3 & = (53 ZERO GHECK
dovpgenvigy. DGTALLwe. DGTALL wp. PACKAGE ve. PACKAGE ve. umnstalvigr. E i L-_j OMake RuleS
P H E] generate.stamp.rule
13 USBCamers :
0 7 ek - |El ZERD_GHEGKrule
" Sl ) = 5 - [E) ZERD CHEGK
i B e @ 8 1

e -

(EBCamera s

42000 X0 HIR Microscét Visus! 5

oy 97 Tt @‘J’Ul“}'ﬂ--- [@-%1 Fir= |E_}|—]ﬁj_'-f |

2011.7.25 HiEEILEH IR RTVESS 30



Compiling (Windows, CMake)

®Build the solution ®In the “Debug” directory of the binary
550 directory, start the component.

e REE T FodihHE A0 W=D SR ALTH
1-5 H @ Y1 —feal @I FE Fr |
‘)U:L‘éa‘JCDUEJH‘B) Girl+Alt+F7

PR et )
ALL_BUILD QFILE L)
ALL_ BUILD (E L BEY
ALLBUILD @) =)
FoIhOE D
SinF EALRD

) .

al & Dotse |i=1:3
Frivy BRD BTN SRCANE 7D AsTY
Q- O 3 Lum o @

P (2 kb s r 0L e bt ki Dtug ~ [l

m WMa—as USBCamera’ @ F0Y1HR
doc

doxyeen

INSTALL

PACK AGE

uningtall

USBGamera

USBGameraComp

ZERD _GHECK

e RETLT DL
3 MU ATETRTE
D SO weh CEATE
W LOTERWTD

8888

§ T TAY
Vs [J/IGA B[ 70 - Bislbaidad
i 1 x
HATNFETD L@ 2Py =] Dabow_

EIRE 2 ETAIEE. N

FERE R e A ]|

745 ME o T Tt ——

Jevk B |

TrMD WRD FEY-ME WRE TOSOHD RAE O0IW AT
s R N i @ o1+ AT Sem e[y ®
2 tawe 5 1 0 Pepont | 01 ) aSirimen Diram L1 =0 @ It Lol -]
| B || oore= -
= =1 1TO0Y = Lp USBCaverad
o () comrtmantuh boat gat P L 129001 St
L USBCamer sl s USTCane)
Troe Kase UEECamars
Crcrpton  USH Gamms com
Weriwn 100
Vercdr AST
Cammaory tmapelrccasirg
State INACTIVE

U |
& x

Sue RN

tnd  PERICCE
e T0000
o B O
Hamg B amaral i

Data Troe  IDLRTGCanorain
Ierdace Ty cosba ek

Dutation Typ
J Sbriireton  Slusbure oo o
Tl Cordiguston, 11 [ Manager Conir | B Comgoaite o | B Evscution Con | {1 AT Log Vew| = O & popertien
Componenliame. (E8Cam Conterstentit deish —5
i e L Vaks
F e Srvcabimber ) e
[y
[ ) [_am = "

o Pae IS0 See GO39
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Check operation

1. Start the CameraViewer

m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—[C++]—[components]

—[opencv_rtcs]—[CameraViewerComp.exe]
2. Connect the components.

Drag and drop the components into the system editor.

RT System Editor RGP
Eile  Window Help

oo B W52 R

|~

% Mame Servic.. | ) Fepository¥i TR #Systom Dissram 57 | = 8|3 0| S|
fir s il FONT - '~
= AT kol B Th CameraViewerl
i aist-sk host ext . » Path URL localhos
5 eraviewerlre Tnstance Name  Gamera’
23 USBCamerallrte Type Name Camers
L Description  USE Ca
Version 100
Vendor AIST
*Cameraowerl " gfafw ;j:g?r‘;
properties
5 omned
= &2 ExecutionGor L
ju} 0
State  RUNNIM
Kind  PERIOD
- = Rats 10000
[ Confi. | &F Mana.. | &T Com.. | &1 Exec. [RERTL. | = O = 3 bport
GomponentN: ConfiewrationSet: default = ga“ L
ata Typs  IDLATC
active | c|| name 2 Interface Typ corbacc
@ o | image height 2 Dataflow Typ pullpust
image width i Subscription © Any
properties
= B¥ OutPort
Name Key out
] A Nata TvlrvP i R';f‘:

RT System Editor RGP
Eile ‘indow Help

e ¢ B oo g8 R

Pos: (20656) Size: 03990

% Name Servic. | ) RepositoryVi. | = 51| gl #5ystem Disgram 53 = 0| = soiz-| e
FORT— [}
= 13 USBCameral
Path URT localhost/o
Ihstance Mame  USBGamer,
Tope Name  USBGamer,
Description  USE Gamey
Version 100
Vendor ST
_ Category ImagePrace
Gameratfiemerl S e
properties
= owned
= §@ ExecutionCior
il 0
State RUNNING
Kind  PERIODIG
[ Gonfi. | RF Mana. & Com. | &T Exec. |RTRTL. | = O o OMPDHME 1oeee
Componenti ConfieurstionSet: defall = ga’"E LEB0 v
ata Type  IDLRTGAG
active | ¢ | name Tnterface Tep corba_cdr
& d. | deviceNumber Dataflow Tvp pullpush
Subscription ~ flushnew
properties
M il
] I L

Pos: (3557) Size: (33,38)
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Check operation

3. Connect the ports. 5. Activate the components

i ks Helo
LR X8
4 Vo S | 09 Repombr V. |~ 5|6 e i Bl BT === 1,«,,. P T —— =00 e =0
e L e e f [ Jastre i
&[] oereiraist-sh bt cot Fath URL keshan T Lealun Syalnm [agram
2 Cameralireerliph: Fnloe Heme  Carner = [} cpencimrait-sk host ot System D
T LESCanmaliie Tl Do 3 Comeraamelblc ke omLnE
UsBCamens ! Dwcrbun USE G 2 USBCamaraliic Create Date
Varzion 100 UEDCamerall Lslate Daln
Viersber AET Composite Hore
ot g Caragrry sl
v a Vmresll y e AT
- Tt Conmune ' Simer ()
= owned
Forn P I,
n ]
Eae RUNKIH
bd Lt
10000
I ol | o | Com. REErme | REATL |~ 0| -yt Lo
Comporanttli ConfiuationSat: datati ) &:’w B ] Conli_ | B8 Mona | R Com_ | BB Evec ERATL =01
i & hame A Ilerlace Typ corba go anlﬁ Condy n|nﬁl -
" A maee height 2 Dustadions Top pusllpusl bt u
e idth *| ots Soboerption ' fry mtim ¢ | e \
* frgertine
e Cunbort
Hare Koy ot
+ i Tore L) ot
[T o it o
Pox (6257) Ses: BEIGD e ; [ . -

4. Use the default profile. 6. The camera image will be displayed.

I Capturelmaege

BT Systam Lditer RGP

st c | nama

Ty
=
1
= [ oserenrsatik bt gt Sravem D
e Shre Corewctin Prof e A LTI Kind AHLINE
i USECameralibh: Hame 1 B smerall image_n Creshs Doy
- Upsfete Olate
Dt Typm - IDLRTG/ Camsealnan ] v [R— Herre:
Tnteriace Typs .uﬂwﬂ v
Do Type: | gusch -
Subeeription Typs | fsth -
Push Fatedt: |
Pussh Pliey |
Sip Count ;
L] (e )
[ =o
o)
1 ey
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Document generation (Windows, CMake)

¥ The doc/html/ directory in the binary directory contains Doxygen-generated

d tation
ocumen a S ILH X [Sysearch e fileshtm| 3tab3_033
[ USBCamera 2] _u_z h_camera_Bcpphtml & | functions html
= ) build &) usbhooamera Bhhtm & | functions_funchtml
3 CMakeFiles €| usbh camera Bh_source html & | functions varshtml
) Debue £ us b camera_comp_Scpphtml & | indexhtml
= [ dac & | annotatedhtml installdosx
= O N0 EHbe s pre Elnav_fpne
) search & | class_u_s b camerahtml @jnav_h.png
) doxyeendir @ clazs s b camera-membershtml @open.png
() USBCameradir - | &]classeshtml ¥ tab_apne
[ USBCameraComp.dir Eﬂclosed_png ERtab bpre
() emake_modules [bdoxyesnoss & tab_hpre
[C3) cpack_resources | @]doxysen_png @]tab_s.pns

usbcamera 1.0
m Example: S—

usbcamera 1.0.0

A rre 37 - 274l |

ik | MREHS] | Mk 1 ‘

27K ‘

TR I— C:/work/workspace199/USBCamera/USBCamera.h
- HERFRD.

[

. 1 Q0001 // =*- G+ -
RTC::ReturnCode_t USBCamera::onDeactivated ( RTC:zUniqueld ec_id ) [virtual] 00015 #ifndes

4222 USBCamera

00016 #define
Post-processing such as freeing allocated memory. 00017
0oo1e

USB Camera component. [Z50]

o i 2:Uni i tual
Finctus <OSECamsTaihy | RTC::ReturnCode_t USBCamera::onExecute ( RTC::Uniqueld ec_id ) [virtual] i
ao0ez2

FTATOAN -8 Capture images from the camera, and outputs the data from OutPort. 20023

v - 00025 #i
Public A1k = 5@22 ‘
- 00027 // Service imp.
USBCamera (RTC::Manager *mg | . . 2 i i
constructor int USBCamera::m_deviceNumber [protected] r;nr::; I/ <rtc-templa

~USBCamera () 00030 // </rte-templatey
destructor Device number Sigir

virtual RTC::ReturnCode_t  onlnitialize () + Name: deviceNumber deviceNumber 00032 // Servi stub headers

i onActivated (RTC::Uniqueld ec_ SRR ?S’:SS nsumer_stub_h">
onDeactivated (RTC::Uniqueld g ﬂ‘”:g: i

e < 000 /rtc-template:

onkxecute (RTC::Uniquald ec_id OutPort<Cameralmage> USBCamera::m_m_imageOut [protected] 00036
Protected ¥ 00037 using namespace RIC:
Capture images data from the camera 00038
00050 class USBC:
00051 : public RIC
= 00052
— s mE 3 5 = 00053 public:
COAZAMBHEA RO TP SERANELL: i
sHEH « Ci/work/workspace199/USBCamera/USBCamera.h 00053
« C:/work/workspace199/USBCamera/USBCamera.cpp 00063  ~USECamera():
00064

. e ot ape . .. o 00065 // <rte-template block="public_attribute”s
usbeameralZHL TFr Jul 15 2011 21:41:13(EmEhE LIz @0)@[‘93 ¥F3 &

00066

int m_deviceNumber « Type: RTC::Cameralmage
Cameralmage m_m_image
QutPort< Cameralmage > m_m_imageOut

owComponentBase

:Manager* manager);
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Add some more components

1. Start the Flip component

m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—[C++]—[components]
—[opencv_rtcs]—[FlipComp.exe]

2. Add the Flip component to the system editor.

3. Disconnect the USBCamera and CameraViewer components.
(1) Select the connection line.
(2) Right-click on it.

(3) Click “Delete.”

FER i&fn HIER
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Add some more components

1. Connect USBCamera’s OutPort to Flip’ s InPort.
2. GConnect Flip’ s OutPort to CameraViewer’ s InPort.
3. Activate the Flip component.

(1) Right-click on Flip.

(2) Select “Activate” from the context menu.
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Distributable package generation

m Build the “PACKAGE” target in the solution.

B S BGamera - Visual Goo 2008 Express Edition
AME ERE ETW F0T0HE PLRE FiHID Y-lD SOEM AU
31 9D Lo ChLb Dba - WeR =) s 1 e o 3

b USBCamers’ 8 707
::::::::::

+ L
ga= fi.n EPTEHE)

h | X mp
MNEOETY  BHOTEM Ll AR a &
2 Bion 6057040

ildocbis” IR RELE,

® An MSI installer is generated in the binary directory.

® The component is installed into:
C:/Program Files¥OpenRTM-aist/1.1/components/<Language>/<Package

name>

37
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Compiling on Windows without CMake

(DExecute “copyprobs.bat” in the
generated code directory to copy the

properties files.

[T ——
FHAD ERD BEO) EYCATE T-MD  AATH

Om-O § S

T
TEDATY s 28
AT RTES WYY

[*E 5aCm—— sk
[=8) LB b
U B s “«9

et Jend

R 2T IS, sy Crr| = . [— o voll mEme

%y RTGcalol TR

7 T

@In the USBCameraComp/Debug directory,

execute USBCameraComp.exe

ME REED BT SRAN® v-AD A
Q- © F L= [omr
TH LD |2 G ¥work mrk spece200¥ USBCamer s¥LISBLamer sComo¥ Debus

74 REIHLEOIRD

=) Lo TR

G SIS

0 SO -5

@ S0P e W (LAEE
=] %ghmﬂ%}ﬁm:rt
X OIS

e
3
tok \ﬁ “\fg.‘L.\ Zril
=
&

BuidLoghtm

T 6
o

USEGameraCong exs srbed i
MAHIFEST 7741
k8

& UsBCamersComs
Q ¥ Frait
& BEFELLR
§ T Tea-B

T2 K

et £l roeram Debug Latebsse
24 K8 A1 KB

RIS

e o
T e inimum Fabuid Degandn Frogam Debus Darsbase

ﬂ
@

USBOameraComp.exe
P72

EWE 201 W7 AT56. 2208
4% 20 KB

essaie 201 02015 2202 2.0 210 k1 Z0ke | § 9 Teahm

@2Build with Visual Studio

i BEE EPY I=P

WELKE) CileansT
A=)

v ¥
-
H
= [ Source Fies ey ek 1
b i e
& L M s o . B
®  Source Files "
mers_spec[] =
i
o) 10",
1" 30 Vet on veetbten
i S — “conf . defoul L. devicellumber, " |
Q- WPE [ s >
i -3 x
HNEDRTE. roa el b 2

T PR s 5| )

Tk

FriD @ FET-HE MRE TOSOHD WS LW A
ri- a8 Q- - o reg® T1|*1 ATSmemE |y ©
PR ey e -y ——" e R =
@3ia FFe-
w = f2nnt o L UEECam
o [ comrimant-sh st ot a0 120001 fmim
D UiiGemmsita Tstuce Noas U 0
Troe Hame  USECamers
U Camans com
10
AST
tmapelrccasirg
] BACTVE
.

AU

Datation Typ piuish

Tl Cordiguston, 1 [ Manager Conir | B Comgoaite Co | B Doscution Con | B T Lo View & popertien
Compurnantians: {Eans Gonfiurstontot deindb — ]
welive e L Vaks E
" dmtat den Hhumber o
[T
[(ww_|[_am - "

Pae CIENA0 Sie G050
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(PDStart the Doxygen GUI tool.

Set the directories and project name.

[ Sean smcumsiomly

Specity the desciory where dorygen should put the generated documentation

Salect

=]

®@In the “Output” section, select HTML.

Sattnes  Halp
Sbop 11 Specily the morking deectory bum which doxygen mill rn
et flrayeen )
tap I Configune donigen wsing the Wiasrd and/or Tapart tah. $hn switch 1o the Fun tsb to generie the documentstion
Wewd | Epert | fin
Topics
Fome mlnet the tutail bor ==
Mods [=] HTML
Ourtput
aerama G plain, HTHL
103 mith rvigation paned
{7 prepare for compressed HTML (chm)
5] With smarchs furestion
Change color |
[ LaText
s intarmadiane
s 4
] |
[] i Text Forma
]
Pravious Nt

2Set the output and language settings

in the “Mode” section.

Sattnes  Help

Stop 1 Spstely the morking dieectony fram which doxrgen mill n
ok Flrcyean )

Step 2 Confgure dooyeen using the Wizard and/or Cxpert tah. then switch to the Fun tsb to eenerate the documentation

[Show contigwration] | Zuve e
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Various settings ~l

MIDDLEWARE

m Specify data types available for DataPorts by specifying the directories
containing the IDL files.

(PDSelect “Settings” = ‘dar ” @Click the “Append” button
from the “Window” @Select “RtcBuilder. and select the directory.

me ~ioixg
ETE | ekt AT —
i ot d2g L C— S
—— HELTE-E SR FRErd | RucBuiker oo
EAL P 5 DL Fike Drectories
T RAahTOEER O N — e [ sy
e g £ ]|
mmgmrm x| i
20T I OHARTA D). o LFaw |
HR=2thT ORI R Dl
=2 bT O ME) : xﬁ’;’ﬂ s T s
JE—AsET RS - Sl
FRTOH—ARITFERALBL
FES TG ,

L o it FrtpREE|  ame |
Lo = e b ) 4 seng [P FRaASE
] T LY
[0 1 _sevew | WL K BN
@ A et |

2 0nly necessary when using your own IDL files. The OpenRTM-aist default data
types are set automatically.
-Default data types are available at [RTM_Root]rtm/idl
—BasicDataType.idl, ExtendedDataTypes.idl, etc.
—By default, [RTM_Root]=C:/Program Files/OpenRTM-aist/1.1/
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