Introduction to RT
Component Creation

Nobuhiko Miyamoto

National Institute of Advanced Industrial Science
and Technology
Industrial Cyber-Physical Systems Research Center

Software Platform Research Team

aniona instirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)




If you have any questions

* Ask a question in Zoom'’s chat.

Display the Zoom Group Chat screen

Please set the destination to everyone.

M—IERHTS

 If the problem is not solved by chat, we will provide
iIndividual support.
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Document

* Please, open the following WEB site.
 Windows

— https://openrtm.org/openrtm/ja/doc/casestudy/raspb
errypi_mouse/raspimouse_tutorial_rtm_seminar/tut
orial_rtm_seminar_win_part2

 Ubuntu

— https: //openrtm org/openrtm/ja/doc/casestudy/raspb
errypi mouse/rasplmouse tutorial rtm seminar/tut
orial tm seminar ubuntu part2
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https://openrtm.org/openrtm/ja/doc/casestudy/raspberrypi_mouse/raspimouse_tutorial_rtm_seminar/tutorial_rtm_seminar_win_part2
https://openrtm.org/openrtm/ja/doc/casestudy/raspberrypi_mouse/raspimouse_tutorial_rtm_seminar/tutorial_rtm_seminar_ubuntu_part2

Outline of the training

« Creating component to operate the mobile robot
(Raspberry Pi Mouse) on the simulator.
— Target speed input by GUI
— Stops when the sensor value exceeds a certain level

Robot Controller Component

YES Stop
Forward speed:0

; Rotate speed:0 :

Speed comman d by slider widget

NO

Simulator
Component

-
Al
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Raspberry Pi Mouse Overview

« Raspberry Pi Mouse is an two-wheel drive mobile robot sold by RT.

Distance sensor Drive wheels
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The procedure of the training

Creating a template for source code using RTC
Builder

Edit source code and build.
— Generate various files required for build
» Various files generated by CMake

— Editing source code
» Editing RobotController.h and RobotController.cpp

— Build

* Visual Studio, Code::Blocks
RT System creation and operation check using RT
System Editor

— RT system creation
» Data port connection, configuration parameter settings.
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Component development tools
RTC Builder
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MIDDLEWARE

RTC Builder

« A tool that enters component profile information and generates a
template such as source code

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

TrALF) EBE(E) FEF-RN) #8FA) TOTOMP) FER) 2eFO(W) ALFH)
- O R S e b4y 702 || B | & Java =T RT System Editor
B Mwsr—3-1H270-5— = = B M testDataPort i3 = 5
= <;==:> - « RT-Component Basic Profile * Exk ~
4 = testDataPort A IOhLEy TRRT IV -3 MO EEEREEELET. Era-LE: RTIgT—%)bEﬁSJ@'é%ﬁEE}EEL&% "
> (= build KR4 . COEFET AT NS~ Y25 A HERENET -
. & cmake EUa-uE:  [testDataPort BEETES LT AT, 5, | (T2, T 25— 0HTT-
. (= doc EZa-U#iF: | ModuleDescription PR RTLA-FOHMBRHTIREOBETANLET.
> = idl iz 100 ASCIZFHEATERT.
. = include e = J RTIV—#3 M/ —Sa RIEELET.
s B src *REE Miyamoto Nobuhiko xy.z(xy, 2 EEF)ORE T AAL TSN
CMakeLists.txt *ESa— Ty : |TEST v ALEE RT:)H&—*%{;JE%’E@L;HFEE\N)S&E}Eibﬁ’:
=] COPYING ! ASCICFHERTEET.
= COPYING.LESSER JR—RE | STATIC v EZI-LATIY . RTIA—FLONFTVEATLETD.
= ; ERBICBVESHEEONTIUEEANTBIEHTERT.
5} README.testDataPort ( PHFEF(R:  |PERIODIC v BATEIEFR, PITrrwh, B ) {IY. FY-AIP0HTT.
- e, T
=l : : TeAi—F MR ! -STATIC: EDBYIC4EAL/BIBENALRTC
rte.conf [ DataFlow [JFSM [ MultiMode -UNIQUE: Z’]B"]'C%ﬁﬁ“@ﬂérﬁtmc
A RTC.xml . -COMMUTATIVE: B4R AT8RRTC
[E RTC.xmI20160703191959 BACATAR : L FHFETE :  RIIDA-FYMO7ITE T REEELET.
[ RTC.xml20160703192534 = PeriodicExecutionContext v -PERIODIC: EFABIEEORASTRRTC
=] RTC.xml20160703193235 -SPORADIC: EfTERNHEEOAMETRRTC v
testDataPort.conf ¢ — — - . — >
» & testDoc BE=x| PITAETA | TR b | B-ER— k| I5TJ4Fal—2ay | PR hER | 558 RTCxml
) g EEEEEEW 9 Bulldview 52 =
» (= testEdison
» = TestIDL
> [= testIDLPy
» [= TestImage in out
» 12 testlava
» {2 testlaval testDataPort
» i} testlavaService "
] T
< >
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Launch RTC Builder

« Steps to start RTC Builder
— Windows(OpenRTM-aist 1.2)

* Double-click on the desktop shortcut
s
OPETRTPIEGNGE:
— Ubuntu

« Enter the following command
« $ openrtp
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Start RTC Buildxer

& Eclipse Launcher

Select a directory as workspace

Eclipse SDK uses the waorkspace directory to store its preferences and development artifacts.

Workspace: |C:¥workspace ~ Browse...

] Use this as the default andsto not ask again

» Recent Workspaces

Cancel
Set any location in the workspace and click Launch.

The Welcome page opens when you first start OpenRTP, so close it.

m] X

File Edit NdVigate Search Project Run Window Help

% EC|IpS€' Welcome to Eclipse

Get an overview of the features

Go through tutorials

Try out the samples

Find out what is new
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MIDDLEWARE

Start RTC Builder

& Open Perspective | X

22 CVS Repository Exploring
1 Debug
& Java (default)

5 Java Browsing
E f2!Java Type Hierarchy
<k=Plug-in Development
5 Resource

Click the "Open Perspective" button. _
# RTCBuilder

lelp "7 RTSystemEditor
v - Quick Access| : | B

&’ &"Team Synchronizing

~ B Bz Qutline & = 0

An outline is not available.

| Open | Cancel

select "RTC Builder" and click the
Open button.
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Project creation

« Create skeleton code for the RobotController component.

— Wheel type mobile robot operation component
Operate the robot with GUI
Stops when the sensor value exceeds a certain level

Robot Controller Component

YES Stop
Forward speed:0

Rotate speed:0

NO Speed command by slider widget

00 |

00 |
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Project creation

File Edit Source Refactor Navigate Search Project Run ]
; o | eraucer| S "RODOt Controller” to the
|=? - i R%'I 7;‘15 - 0 - % - __.' - S - -

= project name and click finish.
Click the icon below

R

A folder called "RobotController” is created in the directory specified in
the workspace when Eclipse starts.
— At this point, only "RTC.xmlI" and ".project" are generated

* The following items will be set
— Basic profile
— Activity profile
— Data port profile
— Service port profile
— configuration
— document
— Language environment
— RTC.xml

& workspace6 - Eclipse SDK

F# Package

Project name: ‘RobotController ‘

Use default location

C¥Users¥TyouK¥workspace6¥RobotController Browse...

P
9
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Enter basic profile
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MIDDLEWARE

« Set basic component information such as RT component profile information.

« Code generation, import/export, packaging process
A *RobotController &2 RTC pI’Ofile editor

Basic Enter each item here
~ RT-Component Basic FTOTITE ~ Hint
This section defines RT-Component Easic information. Component name :
*Component name : |RobotCDntroller |
Description : |ModuIeDescription |
“fersion : | 1.0.0 | Description :
“Vender : |VenderName | Version -
*Category : |Category w |
Component type : STATIC ~ Vendor:
Component’s activity type : PERIODIC 2 Category :

Component kind :
<

- #l ThataClmaar CCTRhA BAud+ib A An Thora sl

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

i Dy il

Select the Basic tab.

RobotController

Hint

Specifies the component name to
This name will also be used

as the base instance name of the ¢
Only alphabet, number, hyphen an

Specifies summary of functions thi
ASCIl is available.

Specifies the RT-Component versit
Please specify in x.yz format (xy.z
Specifies the RT-Component deve
ASCIl s available.

Specifies RT-Component category
If it 1s not one of the selections, ar
Only alphabet, number, hyphen an



Enter basic profile

Component name
— RobotController
Module overview

Basic

— Optional (Robot Controller Component) . gr.component Basic profile

version

— Optional (1.0.0)

Vendor name

— Any

Module category

— Optional (Controller)
Component type

— STATIC

Activity type

— PERIODIC

Component type

— DataFlow

Maximum number of instances
- 1

Execution type

— PeriodicExecutionContext
Execution cycle

— 1000.0

Overview

— Any

This section defines RT-Component Basic information.

_l

MIDDLEWARE

*Component name ; |Rob0tC0ntroller

|
Description : |ModuIeDescription |
*Version : | 1.0.0 |
*Vender : |VenderName |
*Category : ‘Category ~ |
Component type : STATIC ~
Component’s activity type : PERIODIC b

Component kind : DataFlow [_|FSM [ MultiMode

] Choreonoid

MNumber of maximum instance : |1

Execution type : PeriodicExecutionContext

Execution rate : | 1000.0

Abstract :

RTC Type : |
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Activity settings

« Set the activity to use.

Activity

- Activity
This section specifies the action callback that is used.

Component Action concerning the component’s initialization and finalization
onlnitialize onFinalize

Component Action concerning the ExecutionContext's startup and shutdown
onStartup onShutdown

Component Action in the alive state

onActivated onDeactivated onAborting
onError onReset

Dataflow Component Action
onExecute onStateUpdate onRateChanged
FSM Component Action
onAction

Mode Comnanent Actinn
<

= Galact the Activity tab. Activated activity names have a blue

background
- Steps to enable specified activity ackgroun

1. Select the activity name you want to use or not use | *Roveicontroller =
(Displayed in red when selected) onstartup idown

o onent Action in the alive state
fient Action in the alive state onActivated onDeactivated onAborting
onActivated onDeactivated onAborting onError onReset
onkrror onReset

Dataflow Component Action
Dataflow Component Action onExecute onStateUpdate onRateChanged
onkxecute onStateUpdate onRateChanged FSM Component Action

FSM Component Action R

onAction
onAction .
Mode Component Action

Mode Component Action

onModeChanged

2. After selecting the activity name, ~ Documentation
SeIeCt O N-O F F This section specifies a short description of each action.

If the action above is selected, each document can be described.

Activity name : onDeactivated

Activity name : |onDeactivated @ ON (O OFF

[ 1
[ !
< _ < =

Basic Activity Data Ports Service Ports| Configuration| Documentation | Language and Environment RTC.xml 'RIAL SCIENCE Basic Activity Data Ports| Service Ports Configuration| Documentation| Language and Environment RTCxml
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Activity settings

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

NATIONAI
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Activity settings

« Enable the following activities

— onlnitialize o

— onActivated ]

— onDeactivated Lo Ay TR AP AY I v RS ELET.

— onExecute ) e S ) et U S ey S
onlInitialize onFinalize

=T TR ANDERLEILCET P
onStartup onShutdown
alivetREETOIAR—R > b PhLaY

onActivated onDeactivated onAborting
onError onReset

DataflowB1i—F L M)PHZaY
onExecute onStatelpdate onRateChanged
FSMBIA—F Y MDPHI>
onAction
ModeRi 1k —+ > NDPHax
onModeChanged
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MIDDLEWARE

Data port settings

Add and set InPort and OutPort

A *RobotController &2
Data Ports
~ DataPort Profild

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 ‘ ~ | Reload

DL file [

|
Var Name

1
Picn Docition |1 EET

e i) Select the Data Port tab.
Steps to add a data port

Data Ports

DataPort Profild

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

~ DataPort Profile

Add | | *Port Name (DataOutPort)

This section defines RT-Component’s DataPart Profile information.
Add milas=hlagae (DatalnPort) Add | | *Port Name (DataOutPort) Add
zlete Delete r in
Delete Delete
~ Detail ~ Detail . H
This section s This section sy CIICk the port name to rename It'
If data port ak . If data port at
riname: | ClICK the add button for ImPort or OutPort. Port name i inPord |
*Data Type | v | Reload *Data Type v| Reload
IDL file: ‘<RTM,R' >¥rtm¥idl¥BasicDataType.id|

IDLfle: | |
Var Name |

|
‘ Var Name \_

Set each item.
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Data port settings

« Set the following InPort

— 1n

Set the following OutPort

— out

A~ *RobotController &2

Data Type:
RTC::TimedShortSeq Data Ports

P | ease dO n Ot m | Sta ke |t fOF This section defines RT-Component's DataPort Profile information.

T| m ed S hort type . *Port Name (DatalnPort) Add | | *Port Name (DataOutPort)
in out
Delete

Add

Delete

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

Data Type : Port name : |out (OutPort)

RTC::TimedVelocity2D -

V| RelLoad

Please do not mistake it for DLtie: [ RTM RGOS e
TimedVelocity3D type and Vortame ||
TimedVector2D. e Select the data type

from the drop-down list.

]
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About the data port

Port for communicating continuous data

RTCO T—ADFEN  [rrc1
[

p—3

| \ T/

HAR—k AAR—k
“OutPort” “InPort”
o UTOHIET—270—8 M push, BT XH1) T3> B H¢flush,
A R3—Tx—RX B Hlcorba_cdrDiGE
testData.data = 1001 testDataln. readl)
[testUatalut . write()] Std: :cout festlata.data << std::endl;
| .- ' ; _f:’ onExecutefIWi & F OTAE T 4T

— N > readi i 10
onExecutefdEivs & 7 o7 74T ‘ /| ar [ — ____
writeld Fm 19 F [ \

write R 48 10 L 7= B £ (2% Rtk Ny I7ICEE 2R ‘
Z_ CTCDREDD /A -TF R 22 IR

readBM e W PSR T/ v e T —5F Fid A D
C_TCDRER®/\1HFE1E8{Ld 3

narionaL instirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



About RTC::TimedVelocity2D type

» Data type for expressing the speed of a mobile robot defined in
ExtendedDataTypes.idl.

— vX: Velocity in the X-axis direction
— vy: Velocity in the Y-axis direction (0 assuming the wheels do not skid)
— va: Angular velocity around the Z axis

Set straight speed with vx and rotation speed with va

?truct Welocity20l

+
A4 Yelocity along the x axis in metres per second. !
double wi; L
A5 Velocity along the v axis in metres per second. !
double ww;l
A4 aw velocity in radians per second. !
double wa; !
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Configuration Parameter settings

« Add and set configuration parameters

RT-Component Configuration Parameter

............................ - Hl"t
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 | v vadanie

*Default Value |

 aserane | Select the Configuration tab.

Basic | Activity | Data Ports | Service Ports | Configuration| Documentation  Language anc e

« 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.

rhhmh | Add
Name “speed_x
Add Delete
Delete
Click the parameter name to rename it.
= Detail
~ Detail Click the add button. This section specifies each Configuration Parameter description.
This section specifies each Configuration Parameter Parameter name : |speed_)( |
Parameter name : | |
D

“Type |

e |

wnowamsrrure o ADVANCED INDUSTRIALscien | O€t each item. |




Configuration Parameter settings

This section defines RT-Component Configuration Parameter.

. *Name Add
 Set the following
configuration parameters
— speed_x -
¢ Type : d Ou b l e This section specifies each Configuration Parameter description.
® DefaU|t Value . OO Parameter name:|speed_x |
 Constraint:-1.5<x<1.5 B —
. Widget:slider l : I
® Step 001 Variablename:| |
B Speed_r Ez:s:traint' I—'I S5<x<1.5 I
* TypedOUble Widget : | slilder | ™
» Default Value: 0.0 Step: 001 |
« Constraint :-2.0<x<2.0
. Widget:slider Enable operation of mobile robots using GUI (slider)
« Step: 0.01 0.0
£ >
0.1
* >
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Configuration parameter constraints,
and widget settings

« Show GUI when editing configuration parameters in RT
System Editor

« Widget:text » 0

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

Constraint: 0<=x<=100
« Widget:spin
Step:10
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Configuration parameter constraints,
and widget settings

) Constraint:(0,1,2,3) oo 1 (@2
* Widget:radio )3

« Constraint:(0,1,2,3)

[v]0 []1 [v] 2
* Widget:checkbox (13
0
« Constraint:(0,1,2,3) X > |7
« Widget:ordered_list 3
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Configuration Parameter settings

¢ S et th e fo | | OWi n g This section defines RT-Component Configuration Parameter.
configuration parameters

speed_x

- StOp_d zf;sdd_r Delete
* Type:int -
« Default Value: 30

= Detail

This section specifies each Configuration Parameter description.

Parameter name : |stop_d |

*Type |int v|
Stop when the sensor value is “Defauit Value [30 |
greater than or equal to this value Variable name ;| I

|

Unit: |

Constraint : |

Widget : text P

Step:
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Raspberry PI mouse distance sensor

« Raspberry Pi mouse is equipped with a distance sensor

— The measured value becomes larger as the distance to the object is
shorter.

Pt A7 A A G LA B

EEE[m]

 The simulator also calculates and outputs a value close
to this data.
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KX ARDERTE
. BFERE A MEREDE

A RobatController 23 =T
Fda A2 MERK
v ih—F M E - k¥
EEsMRaspberry PIVOAB Ao | TR MEE . DA-Fu T sEERRERRLET.
BERMN O : Ta—FHE TSN HERTEELET.

{ERRE-iEfE% :  name <mail address> OB R TAALET.
ZRl[name]l0-IFELTANLET.
A AL FRLAR< > S TRIGENENET.
Al .

FIVTZLRE
~ O

{EMLE R

FELA, EREE:
<

B | PhribTd | T H—EAn—F 2v2rFal—oay [Frax e |SE - 88 | RTC.xm

TRFaAVMERISTERR

. SEIGELICHELTEVTLESL,
- EEATEALETY

narionaL instirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



_l

MIDDLEWARE

Language setting

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

Language and Environment

~ Language + Hint
This section defines a language that is used. Language: S
Environment : S
®fc:+ :
Tl

[}
O/N Is
’f'

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

weseewerraerre s depending libraries and Oses etc that are used.

Version 05 Add

Delete

Detail information

Select the Language and Environment tab.

0S5 Version Add CPU

Delete I

4
Basic |Activity Data Ports | Service Ports Configuration Documentation | Language and Environment| RTCxml
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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
e rtc.conf, RobotController.conf
o etc.

RTC Type:

~ Code Generation
Generates code.

Code Generation

~ |mport/E»

<

“axmation

Click the code generation button

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

Select the Basic tab.

Check the generated file

— Right-click the created project and select
“Show In“(FTR7R A i%)-> "System Explorer".

— Explorer will open the workspace folder,

so check if the above file exists

K G

= Robot™ =~ 7

New
Go Into

Open in New Window

Show In
Copy

Copy Qualified Name

Paste
Nalata

# Package Bxplorer %) Right click on the created project

Alt+Shift+W > =- Navigator
=+ System Explorer

Ctrl+C
[ Properties

>
DataFlow []
stance :

1 -

|

F=T iy’ |

“Show In”-> “System Explorer”
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Edit source code, build RTC

aniona instirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 32



Steps to build

« (Generate various files required for build

— Various files generated by CMake

 Edit the source code

— Edit RobotController.h
— Edit RobotController.cpp

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

« (Generate various files required for build
— Describe the settings in CMakelLists.txt.

« CMakelLists.txt is also generated when you create the skeleton code in RTC Build
Visual Studio

(V)a—232T74)b.
TR UNITAILE)

—

CMakelLists. txt

Makefile
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Generating files needed for build

o Start CMake

— Windows 7
o [RA—p]TFRTOTOS S L —TCMake ] - CMake (cmake-gui) |
— Windows 8.1
o [RE—F]TF7TYE 2—(B T XH)1—-ICMake ] —CMake (cmake-gui)J
— Windows 10
« ETOICZIZAALTERIIZCMake& A HLTERRSNF=CMake(cmake-gui)Z T El
— Ubuntu "

CMake 3.2.1 - - B
* Enter the following command e Moo oben S
. tithere is the source coder | Browse Source
¢ cma ke_g ul Where to build the binaries: | > Browse Build..
Seach [ [ Grouped | Advanced ok Add Entry | 30 Femove Eniry |
Name |Va|ue |

Presz Configure to update and display new values in red, then press Generate fo generate
zelected build files

Configure Generate | Curreny t Genera tor: None
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cmake-guiD 2 &

e Windows 8.1

TRy T AA—MEE 7T)Ea1—

m::
o R R
1

=iER

<
b+

a5

EBETOFAALEIVY ©

« CMake (cmake-gui)

cumentation

‘ CMake(cmake-gui)&47') w4

\ fﬂﬁz?m%mwu'y&'_'_'_'_'\
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cmake-guiD 2 &
 Windows 10

i ) T4 G-~
Bt EBTiHERER

CMake (cmake-gui)

TATT I

VUK
[ cmake
T7Y
# Uninstall CMake
T~

cmaketemplate 0
FE¥aAvk

€ CMake Documentation

EEER
Enter "cmake" in "CZIZ A AL THRE" i
at the bottom left .

H jo; cmake|
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LU = RoborController
T
o f Tt
: |m| s - CENE - =
— i i i
- BT [Ro-%£- =SEmOE 2:'-‘_,
(€ i
B AT

L BT

& Onelrive
. FFzazt
Eif )
, indude
. BFrA-A
) ST
4 L .project
o b7 ST
COPYING
1 pc = -
S O—F COPYING.LESSER
* S2hbT __ README.RobotContreller
= T 7 [E¥ RobotController.conf
E Pt
£ PhEr [ rte.conf
- - (= |
i - [ RTC.am| 20170609172246
I b )

Ly O=hil 7

€l k=i v £
BENEE  1EQEEFER 326K

MIDDLEWARE

Generating files needed for build

* Drag and drop CMakeLists.txt onto cmake-gui
— CMakelists.txt is a folder for projects generated by RTC Builder.

(18] : C:¥workspace¥RobotController)

_ A CMake 2.7.2 - - =
File Tools Options Help
3 HETATER Where iz tha gourcs coda | Erowize Source..
sl > BIRAEE: Ihere ta build the binaries: % | | Erowse Euild..
i . -
M ob BROUERL Search [ Groupsd [ ] ddvanced | o #dd Enfry Remowe Ertey
Marme Value

3017/06/09 17:06 2] Tl Fresz Contigure to updats end dizplay nes values inred, then press Generate to generafe s=lected build files
2017/06/09 17:22 Contigure Generate Cpen Projpect Curent Generator: Mone

2017/06/09 17:22
17/06/09 17123
2017/06/09 17:22
17/06/09 1702
2017/06/08 17:22
17/06/09 1%:03

2017/06/03 17:22
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_l

MIDDLEWARE

Generating files needed for build

A CMake 3.16.3 - C/Users/Tyouk/workspacet/RobotController/build

File Tools Options Help

Where is the source code: |D:f’Users;"TyDqu’wurksp:eceﬁfRDtutDDntmller

Where to build the binaries] |G/ Users/Tyouk/workspacef/RobotControlle r/ build v |

Search: | | |:| Grouped |:| Abuapes Sclcl Entry

Mame

Set the folder to generate solution files etc.
(e.g.:C:/workspace/RobotController/build)
Add "/build" after drag and drop.

O

| Browse Source..

Browse Build...

Bemowe Entry

files.

Configure SEne rate Cpen Frokect Current Generator: Mone

Press Configure to updste and display new wvalues in red, then press Generate to generate selected build
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MIDDLEWARE

EILRIZHELGZI7AILDERL

A CMake 3.16.3 - C/Users/Tyouk,/workspace6/RobotController/build — Oa *

File Tools Options Help

Where is the source code: |O:f'USerSf'TyoquworkspaceGKRob:tOontmller | Browse Source...

Where to build the binaries: |G/ Users/ Tyouk/workspace8/RobotController/buildl | | Browse Build..

Search: | I:‘ Grouped I:‘ Advanced 5P Add Entry Rermowve Entry

MName Value

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

Configure Generate COpen Progct Current Generator: Mone

Click the Configure button.

Collect library information required for compilation.

Create Directory
Build directory does not exist, should I create it?

Directory: C:/workspace/Flip/build

Yes Mo |

Select YES
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MIDDLEWARE

For CMake 3.14 or later

Build environment settings

Visual Studio 2017 — Visual Studio 15 2017
Visual Studio 2013 — Visual Studio 12 2013
Code::Blocks — CodeBlocks-Unix Makefiles

A

Specify the generator for this project
| Visual Studio 15 2017 ~|

Optional platform for generator(if empty, generator uses: Win32)
| x64 =

~ al toolset to use (argument to —T)

Select X64. i

LUy duive wulipinet o

(" Specify toolchain file for cross—compiling

(" Specify options for cross—compiling

FEinish Gancel ‘
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MIDDLEWARE

CMake 3.13L LHIDIHHE

EILFIREDERE

Visual Studio 2013 32bit — Visual Studio 12 2013

Visual Studio 2013 64bit — Visual Studio 12 2013 Win64

Visual Studio 2017 32bit — Visual Studio 15 2017

Visual Studio 2017 64bit — Visual Studio 15 2017 Win64

Code::Blocks — CodeBlocks-Unix Makefiles

#32bitM64bith &4 A—JLLT=
OpenRTM-aisthi32bith\64bith CiEIR

Specify the generator for t.Hisl[jro'jec:t
Yigual Studio 12 2013 -

Optional toolset to use (=T parameter)

(® Uze default native compilers
() Specify native compilers
() Specify toolchain file for cross—compiling

() Specify options for cross—compiling

BER. FinshREv @Y
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Generating files needed for build

A CMake 3.16.3 - C/Users/TyouK/workspacet/RobotController/build - O e

File Tools Options Help

Where is the source code: |O:/Usersf’TyDquwnrkspau:eEi/RDb:utODntmller | Browse Source...

Where to build the binaries: |G/ Users/Tyouk/workspacef/ RobotControllers build v || Browse Build..

Search: | []Grouped [ ] Advanced 2P Ardd Entry L Bemove Entry

Name Value &

< >
Press Configure to update and display new walues in red, then press Generate to generate selected huild
files.
Configure Gene rate Cpen Progct Current Generator: Yisual Studio 15 2017

OPENRTM CFLAGS=-D WIN32 ;-D %86 ;-D NT ;-D OSVERSION =4; "

OFPENRTM INCLUDE DIRS=C:/Program Files/OpenRTM-aist/1.2.2;C:/Prog

OPENETM LDFLAGS=

OFENRTM LIBRARY DIRS=C:/Program Files/OpenRTM-aist/1.2.Z/bin/wvcl

OFPENRTM LIBRARIES=cptimized;RTC122 wvcld4 x64;optimized;coill2Z wvc

OPENRTM_IDLC=Omniidl

CFENRTM IDLFLAGS=-bcxx;-Wba;-nf;-Wbshortcut;-IC:/Program Files/O

OPENRTM_IDL WRAPPER=rtm-skelwrapper.py

OPENRTM IDL WRAPPER FLAGS=--include-dir="";--skel-suffix=Skel;--
Distribution is Windows

Configquring done W
< N\ >
—— N
— N

If "Configure done" is displayed, it is successful.

AIST
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Generating files needed for build

A CMake 3.16.3 - C/Users/TyouK /workspace6/RobotController/build — O x

File Tools Options Help

Where is the source code: ‘C:stersf'TyDuK/wnrkspaceﬁ/RDb:tODntmller ‘ Browse Source...

WWhere to build the hinaries: |G/ Users/Tyouk/workspacef/RobatControlle r/ build ~ | Browse Build..

Search: ‘ [ Grouped [ ] Advanced |8k Add Entry % Remove Entry

]

Mame Value

< >
Press Configure to update and display new wvalues in red, then press Generate to generate selected build
files.
Configure Generate Qpen Project| Current Generator: Yisual Studio 15 2017

—

J?jNCLUDE_DﬁS:C : /Program Files/OpenRTM-aist/1.2.2;C:/Prog”

NET.ACS=
I-aist/1.2.2/bin/vcl

Click the Generate button to generate the file. |timizedicoiiizz ve

OPENRTM IDLFLAGS=-bcxx;-Wba;-nf;-Wbhshortcut;-IC:/Program Files/O
OPENRTM_IDL_ WRAPPER=rtm-skelwrapper.py
OPENRTM IDI, WRAPPER FLAGS=--include-dir="";--skel-suffix=Skel;--
Distribution is Windows
Configuring done

Generating done v
~ e
~ o

If "Generating done" is displayed, it is successful.
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Editing source code

A CMake 3.16.3 - C/Users/Tyouk/workspacet/RobotController/build — O x

File Tools Options Help

Where is the source code: |C:;"UserszyDuKr’WDrk5paceﬁfRDb:tDn:untn:uIIer ‘ Browse Source..

YWhere to build the binaries: |C:;’UserszyDuK:’wurk5paceﬁx’Rob:tDu:untmIIerfbuild e | Browse Build...

Search: | [ ] Grouped [ ] Advanced ok Add Entry % Remove Entry

s

Mame Value

< >
Press Configure to wpdate and display new values in red, then press Generate to generate selected build
files.
Configure 52 e rate Open Progct | Current Generator: Visual Studio 15 2017

| OPENRTM _IMCTIIDE _DIRS=C y W" 1.2.2;cC :I_Proq ~

Click the'

'‘Open Project” button to start Visual Studio. /1.2 2/0in/ver

UEFENAITH DI ORARIES=UpLIMIs=d, nle T I S A e e S Ea s i red; COill22_"U’C
OPENRTM IDLC=omniidl
OPENETM IDLFLAGS=-bcxx;-Wba;-nf;-Wbshortcut;-IC:/Program Files/O
OPENETM IDL WRAPPER=rtm-skelwrapper.py
OPENRTM IDL WRAPPER FLAGS=--include-dir="";--skel-suffix=skel;-—-
Distribution is Windows
Configuring done
zenerating done ]

< >
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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
* |e-click "RobotController.sIn

— Ubuntu

n the build folder to open it

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

[ mn<l build -0
ik #E B )
7 sample
) . — B 5 o~ HHIRTER
o BBE - X B | R s B 21 N = B ER
EBar-% - =1&m0EE ji]f;; JLIGH ® 20 ERONER O BRI J cmake 6EDTAFL FHINSF— 17:28
B Tifi— =3 38 nd—L (o] doc SEOFAFL FHILY— 1728
@® = ~ 1l « RobotController » buid » v 2 sl g o SEOPAFL TANT— 1728
. & Fovo—F
B FANT A ZE o O kxaxsk [ include WEDPATL THNT— 1728
L SEFRLE |_| cmake_install.cmake 2 Kb JPA )L e
| CMakeCache.bxt 2017/06/ 23 FHEAR FE1Avh Her4 (ll 5" SEQPAFL FALS—  17:33
1 - AAKE BE7Fv
f& OneDrive || cpack_options.cmake 2017/06 123 CMAKE Jr1l N - cMakeCache.txt 35.0kB 7FER 17:26
FEadh || CPackConfig.cmake 2017/06/ 7:23  CMAKE 771l ddsa—vvs
=T || CPackSourceConfig.cmake 2017/06/ 123 CMAKE Jr1Ib [ =t CPackConfig.cmake 35kB FFAb 17:22
_ INSTALL.vexproj 2017/06, 7123 VC++ Project =
BT B prel o : ! TIAR CPackSourceConfig.cmake 4.0kB FHAh 17:22
B1 INSTALL.vexproj.filters 2017/06/ 7:23  VC++ Project F.. @avea—s—
& F-n—7 B PACKAGE.vexproj 2017/06/ 7:23  VC++ Project Makefile 86kB F*+Ab 17:28
57 PACKAGE.vexproj.filters 2017/06/08 17:23  VC++ Project F... B Home
6 pC RebotControlleropensdf 2017/06/09 17:23  OPENSDF Jr)l Fyho—9 ! i |
8 00—k B sdf 2017/06/09 18:02  SDF J7 )l O 3w kD=5 &R RobotController.layout 13734k 7=0F7v7 1724
® FAINT RobotCentrollersin I 2017/06/09 17:23  Microsoft Visual... B H—si—nfEih : - .
B Rt - i 2017/06/09 17:23  VC++ Praject cmake_install.cmake 23kB FHAK 17:23
= EhFv E1 uninstall.vexproj.filters 2017/06/09 17:23 VC++ Project F... cpack_options.cmake 43kB F+2F 17:22
g E7A __| uninstall_target.cmake 2017/06/09 17:23  CMAKE J7Il i ”
U 31-59p ) wixxsl 2017/06/09 17:23  XSL 7741l uninstall_target.cmake “Robotcontroller.cbp” #BRLZ L (23.3k8)
Ly 07 7oA P ZERO_CHECK.vexproj 2017/06/08 17:23  VC++ Project
1 ZERO_CHECK.vexproj filters 2017/06/09 17:23 VC++ ProjectF.. »
€ FubI—4 o S 2
BECESE 1EQESEER 217K
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MIDDLEWARE

Editing source code

 Windows
— Visual Studio starts

 Ubuntu

— Code::Blocks starts

] RoborComrolier - Microsolt Vieual Souh 10 L Ala B =
oy B

TAE MRE RIM) TOSSNHE EANEN TARNE)  f-nl

(-2 R . F Cr=Ra Windsws Frel= =
WRIE Ll THEFE-
@2 - Sp &=
i = - [RobotController] - Code::Blocks 13.12
B 5 hetal Tobotlonkoler (W F0E0 o = =i 7 =
k B @ QBB G e all = L g
s Management ®
: Projects
¥ @ workspace
¥ » B RobotController
[
Logs & others 3]

* & Build log 3 | ¥ Build messages % | € Debugger &

File Line Message

Welcome to Code::Blocks! default
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MIDDLEWARE

Editing source code

Edit RobotController.h

Visual Studio

MWD B\EE =RV JOVIINEP)

D -2 W

Ya1-33y IH9370-5-

@& o-5FB Fl=

Y 1-v3y IH92T0-5— Mg (Crl+)

Release ~

2] Y 1-v3Y RobotController (8/8 JOYTHH)

P &l ALL BUILD (Visual Studio 2017)
M ALL_IDL_TGT (Visual Studio 2017)
! INSTALL (Visual Studio 2017)

% PACKAGE (Visual Studio 2017)

- vV

0 EEB
m NEMREER
SR - 1=V-Ta 1<) 1 1= -S—
b [¥ RobotControllerh
Ty SOUICE ey o~
b ++ Robg “Cpp
B CMaks

b IF S - PN e

Open RobotController.h from Solution Explorer

RobotController (Visual Studio 2017)
b
b

Sal NP Ho Ta Tt st

EILEB)

64

pAVIZI(b)]

TARS)  HfN) Y-

P O-A)L Windows 7%

Code::Blocks

ome/miyamoto/RTM_Tutorial_2Z0 sample/RobotConirollierfsrc/Ko

e g B ARG Pr G S

Management

all

4| home/miyamoto/RTM_

Projects 99
¥ @ workspace 53
¥ B2 RobotController gi
* B CMake Files 27

* & Sources EE

¥ B Headers fj[]‘

¥ B home 32

¥ B miyamoto :3

¥ B RTM_Tutorial_2017 ;’E

¥ B sample 37

¥ B RobotController :E

¥ B include j?

¥ [ RobotController 42

:

45

Projectsi i RobotController.hZEf<

"descript
"version”
"vendor”,
"category
"activity
"kind",

"max_inst
" language
"lang typ

"conf. def
"conf. def
"conf. def

"conf. W
"conf. W
"conf. w

"conf. ¢
conf. ¢

"conf.
"conf. 1
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269
266
267
268
269
2170
2171
212
273
274
275
276
277
278
279
280
281
287
283
—— 284

Editing source code

 Edit RobotController.h

Declaration of a variable that temporarily stores the sensor value
Int sensor_datal4];
|
private:=
int sensor_datal4];1 }
77 s e are plock= private_attribute >
|
’d </ritc-templater !
|
/7 <rtc-template block="private_operation >
|
77 <Sritc-templater |
!
1!
|
!
extern [ !
{1_. U 49
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MIDDLEWARE

Editing source code

« Edit RobotController.cpp

Visual Studio
EILE(B)

B2 W Release - x64

YYa-vay IHAT0-5-

Qe ors aE pE

Ya-v3y IHAT0-5- O (Ctrl+)
&1 YU1-v3Y RobotController (8/8 FOYIZH)
P [% ALL_BUILD (Visual Studio 2017)

P [ ALL_IDL_TGT (Visual Studio 2017)
b [ INSTALL (Visual Studio 2017)
b % PACKAGE (Visual Studio 2017)
A RobotController (Visual Studio 2017)
boowm FE
b im AERMEREESE
4 . Header Files
P [9) RobotControllerh
4 . Source Files
b | #+ RobotControllercpp |
=] CMakelListsixt
P %l RobotConty “astall (Visual Studio 2017)
b %l RobotCg “aal Studio 2017)
b [ ZERQ Q

7I\vJ(D)

TARS)  afN)  Y-) - . .
_ _ TN B Qaier e all
P 07l Windows 7/% Management
< | home/miyamoto/RTM_Tutor
Projects 22 "description”,
23 "version”,
¥ @ workspace 24 "vendor”,
v B RobotController gg :2:?3?:: type’
» B CMake Files 27 "kind",
28 "max_instance”,
¥ B sources 29 "language”,
¥ B home ;ﬁf]‘ "lang type”,
¥ B miyamoto 32 "conf. default.:
" & RTM_TutorioL 201 S| e
¥ B sample 35
36
¥ B RobotController 37 "conf. widget
38 "conf. widget
M 39 "conf, widget
RobotController.cpp 40 /
4 'conf.  constri
00 ontrollerComp.cpp 42 "conf. constr:
e 43
'_____E_’_I-Igad__ers--- \ aa_ "conf. type

Projects i 5RobotController.cppZEfi<

Open RobotController.cpp from Solution Explorer

Code::Blocks

bdl home/miyamoto/RTM_Tutorial_2017/sample/RobotController/src/Robotd]
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Editing source code

Edit RobotController.cpp

}%g F{ETC: :ReturnCode_t RobotControl ler: :onkct ivated(RTC: :Uniqueld ec_id) 1
|

127 //Sensor value initialization!

128 for (int i = 0; i < 4; i++)4

129 {4

130 sensor_datali] = 034

131 1

132 | 4

133 retum RBIC--B7

134 1Hh Added to onActivated function

}%g F{ETC: :ReturnCode_t RobotCont rol ler: :onDeact ivated(RTC: :Uniqueld ec_id)!

|

139 /¢5top the robot

140 m_out.data.vx = 0;1

141 m_out.data.va = 0;!

142 m_outOut .write(); !

143 | 4

144 retum RIC:~ QK;

145 |1

Added to onDeativated function
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MIDDLEWARE

Editing source code

« Edit RobotController.cpp
— If it is difficult to write, please copy and paste from the following page.
— https://openrtm.org/openrtm/ja/node/6550#toc20

Hg F{ETC: :ReturnCode_t RobotCont rol ler: :orExecute(RTC: :Uniqueld ec_id) !
I
150 //Cont irmat ion of existence of input datal
151 if (m_inln.isNew())1
152 {4
153 //1nput data read!
154 m_inln. read();
155 /78t this point the input data is stored in m_in.!
}gg Eor (int i = 0; i < m_in.data. length(); i++)!
!
158 //Store ipput data in another variable!
159 if (i <4)
160 [1
161 sensor_datali] = m_in.datalil;
162 H
163 H
|
1 .
166 //Determine if wou want to stop only when moving forward! Added to OnExeCUte funCtlon
167 if (m_speed x > 0)!
168 {1
169 for (int i =0; i <4; i++)
170 [
171 //Determine if the sensor value is greater than or eaual to the set valuel
172 if (sensor_datali] > m_stop_d)!
173 {1
174 //Stop if the sensor value is greater than or eaual to the set valuel
175 m_out.data.vx = 0;1
176 m_out.data.va = 0;14
177 m_outOut .write(); !
178 | return RTC: :RTC_OK; ¢
179 H
180 H
181 I
182 /71t there is no sensor with a value higher than the set value, operate with the value of the confizuration parameter. !
183 m_out .data.vx = m_speed_x; |
184 m_out .data.va = m_speed_r; !
185 ot Ot write ()
}gg ] retum RTC::RTC_OK; |
!
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148
149
150
191
152
153
154
195

157
158

— — — — — — —
plaplapleylesieyld]
P i ol Pyt 50

Editing source code

Procedure to read data

FHB: :ReturnCode_t Rd Check if there is newly written data with the isNew function
//Cont i rmat ion e==crstence of input datal
if (m_inln. ishNew())!
l . .
{ //1nout data readd Read data with read function
m_inln. read(); 4
/8t this point the input data is stored in m_in. !
Enr (int i =0; i < m_in.data. length(); i++)1
!
Data is stored in the variable m_in when the read function is called.
{_.1 - ~
| sensor_datali] = m_in.datali];!
l
Hi
1

TimedShortSeq type holds multiple data like an array. =



Editing source code

* Procedure for writing data

JDetermine 1f vou want 4 Store data in the variable m_out.
if (m_speed_x > 0)1 Since it is a TimedVelocity2D type, the straight speed is

L L , stored in vx and the rotation speed is stored in va.
f{or(lnt TR | | ——
I
//Determine if the de is greater than or eaual to the set valuel
%f (sensor_datal i)/ «op_d) !
l
//Stop il~The sensor value is greater than or eaqual to the set val
m_out.data.vx = 0;1
m_out.data.va = 0;1
m_outOut .write(); !
| } retum RTC: :RTC_OK; |
l
1
oo |
- éLtﬂdg’l;:& = speed x'tl}' ’ When the configuration parameter is changed, the
m_out .data.va = m_speed_r; ! value is stored in the corresponding variable

Tjﬂf_?,“tvﬂr'ﬁ%joé 1 (m_speed_x, m_speed_r, m_stop_d).

| Write data with write function
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MIDDLEWARE

RTC build

Visual Studio Code::Blocks

m RobotController - Microsoft Visual Studio
TJrAIWF)  E|EE) FER(V)  JOSTIN
ie-o|R-AWMM| 9 Q-

il /222> THAT0-5-

[RobotController] - Code::Blocks 13.12

Ctrl+Shift+B

Ya—23m7)—>(C)

- @i - = M =
@ o-2ai|# VR-3ayTI-FHIESA(Y)  Alt+Fll — =i
Vi1 —3ay THZT0-5— M (Chrl+:) .
Ay TOATO-5T ORZ(C+) | Al IDL_TGT OEILFU) Projects
] YUa—z3> 'RobotController' (9 70T/ AL TP TS GTENE
Ml b [ ALL_BUILD - :)C"J ((N)) i ¥ @ workspace
_IDL_TGT B4 .
s - » ¥ RobotController
b [ doxygen_doc TTIMDH{]) =
b SINSTALL JEF EILF(T)...
[ PACKAGE e = m_
4 [% RobotController REF—57—(0)... .
4 .| Header Files 1
b B RobotControllerh . N .
4 2 Source Files {{ﬂuﬁgff?%@t?bb‘%#

b ++ RobotControllercpp

b iE SHEDIERRER
B CMakelists.txt
b [ RobotControllerComp
I [ uninstall
b [ ZERO_CHECK

for Cint § = 03 0 < 45 i+
£z L EERE R B

if (sensor_datalil > m_

A ERERE L
m_out .data.vx = 0;

If successful, an executable file will be generated.

« Windows

* RobotControllerComp.exe is generated in the Release (or Debug) folder of
the build¥src folder.

 Ubuntu

* RobotControllerComp is generated in the build/src folder
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System construction support tool
RT System Editor
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MIDDLEWARE

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 - oiEl
JPOWE) B|E(E) FEF-NN) BR(R) FOSTINE) FFR) FEIW) ALT(H)

O~ G Wi QGvial AATIE AR R RS SN N - G49-FIER 5 | &'3ava [a7 RT System Editor | &% RTC Builder #5 7/(w5 <= T34 B85
& Neme .. 3 = B gl *System Diagram = 0| 0Omne. 8 = a
| Ere s = g

4+ 77 localhost Fonze &
« [ openrtm|host_ext 4 T3 Flipo
L2 CameraViewer0|rtc Path URL localhost/op,

Instance Name Flip
Type Name  Flip

- out Dr\gma\lrﬂag?z.iﬂlpdad]mage in Key_out Description  Flip image o
| - 1 Mouse_event Version 100
OpencvCamerad v Mouse_X_pos Vender AIST
Category  Category
Mouse_Y_pos State INACTIVE

. properties
CameraViewerd Drop
4 ow

L3 Flip0|rtc
12 OpenCVCamera0|rtc

jio} 0
State  RUNNING
Kind  PERIODIC
Rate  1000.0
4 93 InPort
Name originallmay
Dats Type IDL:RTC/Cal
Interface Ty corba_cdr

=l Configuration... &% =g Dataflow Ty pull,push
Subscr pt v Any
propertie:
Componentiame: [Flip0 CenfigurationSet: [default &= ” OutPort
Name flippedimag
active config name value = Data Type  IDL:RTC/Cal
& default flipMode 1 Interface Ty corba_cdr
Frt Dataflow Ty pull,push
Subscriptior flush,new,pe

== o s U OBE »__properties
& e : .

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

£ Open Perspective O X

{2 CVS Repository Exploring
1 Debug
& Java (default)

%\' &/ Java Browsing
2! Java Type Hierarchy

= Plug-in Development

Click the "Open Perspective" button. EE?Z“;“’EZ
lEIP =T RTSystemEditor
- - Quick Access| | B | & £9Team §\nchronizing

~— 0O Bz Qutline = 08

An outline is not available. I

Open Cancel

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

122 e —

H JO/iF4Ea1— I

T

|
Hi ;

[ A I4¥al—i3Ea— I

LA - =)

Ir—TvEa— |

HE&EaR—F 2 FEa—

=
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AIST

Operation check of RobotController component

« Create an RT system that connects to simulator components and
operates robots on the simulator
— Start Naming Service
— Start RaspberryPiMouseSimulator Component
« Windows
— In the EXE folder of the extracted ZIP file
— Double-click "RaspberryPiMouseSimulatorComp.exe"
« Ubuntu

— If not installed

» $ wget
https://raw.qgithubusercontent.com/OpenRTM/RTM Tutorial ROBOME
CHZ2019/master/script/install raspimouse simulator.sh

» $ shinstall_raspimouse_simulator.sh

— Go to the RasPiMouseSimulatorRTC directory and enter the following
command

» $ build/src/RaspberryPiMouseSimulatorComp
— Start RobotController Component

— Connect the RaspberryPiMouseSimulator component and RobotController
component and execute "All Activate”

in out

RobotControllerd

RaspberryPiMouseSimulatord 60

target_wvelocity_in
pose_update

current_velocity_out

current_pose_out

ir_sensor_out

ir_sensor_metre_out
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https://raw.githubusercontent.com/OpenRTM/RTM_Tutorial_ROBOMECH2019/master/script/install_raspimouse_simulator.sh

Naming Service

* A service that manages objects by

r—LH—/A—

name
— Register the RTC with a unique name
« Tools such as RT System Editor get object
references by name from the name server
Root

]— openrtm.host_cxt

RTCO
 Procedure to start
- eqr | If "localhost" is added to the
g =~ | left view, it is successful.
Click the o e compe
“Start_NameService" button. iocalndst )
] = *Componen
FES XA E 2 Description
ersion :
ender :

61
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R(E)

— Windows 7

o [RA—k|TFARTOTOY 5L ]—0OpenRTM-aist 1.2.0 ]—[Tools ] —
['Start Naming Service |

Start Naming Service

« OpenRTM-aist 1.1.2L G D FIE

— Windows 8.1

— Ubuntu

& Name ... &2

IB@E

TEE-HN) 1&F(A) J0
NI

5? Lﬁj‘—/\ 1&1]!]'1”5‘/’&’)')1’)?‘6

$ rtm-naming

F— LY NOTFFLARAILTUZE

Iloca\hosd I (Address:Port)
OK [‘\\ = '-..___.7--- ]

HBA—LF——DFFL R, ‘I' F%?&FE?’%)

AI_E!lg:flocalhostJ’éljJ LTOKEZ)YIT 5

o [RA—k|TF7TYE 2a—(BTXH)I—-OpenRTM-aist 1.2.0 ]—[ Start
Naming Service |

— Windows 10
ETDIZZIZA AL THEE 1ICStart Naming Serviceé A IL THEEE)

-

TrILE) REE) FEF-MN) ?ﬁﬁ(A) Jozanp) FFR) UrvE

ERIDOE 1—|ZTlocalhost | MR RSN TULVNIEESRTET
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AIST

Operation check of RobotController component

« Create an RT system that connects to simulator components and
operates robots on the simulator

— Start RaspberryPiMouseSimulator Component
« Windows
— In the EXE folder of the extracted ZIP file
— Double-click "RaspberryPiMouseSimulatorComp.exe"

 Ubuntu
— If not installed

» $ wget
https://raw.qgithubusercontent.com/OpenRTM/RTM Tutorial ROBOME
CHZ2019/master/script/install raspimouse simulator.sh

» $ shinstall_raspimouse_simulator.sh

— Go to the RasPiMouseSimulatorRTC directory and enter the following
command

» $ build/src/RaspberryPiMouseSimulatorComp
— Start RobotController Component

— Connect the RaspberryPiMouseSimulator component and RobotController
component and execute "All Activate”

in out

RobotControllerd

RaspberryPiMouseSimulatord 63

target_wvelocity_in
pose_update

current_velocity_out

current_pose_out

ir_sensor_out

ir_sensor_metre_out
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https://raw.githubusercontent.com/OpenRTM/RTM_Tutorial_ROBOMECH2019/master/script/install_raspimouse_simulator.sh

Data port connection

o workspaceb - Eclipse SDK
File Edit Mavigate Search Project Run Window Help

il AL R AR A SE R R TR AR S ¢

& Name Seny sy System Editori = O

Clicking this button
launches System Diagram.

¥ Name Servic... & = B @ *System Diagram 2
& % e

%
+) @v&

~ 7T localhost

v [LDESKIQP-BSAGMTAIRQst cxt
17 RobotControllerQ|ric
I 11 RaspberryPiMouseSimulatorQ|ric

B

RobotControllerd

velocity_in current_velocity_out
Drag and drop : "m‘?!’;“;f’iii"“
RaspberryPiouseSimulatorQ.rtc and esmermene ot
RobotController0.rtc from the name RaspberryPiMouseSimulator0
service view on the left to the
System Diagram.
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MIDDLEWARE

Data port connection

& Connector Profile X
Drag and drop "out" of RobotControllerO
to "target VeIOCity in" Of Please Input Connector Profile. - - -
-_ . -_ . Name : RobotController0.out_RaspberryPiMouseSimulator0.target_velocity_in
— RaspberryPiMouseSimulatorQ DataType: |IDLRTC/TimedVelocity2D:1.0 .

1n
1 L] Interface Type : corba_cdr b
-\‘\[arget velocity_in current_velocity_out DatafiowType :  [HiE N
RobotControllerd B | - - Subscription Type : |flush v

pose_update current_pose_out
ir_sensor_out
ir_sensor_metre_out

Push Rate(Hz) :

renrorer: A Click the OK button.

Skip Count :

TimeStamp Policy : ™~
M1« . -

3

RaspberryPiMouseSimulator(d

current_velocity_out
current_pose_out
ir_sensor_out
ir_sensor_metre_out

in-> out  target_velocity_in
pose_update

RobotControllerd

1. Alline appears between the ports \PiMouseSimulatord
— 2. InPort and OutPort are displayed in green




Data port connection® 45

current_velocity_out
current_pose_out

Ir sensor_out

Ir sensor_metre out

% out  target_velocity_in
pose_update

RobotControllerD

RaspberryPiMouseSimulator(

Connect "ir_sensor_out" of RaspberryPiSimulatorQ
and "in" of RobotControllerO.
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MIDDLEWARE

Activation

eb - - Eclipse SDK

avigate Search Project Run Window Help In out

moeg T T O BRI Gy

€. 2 — O @ *System Diagram 2
target_velocity jin

.. | Click the Activate Systems button. pose_update
{TOP-R549M7A|host_cxt

current_velocity_out
current_pose_out

ir_ sensor_out
ir{sensor_metre_out

RaspberryPiMouseSimulatorD

If the RTC changes green,
activation is successful.

If the button does not appear, restart OpenRTP.

uick Access| :| B | & & 77 —
8 e 777 | Exit OpenRTP.
B ysé?%n:aIEDHWONLWE ww DOUbIe_CIICk on
] e the shortcut.




Change configuration parameters

« Change configuration parameters using RT System Editor

anmmum
target_velos* qurrent_velocity_out

1. Click RobotControllerO.

‘ RaspberryPiMouseSilJFulatorO

2. Click the edit button.

= Configuratio.. = =g
ComponentName: RobotC ConfigurationSet: default
acti.. config name value iy
o default speed_x 0.0
speed 1 0.0 Cancel
stop_d 30

£ Configuration

default

ConfigurationSet : default

|00
speed_x

<

|00
speed_r

<

stop_d | 30

Operate with the slider.

)
)

] Apply

Cancel

« Check if the following operations can be performed
— Can the robot on the simulator be operated with the slider?
— Does the robot stop when it approaches an wall?
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AIST

B fERERR

When it stops when the wall approaches the distance sensor

Continue to move foar 2
even after touching the wall
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MIDDLEWARE

AIST

RTaR—2FDAR
 RTCICIEZUTDIRENTFET D
Created

=%

Erro

8T

A RREE
ETIATFANERL. start()hHY
FENTEAALTERFDALYR
MZEITH(Runnning)IkEEIZ7E 5
BEIMIZInactivelREEIZ BT 5

Inactive

JEE IR RE
activate_component*VyFE I
He EEMIREEIZER TS

RT System Editor E TOXRRITH

Active

ETEIRRE
onExecutead—/JL/\wOMEITI
THFAMIKYETEIND
1)3—>a—RFHARTC_OKLS D15
BIEIS—KEIZEBR TS

RT System Editor L TO R R (L #
;

I5—1KRE
onErrora—JL/\wHOMNETITX
AMZKYEITENDS
reset_componentA R &I H
I EIEEMHIRAEIZER T D

RT System Editor £ TO R R T
KRE

nationaL insTiTuTE of ADVAN

Created |
My

exit
/ Alive
entry / RTC:onlnitialize
exit / RTC:.onFinalize
Stopped Running

exit / RTC: onStartup

ExecutionContext  start

exit / RTC:.onShutdown

Inactive

ExecutionContext: :stop

e

Active

ExecutionContext: -activate_component

xecutionContext: .deactivate_component

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

[ReturnCoge_tI=CI<]

@ Error h
entry / RTC::onAborting
do / RTC::onError
. > Steady Error |
ExecLtionCrtext: reset_component [ReturnCode_t=0K]
Resetting ]
[ReturnCode_t=0K] entry / RTC:.onReset J
E . J




AIST

_l

MIDDLEWARE

RTaOVR—RUFDIREBR(ERER)
o

Created

e

exit

.<_

. / Alive \

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

'..%%JJl:Createdﬁlﬂi%i:igﬁ LT
TV TIXADEREEF1TS
:G)H#l:onlnitialize:—ﬂu*‘I‘:ff?“é%ﬁ?’é_

Stopped

.%l exit / RTC “onStartup

Running ]
exit / RTC::onShutdown J

ExecutionContext: :start

ExecutionContext::stop

CstartAYYRIZEYEFILFERRA

Inactive ( Active ]
. . _ entry / RTC::onActivate
Eu nnnlng%%[‘%gﬁhé . .7 = ExecutionContext::activate_component do / RTConExecute
'—CD tﬁonSta rtu p:'_)l/*’ \‘:}775{ xecutionContext::deactivate_component | et/ RTC:onDeactvate
 BUHEhE

| CreatediRKRED X |ZInactiveiRGEIZZEFE T 5

NaTioNaL insTiTuTE oF ADVA

[ReturnCofle_tI=0IK]

-

Error

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

. - Steady Error I

ExecutionCntext::reset_component

[ReturnCode_tI=CK]

-

Resetting ]

% [ReturnCode_t=0K] entry / RTC::onReset J
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AIST N

RTAVR—RUEDREER(TVT171E)

/ Alive \

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

exit

- ~ "' _ . = ey A T [ Stopped ) [ Running ]
RTV_XT;L\I?'_{@@EE{JH-_J: JRT:J?I:_*‘{ ~D exit / RTC .onStartup - exit / RTC::onShutdown
7 OT171c%&1T5&activate_component A/ R A3 ExecutionContext: start
D$U‘:H:" é;h‘éf’ o o ExecutionContext::stop
activate_componentAVoRIZEYIR—R A
ActivelKREIZ:E#E T 5, b bbb
ZDBonActivateda— )L/ N\ IONEITEINS — N -
. - | Tnacove - e Active ]
. S entry / RTC::onActivate
ExecutionContext:activate_component do / RTC::onExecute
~ - exit / RTC:.onDeactivate
xecutionContext: deactivate_component  {

'/|§__'__'__'__?_f__'_.'.._.-'--_--'-""_""__

[ReturnCoge_tI=0I]

Fﬁ]ﬁﬁiﬁﬂ)i TaALTFEZARDIES
onExecutea—)L/ \ygﬁjg:]gggql_u;tﬁtﬂ anA, g —

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

. > Steady Error I

ExecutionCntext: :reset_component [ReturnCode_tI=0K]

( Resetting ]

% [ReturnCode_t=0K] entry / RTC:.onReset J
\ h J /
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target_velocity_in

pose_upddte current_pose_out
ir_sensor_out

RATLDORE

current_velocity_out

irlecancor maokro out

System Diagram E CHS)vHLT |

[Save As.. 1Z8IRT % MO
e ()
- _ " All Deactivate (H)

U o \ll Start (8)

RobotControllerd ol Stop (N)
Opert.
Save
Save As...

] Configuration... &%

Open and Restore...

Open and Quick Restore...

Open and Create Restore...

N DARTLR . IN—23 0,

MIDDLEWARE

REI7FAIVEBEAR

S —__ rofile Information

Vendor: AIST

System MName: | test

Version: 0
Path: Cr¥work¥test.xml|
Update Log:

RobotController0
RaspberryPiMouseSimulatord

Required:

FATER(S)
)

=

GATAER(

ol

narionaL instirute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



VA

All Activate (G)

System Diagram L CHZJwILT .
rOpen and Restore.. |Z8IRd A # Al Deactivate ()
R Aistart (8)

@ All Stop (N)

Open...
Save As...
Open and Restore...

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

target_velocity_in current_velocity_out

pose_update current_pose_out

ir_sensor_out

ir_sensor_metre_out

RaspberryPiMouseSimulator

in-out
UTORNBRZIETT
— R—IE DT
- AVIqFal—i3ay

— [Open and Create Restore |Z:EIRLI-GHIEIR— MooV R—R U MNEE)

s K

[C] -1 » PC » O-7L F4RH (C:) » rt_sys v G| rtsysDeR »

=y FLLINE-

¢ BREAD W
& 520-F test_camera.xml|
B FAshT

5| BiRFRUIISH

“& OneDrive
F2k
E&

RIFEFFLIFALERR

& - pHi-T
% pc
i Sryo-F vije >
FrAILA(N): | test_camera.xml w| | *xml v
B3<(0) Fetl
target_velocity_in current_velocity_out
pose_update current_pose_out

ir_sensor_out

ir_sensor_metre_out

RaspberryPiMouseSimulatorl

in oyt

RobotController0

MIDDLEWARE
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MIDDLEWARE

ETIT4L. KT

e ETITAT

FoOuTHME) F|dAT(R) WFUW)  AJLT(H)
- - ¥ - - g 2 0 biuh-ThER | & lava [x

Nl *System Diagram i3 | All Deactivate (H) = O

TAll Deactivate j 4> %484

(¥

- Lo =i oA A FoA s E S e GO | e MM S R ST i | BT

— B e s —y

Activate (A) Ctri+Alt+A
Deactivate (W) Ctrl+Alt+D

Resst (0l
| Exit (E) I

Start.f7)

->E>Ut [ inz,“. - )

B Lmiicch
OpenCVCameral

ml *System Diagram 3

RTCEH 7y L TEXitZEIR

Camer: DN EZES

£ Configu... 2 3 Delete
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AIST ?\T

MIDDLEWARE

RTaVAR—RbDIRREBZRIET UV T1471k)

. Created I
S—
exit

/ Alive \

entry / RTC::onlnitialize
exit / RTC: onFinalize

™ '
[ Stopped Running

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

ExecutionContext: stop

— L/

-
Inactive Active ]
. > entry / RTC::onActivate
ExecutionContext::activate_component do / RTC:onExecute
xecutionContext: .deactivate_component exIt/RTC onDeactivate

[ReturnCoge_tI=C0K]
( Error h
— T — entry / RTC:.onAborting
. . - . T do / RTC::onError
RTV AT AL T4ZDBREICKYRTAVR—FR D ® ; :St%dy rror
ET T 1471E%E TS5 &deactivate_component A/ A (
I .
digiﬁvigﬁgmponent}‘jvl:l:J:U:l 2 SIS S e [Ret”]mc"de—“'o'”
| nactiveﬁlﬂi%l‘ Eg@-éo Resetting
;_CDH#OH Deactivateda—)L/ \‘J’]tﬁ% é?h.é \ % [ReturnCode_t=0K] entry / RTC: onReset J /
. J
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Raspberry Pi<w ) AL D &

- Raspberry Pi&k/—FPC%EEHRLANTHES:
— Raspberry PInVEESRLANT VA RA M1 %

ihinl

[ ]
Ne

=EI18
— /—FPCIZEH DRI T =D A A=D1 —ANEFEET HEEICTRTCOBENTER
KIEAHABEMEMNHYET,
- BENEAELEGEIFXEMICHIGLET .
— Raspberry Pi7 7t ARA U MERR T F—R Y MIIEG TELEGYET,
—~ E@Cs%t?ggg\PiT?tZﬂ'f’r‘/ MEGIERIC, BEIFEAF;DR—LY—/\—ERTCIIBEE
— Raspberry PilZ> vy T OV LTHBLEBBRAAYFEAIIZT HELIIZL TS0
— E—A—BRAAYFIIZEHIZYBESZLTLIESLY
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Raspberry Pi& D E#x

« Raspberry PIOEIRE A
— RBIDRAYFEAUIZT D

« BIRZYILHIGES
— 3DMAFERAMYFDHRRDKRIVFE1F L LT
— 10RFETOY YT DT B0, TFDRIZERRAAVFEAIIZT S
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AIST

Raspberry Pi& D E#x

BAIZLANT 72 RRA U M ED &R
— SSID. /XA —FKIXRaspberry Pixr9 R LD —)LIZEEE

— E#HFIE(Windows)
s EEATORYNI—O7A42A0%0)v0

raspberrypi_xx|ZHE#E&. /SXXAT—F&E A K

Po 1 >H—Fw h FHER
DAVLA Fw b5

5l |

1',1“_ .

M

M

raspberrypi_06 1.’“! M
N =l e

1'.“ 1

1'.“ L=

Fw hI—LEHEEELS-FRL
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F—LH—N—LDIELE

- =]
IrfMF) REE) FEV-HN) #®E(A) JO3T4HP) =
SN-BER M T T E 8RRk

192.168.11.1
M Name ... 32| @Reposi. = O >

EE -
-

{77 Iocalho/

SR RDT AV ESY

=]

JFLE) E|EE) FTEF-RN) #F(A) JOTINE) FZT(R)
H-ERimemi T =T T &REG

M Name ... 7 | @ Reposi.. = O »

17 artp0|rtc

17 OpenCVCamera0|rtc

1 7 RaspberryPiMouseRTCO|rtc
4 7T localhost

@ openrtm|b-

Z— Y- JINEE

F—hH - O FLARAALTIEEN.

v| (Address:Port)

OK Frol

» 192.168.11. 1A 5

workspace2 -
DAEI(W) AL
@i~

al *System Dia

RaspberryPiMouseRTCOM R RN 5

_l

MIDDLEWARE
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MIDDLEWARE

RENEFEADRTC, r—LH—/\—FBiLE)
Fr—LYP—N\—ZHIEET S

— OpenRTM-aist 1.2MGE [ER— LY —/N\—EERF> THIES)
=

7L E) #RE(E)

L
=13

FEF-H(N) #®F|(A) TOZIHP) Fia(F
OB RimoeT T T T @ #REG:
M Name ... 3 = 0

A RobotController
i emn

=

s AT |po

P SN
LY —\—HiEE

o

— OpenRTM-aist 1.1.2MGEEFIEFR—LY—/N\—DTOERE T . [Start Naming
Service [z BEXET
RTCEEH

— RTC%exitd B2h . RTCEEBE IR RLIzIAURYID x RAVEBLTIRT T 5
— 347774 JL(RobotControllerComp.exe)& B EE1T

Cxal
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R—b Dk

- RobotController0&RapberryPiMouseRTCOZ £t 3 %

'Raspberry PiCiEL1-RTC
.___(RaspberryPiwlouseRTC)

target_wvelocity_in current_welocity_out

pose_update_in current_pose_out
buzzer_hz_in

led4bit_in

ir_sensor_out
switch3bit_out

RaspberryPiMouseRTCO

in out

RobotControllerd f;I\PC'E:‘E@] L’T:RTC
) (RobotController) __
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« E—A—DEFEZRA
— HADRAYFZEONIZT S

« RTCZ7 9V T471LL TEIEMERR
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e RTCAITS—IRREEICERBLIEEEIZTI T2 LEIZIEFRL
%E_.R éh %)o F[ITC :ReturnCode_t Test::onhct ivated(RTC: Umqueld ec_id)!

HANDLE hCom = INVALID _HANDLE VALLE; 1
= Createfile("CON6”, GENERIC_READ | GENERIC_WRITE, 0, NULL, OPEN_EXISTING, 0, NULL); !

. hCon
lﬂ- |[f (hCom == [NVALID_HANDLE VALUE)®
|
| return RTC::RTC_ERROR; ¢
|
ConsoleQutl

ﬁ]ilﬁonAcﬁvatedEﬁ%ﬂt‘G*ﬂﬂHﬂ:(:mﬁjﬂ;tcowﬁ—hw#JJﬂJ-H'I:j '
2B L1=B & EZRTC_ERROREE T £3IZLTHITIE.
%JJﬁﬂ{tl LBLGEICIS—REISERTS

o« UTFOBETETITATREICRET
‘”'-_ AELVEWE (A) Ctrl+Alt+A

Consals Deactivate (W Ctrl+Alt+D
Reset (Q)
Exit (E

"

Start (7
ConsoleQut0

"RTc:z:Eauua L,-cReseta‘&_Eﬁ

TAT=RR
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AIST

_l

RTaAR—2 DK
o

MIDDLEWARE

L, » —
BE ] [ —_—
0N
Created
e —
exit
/ Alive \
entry / RTC: onlnitialize
exit / RTC:.onFinalize
' '
Stopped Running ]

'c.)nActivated\ onExecute. onDeactivatedtﬁRTC_OKu%CD'
)E—2a—FZ&RL-5E. I5—REISERT 4.
Z M. onAbortinga— LAy I RETEN S,

BAHETOETIVTFRAMNES.
onErrora— L\ FHMIZIEUVEENS,

.%l exit / RTC: onStartup

ExecutionContext: start

exit / RTC: onShutdown J

Inactive

ExecutionContext: stop

Active

1
I

ExecutionContext::activate_component

xecutionContext::deactivate_component

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

[RetumCo\ﬁe_tI:OI\']

( Error

N

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

. Steady Error I

_ _aoncntext:reset_component

[ReturnCode_tl=0I<]

-

Resetting ]

[ReturnCode_t=0K]

\

entry / RTC::.onReset J
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AIST

_l

MIDDLEWARE

RTaAVHR—RMDIKREER (V)

Created I
—

exit
/ Alive \
entry / RTC::onlinitialize
exit / RTC:.onFinalize
[ Stopped Running ]

RTU AT LAITAEDEEIZEYRTIIR—FR D
v %fT5Ereset_componentAy R A

SR Ny (8
reset_componentAVyRIZ&YaR—RRA
Inactive RREEIZ:ERET 5.

ZDEfonReseta— )L/ \wIMNETEIND

.

.%l exit / RTC::onStartup

ExecutionContext::start

exit / RTC::onShutdown J

ExecutionContext::stop

Inactive

( Active ]

entry / RTC::onActivate

ExecutionContext: -activate_component

do / RTC::onExecute

xecutionContext: .deactivate_component
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How to check the progress

« Check with Zoom's "Raise Hand Button"

Display the participant's screen.

test (B93)

& TL-o79k tyvavnEnE (1) - O X

Raise your hand if there is a problem

1 MERRBRLET

FHEEST | SRR

RIA

& TL-o79k tyvavnEnE (1)

test (B93)

If it is resolved, lower your hand

1 MERRBRLET
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