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

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

• Python
– python-3.8
– ※When installing the 32-bit version of OpenRTM-aist, Python also 

installs the 32-bit version. Python also installs the 64-bit version if 
you install openRTM-aist 64bit.

• CMake
– cmake-3.20.x-win32-x86_64.msi

• Doxygen
– doxygen-1.9.xx-setup.exe 

• Visual Studio
– Visual Studio 2019

Verify Installation (Windows)

If there is a newer version, 
install it

https://sealbreeder.github.io/TMU-Ubiquitous-Robotics/210519
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• Create a component to flip an image
– Process image data received by InPort and output it from OutPort
– Learn how to use data ports
– Set the direction to be reversed by configuration parameters

• Learn how to use configuration parameters
– Rt System Editor connects to other RTCs and activates RTC

• Learn how to use the RT System Editor

Practice contents
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• Creation of model types such as source code by 
RTC Builder
– Edit and build source code
– Generate various files required for build

• Edit .txt CMakeLists
• Various files generation by Cmake

– Edit source code
• Edit Flip.h
• Edit .cpp Flip

– Build
• Visual Studio、Code::Blocks

– Rt system creation and operation confirmation by RT 
system editor

• RT system creation
• Data port connection, configuration parameter settings

The whole procedure
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Component development tools
RTCBuilder
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• A tool for inputting component profile information and 
generating model types such as source code
– Output C++, Python, and Java source code
–

RTCBuilder
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Launch RTC Builder
• Steps to start

– Windows 10
• Enter "OpenRTP" in the lower left search 

window
– Ubuntu

• Go to the directory where Eclipse was deployed 
and click the following command

• $ ./openrtp
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• It can be very time consuming to start from the app 
view, so it is recommended that you open the Start 
menu folder by doing the following:

•

Launch RTC Builder
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Launch RTC Builder
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Launch RTC Builder
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Project creation
• Create skeleton code for Flip components.

– Components that invert images
• Process image data received by InPort and output it 

from OutPort
• Set the direction to be reversed by configuration 

parameters
• Rt System Editor connects to other RTCs and 

activates RTC
•



1212

Tutorial Page
• Open a page from the 

Official OpenRTM-aist 
website as shown on 
the right
– https://bit.ly/2LU3JNZ
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Project creation

• A folder called "Flip" is created in the directory specified in the 
workspace when Eclipse starts
– At this point, only .xml RTC" and ".project" are generated

• Set up the following items
– Base profile
– Activity profile
– Data port profiles
– Service port profile
– configuration
– document
– Language environment
– RTC.xml
–
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Enter a base profile
• Set basic information for components, such as rt component 

profile information.
• Code generation, import/export, and packaging
•
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Enter a base profile
• Module name

– Flip
• Module Overview

– Optional (Flip image component)
• Version

– Optional (1.0.0)
• Vendor name

– Arbitrary
• Module category

– Optional (ImageProcessing)
• Component type

– STATIC
• Activity type

– PERIODIC
• Component type

– DataFlow
• Maximum number of instances

– 1
• Execution type

– PeriodicExecutionContext
• Execution cycle

– 1000.0
• Summary

– arbitrary



アクティビティの設定

• 指定アクティビティを有効にする⼿順

• 使⽤するアクティビティを設定する
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Activity settings
Callback Functions Process

onInitialize 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
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Activity settings
• Enable the following activities

– onInitialize
– onActivated
– onDeactivated
– onExecute



Data port settings

• Steps to add a data port

• Add and set InPort and OutPort

Select the Data Port tab.

Click the add button for ImPort or OutPort.
Click the port name to rename it.

Set each item.



Data port settings
• Set the following InPort
– in

• Data Type：
RTC::TimedShortSeq

• Please do not mistake it for 
TimedShort type.

• Set the following OutPort
– out

• Data Type ：
RTC::TimedVelocity2D

• Please do not mistake it for 
TimedVelocity3D type and 
TimedVector2D. Select the data type 

from the drop-down list.



About the data port
• Port for communicating continuous data

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

•



About RTC::CameraImage type
• Data types for image data communication defined in 

InterfaceDataTypes.idl
•



Configuration Parameter settings

• Steps to add configuration parameters

• Add and set configuration parameters

Select the Configuration tab.

Click the add button.

Click the parameter name to rename it.

Set each item.



Configuration Parameter settings
• Set up the following 

configuration parameters
• flipMode

• Data type︓int
• Default value︓0
• Constraint︓(0,-1,1)
• Widget︓radio
• Other items are optional
•

• Make the direction to flip configurable
•



Configuration parameter constraints, 
and widget settings

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

• Constraint：0<=x<=100
• Widget：spin
• Step：10

• Widget：text

• Show GUI when editing configuration parameters in RT 
System Editor



Configuration parameter constraints, 
and widget settings

• Constraint：(0,1,2,3)
• Widget：checkbox

• Constraint：(0,1,2,3)
• Widget：ordered_list

• Constraint：(0,1,2,3)
• Widget：radio



Document settings
• Set up various document information
•

• Please set it appropriately this time.
– You can leave it blank



Language setting
• Set information about the language to be 

implemented and the operating environment.

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

Select the Language and Environment tab.



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)

• CMakeLists.txt
• rtc.conf、RobotController.conf
• etc.

• Check the generated file
– Right-click the created project and select 

“Show In“(表示方法)-> "System Explorer".
– Explorer will open the workspace folder, 

so check if the above file exists

Select the Basic tab.

Click the code generation button

Right click on the created project

“Show In”-> “System Explorer”



30

Edit source code, build RTC
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• 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

Steps to build
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• Generate various files required for build
– Describe the settings in CMakeLists.txt.

• CMakeLists.txt is also generated when you create the skeleton code in RTC Build

CMake



• Modify CMakeLists.txt to use OpenCV
– Open CMakeLists.txt in the worksapce¥Flip directory by Eclipse or 

notepad and modify as follows

3333

Editing CMakeLists.txt
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Generating files needed for build
• Drag and drop CMakeLists.txt onto cmake-gui

– CMakeLists.txt is a folder for projects generated by RTC Builder.
(例： C:¥workspace¥RobotController)
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Generating files needed for build

Set the folder to generate solution files etc.
(e.g.:C:/workspace/RobotController/build)

Add "/build" after drag and drop.
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Generate files needed for build
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Generate files needed for build
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Generate files needed for build
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Editing source code
• If the version of CMake-gui is old, there is no "Open 

Project" button, so double-click the file to open it.
– Windows

• le-click "RobotController.sln" in the build folder to open it
– Ubuntu

• Double-click "RobotController.cbp" in the build folder to open it.
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Editing source code
• Windows

– Visual Studio starts
• Ubuntu

– Code::Blocks starts
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Editing source code
• Edit RobotController.h

Visual Studio Code::Blocks

Open RobotController.h from Solution Explorer
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Edit source code
• Edit Flip.h
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Edit source code
• Edit Flip.cpp
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Edit source code
• Edit .cpp Flip
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Edit source code
• Steps to load data
•

• Steps to write data
•
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Compiling source code

Visual Studio Code::Blocks
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System construction support tool
RT System Editor
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• 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
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Start RTSystemEditor

Click the "Open Perspective" button.

select "RTSystemEditor" and click the 
Open button.
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RT System Editor screen configuration
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Check the operation of flip components
• Create an RT system that inverts and displays images taken with a 

webcam
– Start a name server
– Launch CameraViewer RTC and OpenCVCamera RTC

• Windows
– 「OpenRTM-aist 1.1.2」→「C++」→「Components」→「OpenCVExamples」

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

– Launch Flip RTC
• Windows

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

• Ubuntu
– FlipComp is generated in build/src folder, and launch it.

– Connecting it with CameraViewer RTC and OpenCVCamera RTC, and “All Activate” the 
system.
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• A service that manages objects by 
name
– Register the RTC with a unique name

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

Naming Service

• Procedure to start

Click the 
“Start_NameService" button.

If "localhost" is added to the 
left view, it is successful.
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• OpenRTM-aist 1.1.2以前の手順

Start Naming Service
– Windows 7

• 「スタート」→「すべてのプログラム」→「OpenRTM-aist 1.2.0」→「Tools」→
「Start Naming Service」

– Windows 8.1
• 「スタート」→「アプリビュー(右下矢印)」→「OpenRTM-aist 1.2.0」→「Start 

Naming Service」
– Windows 10

• 左下の「ここに入力して検索」にStart Naming Serviceと入力して起動
– Ubuntu

• $ rtm-naming



Connecting data ports



Connecting data ports



Connecting data ports



Activate

• Check if the image taken with the webcam is displayed 
inverted
– If you don't see it

• The camera is not connected to the PC
• Data port not connected
• RTC is not active



RT-Component state transitions
• RTC has the following conditions:

– Created
• Generates an execution context and 

start() is called to put the thread in the 
execution context in a running state

• Automatically transitions to the Inactive 
state

– Inactive
• activate_component method to transition 

to an active state
• Display on RT System Editor is blue

– Active
• OnExecute callback is executed by 

execution context
• The return code RTC_OK to an error 

state other than the return code
• Green display on RT System Editor

– Error
• OnErrrer callback is executed by 

execution context
• reset_component methods to transition 

to an inactive state
• Display on RT System Editor is red

– End state



RT component state transition (immediately after generation)



RT component state transition (activation)
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Working with Configuration Parameters
• Working with configuration parameters from the RT system 

editor
– Set the direction to flip



Save system



Restore system

• Restore:
– Connections between ports
– Configuration
– If Open and Create Restore is selected, the manager starts the 

component



Deactivate, Exit
• Deactivation

• Eixt



RT component state transition (deactivation)
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RTCBuilder
Supplementary explanation



Resetting
• Displayed in red on the editor when the RTC 

transitions to an error state。

• Return to inactive by:
•



RT component state transition (error)



RT component state transition (reset)



Set up service ports
• Add service ports, add interfaces, and set up



Set up service ports
• Add an interface



Set up service ports

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

• Set up the interface



Set up service ports
• About IDL files

– Interface definition languages independent of 
programming languages

–

• Call operations such as echo, get_value, etc. on the 
conschmer side



RtcBuilder Settings



RtcBuilder Settings



Use your own data types
• Steps to communicate data ports with your own 

data types
– Create an IDL file

• Create MyDataType.idl in a folder (Here C:¥UserDefType is it)

• Copy to the same folder if you are includeing another IDL file



Use your own data types
• Steps to communicate data ports with your own 

data types
– Add directory with IDL files in RTC Builder settings



Use your own data types
• Steps to communicate data ports with your own 

data types
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RTSystemEditor
supplement explanation



Set up connector profiles
Item Settings
Name Name of the connection
DataType Data type communication between ports 

ex)TimedOctet,TimedShort, etc.
InterfaceType Data send method．ex)corba_cdr, etc.
DataFlowType Data flow type．ex)push, pull, etc.
SubscriptionType Data transmission timing. It is valid only 

DataFlowType is push. Options are New, 
Periodic, Flush.

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

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

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



Set up connector profiles
• InterfaceTye

– Data send scheme type
– 1.2.0: The following types are added.

• Direct (valid if RTCs are in the same process)
• shared_memory (shared memory com)

• DataFlowType
– Process of data transimission

• Push
– Data is push by OutPort to InPort

• Pull
– InPort retrieves data from OutPort

• SubscriptionType
– Data transmission timing (valid if DataFlowType is  Push型)

• flush(Synchronize)
– Synchronized transmission without buffering

• new(asynchronous)
– Send data from a buffer if new data arrived.

• periodic(asynchronous)
– ⼀Data transmitted in periodically

• Push Policy(SubscriptionType if new or periodicのみ)
– Data transimission policy

• all
– Bulk send data in a buffer

• fifo
– Send data in the buffer one by one with FIFO

• skip
– Send between data in a buffer

• new
– バッファ内のデータの最新値を送信(古い値は捨てられる)



Set up connector profiles
• DataFlowType

– Push

– Pull



Set up connector profiles
• SubscriptionType

– flush(同期)

– new、 periodic(⾮同期)



Set up connector profiles
Item Setting
Buffer length Length of the buffer
Buffer full policy What to do if it is 

bufferful when writing 
data．(overwrite，
do_nothing，block)

Buffer write timeout Time of timeout event 
when writing data (s)

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

Buffer read timeout Time of timeout event 
when reading data (s)



サービスポートについて
• コマンドレベルのやり取りを⾏うための仕組み

– 任意のタイミングで操作を⾏いたい時などに使⽤
• 例えばロボットアームのサーボを停⽌させる、ハンドを閉じる等

• コンシューマ側がプロバイダ側が提供する関
数群(オペレーション、メソッド)を呼び出す

• インターフェースはIDLファイルで定義する。



サービスポートの接続



コンフィギュレーションパラメータについて

• パラメータを外部から操作する仕組み
– コンポーネント作成後に変更が必要なパラメータを設定する

• 例えばデバイスが接続されているCOMポート番号の設定等



コンフィギュレーションパラメータの設定



コンフィギュレーションパラメータの設定

• 方法1

• 方法2



マネージャの操作
• CameraViewerComp.exe、OpenCVCameraComp.exeのプロ

セスではマネージャが起動している
– マネージャがコンポーネントを起動する



マネージャの操作



マネージャの操作
• マスターマネージャの起動、RT System Editorから

の操作によるRTCの⽣成までの⼿順を説明する
– rtc.confの設定

• 「manager.is_master」を「YES」に設定して起動するマネージャをマ
スターに設定する

– manager.is_master: YES
• モジュール探索パスの設定

– manager.modules.load_path: ., C:¥¥Program Files (x86)¥¥OpenRTM-
aist¥¥1.1.2¥¥Components¥¥C++¥¥Examples¥¥vc12

– 作成したrtc.confを設定ファイルの指定してrtcd.exeを起動
する

• rtcdはコマンドプロンプトからrtcd.exeを⼊⼒するか、OpenRTM-aist
をインストールしたフォルダからコピーして使⽤する

• rtcdはマネージャの起動のみを⾏う
– 〜Comp.exeは起動時に特定のコンポーネントの起動も⾏う

• RT Syetem Editorのネームサービスビューにマネージャが表⽰される



マネージャの操作
• モジュールのロード



マネージャの操作

• モジュールのロード



マネージャの操作
• RTCの⽣成



実行コンテキストの操作



実行コンテキストの操作
• 実⾏周期の設定



実行コンテキストの操作
• 実⾏コンテキストの関連付け

– RTC起動時に⽣成した実⾏コンテキスト以外の実⾏コンテキストと関連付け
• 関連付けた実⾏コンテキストでRTCを駆動させる

– 他のRTCとの実⾏を同期させる



実行コンテキストの操作
• 実⾏コンテキストの関連付け



複合コンポーネントの操作
• 複合コンポーネントの⽣成



複合コンポーネントの操作
• 複合コンポーネントの⽣成

• Type
– 以下の3種類から選択可能

• PeriodicECShared
– 実⾏コンテキストの共有

• PeriodicStateShared
– 実⾏コンテキスト、状態の共有

• Grouping
– グループ化のみ



複合コンポーネントの操作



複合コンポーネントの操作



ゾンビの削除
• RTCのプロセスが異常終了する等してネームサーバー

にゾンビが残った場合、以下の⼿順で削除する



RT System Editorに関する設定


