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I. I. IntroductionIntroduction
Low cost of Low cost of 
development and development and 
maintenancemaintenance

Support of  Support of  
various robot various robot 
application application 
programsprograms

Reuse of existing Reuse of existing 
robot algorithmsrobot algorithms

PortabilityPortability
ExtensibilityExtensibility
of robot S/W of robot S/W 
contentscontents

Robot S/W developerRobot S/W developer

Our final objective is to
provide state-of-the-art robot platform 
software that has efficiency, portability, 
extensibility, and so on. 
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Evaluating 

and

Testing tool

Component

•• Contents composing Contents composing 
tooltool

-- Time LineTime Line
-- Task scripts Task scripts 
•• Component Component 
composing toolcomposing tool

-- Component Component 
composer composer 

-- Block languageBlock language

•• Various robot Various robot 

modeler and modeler and 

environment environment 

modelermodeler

•• Stage generatorStage generator

•• RenderingRendering

•• Linking to Linking to 

programs and programs and 

environment maps.environment maps.

I. I. IntroductionIntroduction

Server 
technology

•• Server technologyServer technology

-- Service provider/binderService provider/binder

-- Service DescriptionService Description

-- Service implementation Service implementation 

modelmodel

•• Evaluation/Testing technologyEvaluation/Testing technology

-- based on web/programbased on web/program

-- performance measurement and performance measurement and 

analysisanalysis

Component based S/WComponent based S/W



Existing components

Integrated development 
environment

User-developed 
components

FrameworkFramework

Server

Repository

Evaluation and testing

I. I. IntroductionIntroduction

Inside a robot

Overview of Overview of Open Software Platform for Robotic Services ( OPRoS )
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Global
Service 
Registry

Global
Service 
Provider

IDE
(service 
Provider)

Local 
Service 
Registry

로봇

Bind

Find

Publish

Local Environment 1
- Home/Personnel/Company

Publish/
Find

Local 
Environment 2

Local 
Environment 3

Local 
Environment N

Publish/
Find

Publish/
Find

Publish/
Find

Bind

Bind

Bind

Bind

Publish
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I. I. IntroductionIntroduction

Overall Architecture of Overall Architecture of OPRoSOPRoS SystemSystem
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Integrated Development
Environment

component repository

FrameworkFramework

Navigation Localization

Comp.Comp. Comp. Comp. Comp. Comp.

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

CameraCamera SpeakerSpeaker wheelwheel MikeMike SensorSensor ActuatorActuator

I. I. IntroductionIntroduction

global repository

local repository

Download

FrameworkFramework

Download

FrameworkFramework

Script file including the link information

I can work nowI can work now

FrameworkFramework

MoveTo

Return

Hold cup

Script languageScript language

Block languageBlock language
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Task script execution engine 

Setting path to the room 203 and driving 
motors for moving

Executing the program of arm-controlling 
for holding a cup 

Setting path and driving motors for coming 
back  

I. I. IntroductionIntroduction

Go to the room 203 
and bring a cup to 
me

Interpretation of task

Go to the room
Hold a cup
Come back

Necessary programs

Navigation
Controls 
Vision
Voice recognition

Component manager

Sensor component

Control component Actuator component

Navigation  
component

Script languageScript language

Block languageBlock language

Monitoring & 
Data acquisition

Testing S/W

Two kinds of languagesTwo kinds of languages



Framework(exe)

component1

component2

(dll or exe)

Model
{  …
}
Task
{

If( component1.event() ==  ID_EVENT )
component1.func();
Funtion_1 (para );

…
}

Contents (Task) block

double Function_1 (double para)
{ 

sin ( component2.interface(val) ) ;
}

(script)(script)

Pluggable object

Standard interfaces

Adaptor

I. I. IntroductionIntroduction

Conceptual view of Robot FrameworkConceptual view of Robot Framework

Framework
(exe)

component1

component2

(dll or exe)

Model
{  …
}
Task
{

If( component1.event() ==  ID_EVENT )
component1.func();
Funtion_1 (para );

…
}

Contents (Task) block

double Function_1 (double para)
{ 

sin ( component2.interface(val) ) ;
}

(script)(script)

Pluggable object

Standard interfaces

Adaptor

Framework
(exe)

component1

component2

(dll or exe)

Model
{  …
}
Task
{

If( component1.event() ==  ID_EVENT )
component1.func();
Funtion_1 (para );

…
}

Contents (Task) block

double Function_1 (double para)
{ 

sin ( component2.interface(val) ) ;
}

(script)(script)

Pluggable object

Standard interfaces

Adaptor

Board 1

Board 2

Board 3
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• Period : Dec., 2007. ~ Sep., 2012.
• Objective

-- To establish standards of components, 
-- Innovate the core technology for frameworks, development environments, and evaluation and 

testing,
-- Employ user-friendly web based technologies
-- Open source and license-free as possible

• Contents
-- Development of components for robot S/W applications

Definition and implementation of the internal logical models for components
Development of application components and template code such as sensing/ 
vision/navigation/control/network

-- Development of frameworks for robot S/W
QoS manager dealing with execution context, scheduling, and so on
Component/contents/service manager carrying out management of those files and 
loading/unloading of them 
Event manager and fault manager
Testing and evaluation manager
Development of connectors for OPRoS components such as direct connector among 
components and indirect connector via UPnP and CORBA
Development of UPnP/CORBA middleware connectors for the support of dynamic distributed 
environments

I. I. IntroductionIntroduction

An overview of our projectAn overview of our project
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• Contents
- Develop the core technologies for a robot IDE and robot simulation for multi degree-of-freedom

robots
Component editor based on template code
Component block editor, action editors, script editor, and control block editor based on visual 
programming languages
Editor is linking with debugging function using simulation.

- Development of core technologies for automatic evaluation testing the performance and the 
functions of robot modules

Development of automation technologies for the performance evaluation and technologies for 
functional and model test suite.
Tests and evaluation of robot framework, integrated development environment, and components. 
Development of test engines and an integrated development tool for S/W management tools. 

- Development of Server technologies for SoA and component Repository
Development of SoA(Service-Oriented Architecure) for computation of Services and downloading 
services 
Development of global repository for components, contents, and services 

I. I. IntroductionIntroduction

An overview of our projectAn overview of our project
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I. I. IntroductionIntroduction

OPRoSOPRoS

Robot componentsRobot components

•• Dev. Institute Dev. Institute : : 
KITECHKITECH

•• DevelopmentDevelopment
--Application Application 

components components 
for robot S/Wfor robot S/W
e.g. Sensor, e.g. Sensor, 
actuator, and etcactuator, and etc

FrameworkFramework

•• Dev. institute Dev. institute : : 
KISTKIST

•• DevelopmentDevelopment
-- Local repository forLocal repository for
Comp./cont./serviceComp./cont./service

--Fault/event managerFault/event manager
-- Middleware for Middleware for 
communicationcommunication

IDEIDE

• Dev. institute : 
ETRIETRI

• Development
-- Component editor Component editor 
-- component Block component Block 

Editor Editor 
-- Script EditorScript Editor
-- Integration of Integration of 
editor and debuggereditor and debugger
into one platforminto one platform

Testing & evaluation Testing & evaluation 

•• Dev. Institute : Dev. Institute : 
KangwonKangwon Univ.Univ.

•• DevelopmentDevelopment
-- WebWeb--based tool based tool 
for Evaluation and for Evaluation and 
test of robot comp.test of robot comp.
And contentsAnd contents

-- mgr for test case mgr for test case 
& test suite& test suite

-- Systematic mgmt Systematic mgmt 
for robot S/Wfor robot S/W

•• Dev. Institute Dev. Institute : : 
ETRIETRI

•• DevelopmentDevelopment
-- Robot serversRobot servers
-- Comm. Mgr btwComm. Mgr btw

server and robotserver and robot
-- support support SoASoA
-- mgr for global mgr for global 

repositoryrepository
•• Dev. institute : Dev. institute : 

ETRIETRI
•• DevelopmentDevelopment
-- Robot task engineRobot task engine
-- QoSQoS schedulerscheduler
-- Task Interpreter Task Interpreter 
-- proxy comp. forproxy comp. for

SoASoA
-- service agentservice agent

ServerServer

Organization of our projectOrganization of our project
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• Dev. institute : 
KETIKETI

• Development
-- Simulator Simulator 
-- Action editorAction editor
-- SimulatorSimulator--based based 
Debugging on editorDebugging on editor
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II. II. ComponentComponent

Component  :  ex) Motor componentComponent  :  ex) Motor component

: device driver program: device driver program

Motor AMotor A

Motor BMotor B

Motor componentMotor component

dlldll for Motor Afor Motor A

dlldll for Motor Bfor Motor B

++

Component for motor AComponent for motor A

Component for motor BComponent for motor B

Reuse of componentReuse of component
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II. II. ComponentComponent

OPRoSOPRoS ComponentComponent

Internal view of Data port & service port

Service portService port

Data portData port



14

II. II. ComponentComponent

Basic components & Applied components

Basic components
Implementation of all devices without respect to HAL(Hardware Abstract Layer)

Implementation of basic algorithms such as filters

Bus, Actuator, Sensor, IO, Camera, etc...

Sensor
Component

Actuator
Component

IO
Component

Navigation
Component

Manipulation
Component

Object Recog
Component

Face Recog
Component

Bus
Component

Camera
Component

Several Several OPRoSOPRoS ComponentComponent

Applied Components
Navigation, Manipulation, Recognition, etc...
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III. III. FrameworkFramework

Contents/components from IDE/Composite EditorContents/components from IDE/Composite Editor

HW (  Sensor, Actuator, Camera, Speaker,DIO, AIO, RS232/422)
CAN, EtherNet, IEEE 1394, Wireless, CDMA USB and so on )

Script interpreter 
for contents

Execution engine
for contents

Execution engine
for components /

Coordination

Distributed Com. M/W

Contents execution Contents execution 
code (Component code (Component 
linker, parameters)linker, parameters)
Coordination Coordination 
provided as a provided as a 
componentcomponent

Ultrasonic Ultrasonic 
Sen. ComSen. Com

Laser Sen. Laser Sen. 
ComCom

CameraCamera Motor Com 1Motor Com 1

Control Com 1Control Com 1RecognitionRecognition Control. Com 2Control. Com 2 Voice Rec.Voice Rec. Voice Syn.Voice Syn.

Motor Com 2Motor Com 2 MicrophoneMicrophone SpeakerSpeaker
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III. III. FrameworkFramework

The structure of frameworkThe structure of framework

OS / RTOS

Sensors Actuators Vision Audio Controller Wireless CAN RS232 IEEE1394 USB 2.0 Sockets

Hardware

OS Abstraction Layer

Timer
Manager

Event
Manager

QoS
Manager

Component
Manager

Middleware
IPC 

Interface
TCP 

Interface
Auto

Discovery
Late

Binding
Protocol
Bridge

General
Manager

Local
Repository

QoS manager

Sensor
Component

Vision
Component

Recognition
Component

Actuator
Component

Control
Component

Security
Manager

Fault
Manager

Fault/ 
Security 
Manager

Fault
Detector

Monitor

Interpreter

ComponentsScripts
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III. III. FrameworkFramework

Sensor component

Control component Actuator component

Navigation  
component

Script languageScript language

Block languageBlock language

Control(Control(……))
AcuatorAcuator((……))
Sensor(Sensor(……))

Control 
component

Sensor 
component

Actuator 
component

UmmUmm…… We need We need 

framework to support framework to support 
componentscomponents

Two kinds of languagesTwo kinds of languages
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Task ScriptTask Diagram

Task InterpreterTask Interpreter

Task Execution 
Engine

Task Execution 
Engine

Task DeployerTask Deployer

Task Model &
Script Grammar
Task Model &
Script Grammar

Task Debugging
Protocol/Interface
Task Debugging

Protocol/Interface

Task Monitoring
Protocol/Interface
Task Monitoring

Protocol/Interface

Task RepositoryTask Repository

Task designerTask designer

ModelingModeling

DebuggingDebugging

MonitoringMonitoring

OPRoS
Client
OPRoS
Client

Task modeling 
tool

Task modeling 
tool

Task/Symbol/Action
Browser Interface

Task/Symbol/Action
Browser Interface

IV. Integrated IV. Integrated Development EnvironmentDevelopment Environment

CContentsontents development environment for script languagedevelopment environment for script language
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<xsd:sequence>
<xsd:element name="sourceLinkers" type="xsd:IDREF"/>
<xsd:element name="targetLinkers" type="xsd:IDREF"/>
<xsd:element name="PortDirection" type="Portflow"/>
</xsd:sequence>

</xsd:complexType>

<xsd:sequence>
<xsd:element name="Cname"  type="xsd:string"/>
<xsd:element name="connectorID" type="xsd:string"/>
<xsd:element name="Version" type="xsd:string"/>
<xsd:element name="Vendor" type="xsd:anyURI"/>
<xsd:element name="Category“ type="xsd:string"/>
</xsd:sequence>

</xsd:complexType>

<xsd:sequence>
<xsd:element name="InstanceName"  type="xsd:string"/>
<xsd:element name="uuid"  type="xsd:anyURI"/>
<xsd:element name="Ports" type="PortType"/>
<xsd:element name="StateOf" type="ModeState"/>

<xsd:element name="Connect  type="ComponentProfile"/>
</xsd:sequence>

</xsd:complexType>

Component composition : generate a link script file from IDEComponent composition : generate a link script file from IDE

Sensor component

Control component

Actuator component

<xsd:complexType name="components">

Name of Component
Unique code of component
Port of Component
State of Component
Information on Component

<xsd:complexType name="ComponentProfile">

sourceLinkers/targetLinkers
Unique ID of connector
Version of component
Vendor of component
Category of component

<xsd:simpleType name="PortType">

Information on 
Outport, Inport, 
in/out

IV. Integrated IV. Integrated Development EnvironmentDevelopment Environment
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OPRoSOPRoS simulatorsimulator

Model LoaderModel LoaderModel Loader

GUIGUIGUI

File OutputFile Output

3D Graphics3D Graphics

Device ComponentDevice ComponentDevice Component

Standard APIStandard API
(Socket (Socket commcomm))

RML
(Robot Model 

File)

RMLRML
(Robot Model (Robot Model 

File)File)

RML(Robot) BuilderRML(RobotRML(Robot) Builder) Builder

WML(World) BuilderWML(WorldWML(World) Builder) Builder

WML
(World Model 

File)

WMLWML
(World Model (World Model 

File)File)

WML ParserWML Parser

RML ParserRML Parser

Commercial engineCommercial engineCommercial engine

GeometryGeometry
EngineEngine

DynamicsDynamics
EngineEngine

Sensor/Actuator
Module Driver
Component

Sensor/ActuatorSensor/Actuator
Module DriverModule Driver
ComponentComponent

GyroscopeGyroscope

F/TF/T

LRF / IRLRF / IR

AccelerometerAccelerometer

GPSGPS

CameraCamera

ActuatorActuator

Robot SW PlatformRobot SW Platform

TCP/IPTCP/IP

DML
(Device Model 

File)

DMLDML
(Device Model (Device Model 

File)File)

DML ParserDML Parser

General ComponentGeneral ComponentGeneral Component

Standard unitStandard unit

IV. Integrated IV. Integrated Development EnvironmentDevelopment Environment



Dll for simulation

Framework 

Simulator

Graphic Engine Physics Engine

Linux or
Windows

Windows

TCP/IP

Motor
component

IV. Integrated IV. Integrated Development EnvironmentDevelopment Environment

OPRoSOPRoS simulatorsimulator

Sensor
component

Control
component

Dll for a real 
sensor

Dll for a real 
motor
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IV. Integrated IV. Integrated Development EnvironmentDevelopment Environment

OPRoSOPRoS simulator : control designsimulator : control design

Control
component

Generating C-code automatically

Compiling it to make a dll file

Test of 
control algorithm

22
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SoftwareSoftware
RequirementRequirement
SpecificationSpecification

CodeCode

SoftwareSoftware
DesignDesign

SpecificationSpecification

System testSystem testSystem test

Module test
Combination 

test

Module testModule test
Combination Combination 

testtest

Execution of
Unit test
Script

Execution ofExecution of
Unit testUnit test
ScriptScript

A methodology 
for test 

A methodology A methodology 
for test for test 

Test planTest plan
Test casesTest cases
Test procedureTest procedure
Test script fileTest script file
Test suiteTest suite

V. V. TestingTesting

Test planTest plan
Test casesTest cases
Test procedureTest procedure
Test script fileTest script file
Test suiteTest suite
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RTC(.exe)
RTC(.exe)

Components
&

Contents

Test ServerTest Server

++

Test CaseTest Case
Test CaseTest Case
Test CaseTest Case

Test Script 
(Perl)

Test Script 
(Perl)Test Script 
(Perl)

Test Script 
(Perl)Test Script 
(Perl)

Test Script 
(Perl)Automatic Automatic 

Test Case GeneratorTest Case Generator

Version management Version management 
Bug tracingBug tracing
Issue managementIssue management
Automatic buildAutomatic build
Auto testAuto test
……

Test SuiteTest Suite

Test programTest program

Reporting resultsReporting results

Generating Generating 
test data and test data and 
test casestest cases

Overall test procedureOverall test procedure

V. V. TestingTesting
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VI. VI. ServerServer
Component managing (server) technologyComponent managing (server) technology

Services 
Request/Response

O
P
R
o
S

C
o
m
m

OPRoSOPRoS framework framework 

From From OPRoSOPRoS
server projectserver project

O
P
R
o
S

C
o
m
m

OPRoSOPRoS serverserver

Component/Contents 
Repository Manage Tech.

Contents server

Image reg. server

Voice reg. server

OPRoS-서버

C
lu

s
te

ri
n
g
 S

e
rv

ic
e

Env. and user Context

OPRoS-Client
Application Manage

OPRoS-Client
Manage

Server managing  system

OPRoS server usability 
manage

OPRoS-server based robot 
application middleware  

Components /contents 
are offered

Repository
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OS / RTOS

SensorsActuatorsVision AudioController Wireless CAN RS232IEEE1394USB 2.0Sockets

Hardware

OS Abstraction Layer

Timer
Manager

Event
Manager

QoS
Manager

Component
Manager

Middleware
IPC 

Interface
TCP 

Interface
Auto

Discovery
Late

Binding
Protocol
Bridge

General
Manager

Local
Repository

QoS manager

Sen
sor
Co
mp
one
nt

Visi
on
Co
mp
one
nt

Rec
og
niti
on
Co
mp
one
nt

Act
uat
or
Co
mp
one
nt

Co
ntr
ol
Co
mp
one
nt

Security
Manager

Fault
Manager

Fault/ 
Security 
Manager

Fault
Detector

Monitor

Interpreter

ComponentsScripts

Search/download
Services



• The Project consists of 5 parts to support users 
from developers to general users and activate the 
robot market including SW: 

-- Component Technology, 
-- Framework Technology
-- IDE and Simulation Technology
-- Test and Evaluation Technology
-- Server Technology 

• In the Project 
-- Source code  will be open on about Aug. 2009
-- license will be free  as possible 

but  license policy has not been decided on.

VII. SummaryVII. Summary
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Thank you for Thank you for 
listening attentivelylistening attentively


