Robotics Domain Task Force Final Agenda ver.1.0.2 robotics/2011-06-01
OMG Technical Meeting - Salt La ke C |ty, UT, USA -- June 20-24, 2011
TFISIG http://robotics.omg.orqg/
Host \Joint (Invited Agenda Item \Purpose Room
Sunday: WG activites(pm)
13:00 | 17:00 Robotics DDC4RTC and RolS submitters meeting Arrangement .
snowbasin, 2nd FL Tower
Monday: Robotics-DTF Plenary(am) and WG activity(pm)
10:45 | 11:00 |Robotics Robotics-DTF Plenary Opening Session presenta ion and
. . - . : discussion Sun Valley, 2nd FL Twr
11:00 | 12:00 |Robotics Revised Submission for RolS RFP Review, Vote-to-Vote, and Voting Robo ics plenary
- Su-Young Chi (ETRI), Miki Sato (JARA/ATR) and Toshio Hori (AIST) closing
12:00 | 13:00 LUNCH Ballroom B, Main Lvl
13:00 = 18:00 Architecture Board Plenary Arizona, Main Lv!
13:00 | 18:00 DDC4RTC (Robotic Infrastructure) WG(5h) discussion
- Noriaki Ando (AIST) and Seung-Woog Jung (ETRI) Wasatch, 2nd FL Twr
RolS (Robotic Functional Services) WG(5h): discussion T ond EL T
- Su-Young Chi (ETRI), Miki Sato (JARA/ATR) and Toshio Hori (AIST) ucson, Zn wr
Tuesday: WG activity(am) and Robotics-DTF Plenary(pm)
9:00 12:00 DDC4RTC (Robotic Infrastructure) WG(3h) discussion
- Noriaki Ando (AIST) and Seung-Woog Jung (ETRI) Teton, 2nd FL Twr
RolS (Robotic Functional Services) WG(3h): discussion Teton. 2nd FL T
- Su-Young Chi (ETRI), Miki Sato (JARA/ATR) and Toshio Hori (AIST) eton, 2n wr
12:00 | 13:00 LUNCH Ballroom C, Main Lvl
13:00 | 14:00 |Robotics Special Talk: OPRoS: Open Platform for Robotic Services presenta ion and
- Hong Seong Park (Kangwan Na ional Univ.) discussion
14:00 | 14:30 |Robotics Conformance Testing Method for Robo ic Software Components presenta ion and
- Mi-Sook Kim (Kangwon National Univ.) discussion
Break (30min)
15:00 | 15:30 |Robotics Robotics Technology Applied to Great East Japan Ear hquake presenta ion and
- Miwako Doi (Toshiba) discussion
15:30 | 16:10 |Robotics WG Reports and Discussion presenta ion and Sun Valley, 2nd FL Twr
(Service WG, Infrastructure WG, Models in Robotics WG) discussion
16:10 | 16:30 |Robotics Contact Reports: Information Exchange
- Makoto Mizukawa(Shibaura-IT), and Young-Jo Cho(ETRI)
16:30 | 17:00 |Robotics Robotics-DTF Plenary Wrap-up Session Robo ics plenary
(DTF Co-Chair Election, Roadmap and Next mee ing Agenda) closing
17:00 Adjourn joint plenary meeting
17:00 | 17:30 Robotics WG Co-chairs Planning Session planning for next

(Preliminary Agenda for next TM, Draft report for Friday)

meeting

Wednesday: WG activitiy

9:00 | 12:00 |SysA Robotics Seminar on Systems Assurance & Safety for Consumer Devices: Automotive, Ballroom A. Main Lyl
Robotic & Building Automation Systems of the Future ?
12:00 | 14:00 LUNCH and OMG Plenary Ballroom C, Main Lvl
14:00 | 17:00 |SysA Robotics Seminar on Systems Assurance & Safety for Consumer Devices: Automotive, Ballroom A. Main Lyl
Robotic & Building Automation Systems of the Future ?
18:00 = 20:00 OMG Reception Foyer ABC, Main Lvl
Thursday: WG activitiy
9:00 12:00 |Robotics Robotics WG activity follow-up discussion
(reserved for RolS RFP Re-Review and Vo ing) Wasatch, 2nd FL Twr
12:00 | 13:00 LUNCH Ballroom B, Main Lvl
13:00 | 18:00 Architecture Board Plenary Arizona, Main Lvl
13:00 | 18:00 Robotics WG activity follow-up discussion Wasatch, 2nd FL Twr
Friday
8:30 12:00 AB, DTC, PTC Arizona’ Main Lvl
12:00 | 13:00 LUNCH Idaho, Main LvI
Other Meetings of Interest
Monday
8:00 8:45 |OMG New Attendee Orientation Teton, 2nd FL Twr
9:00 12:00 |OMG Tutorial - Introduc ion to OMG's mee ing and Middlewere Specifications Teton, 2nd FL Twr
Tuesday
7:30 9:00 |[OMG Liaison ABSC Tucson, 2nd FL Twr
9:00 | 17:00 |SysA System Assurance PTF Ballroom B, Main Lvl
9:00 17:30 |OMG Cloud Standards Customer Council Mee ing Olympus, 2nd FL Lvl
17:00 | 18:00 |OMG RTF-FTF Chair's Workshop snowbasin, 2nd FL Twr
Thursday

9:00 | 17:00 |SysA

System Assurance PTF

Tucson, 2nd FL Twr

get the up-to-date version from http:/staff.aist.go.jp/t.kotoku/omg/RoboticsAgenda.pdf




Minutes of the Robotics DTF Meeting
March 21-25, 2011
Arlington, VA, USA

(robotics/2011-06-02)

Meeting Highlights

® Robotics Infrastructure WG meetings for integrating two initial submissions of the Dynamic
Deployment and Configuration for Robotic Technology

® Robotics RoIS meetings for revision of submission of the Robotic Interaction Service (RolS)
Framework.

® Two special talks
- PROTEUS Project, Laurent Rioux (Thales)
- Conformance Testing Method for Robot Software Components, Mi-Sook Kim (Kangwon

National University, KOREA)

List of Generated Documents

robotics/2011-03-01 Final Agenda (Tetsuo Kotoku)

robotics/2011-03-02 Santa Clara Meeting Minutes [approved] (Miki Sato and Myung-Eun Kim)
robotics/2011-03-03 Review of ETRI Initial Submission (Seung-Woog Jung)

robotics/2011-03-04 How to apply policy concept for integration (Seung-Woog Jung)
robotics/2011-03-05 Discussion issues for supervision tree (Myung-Eun Kim)

robotics/2011-03-06 How to apply the repository and directory to the supervision tree? (Myung-
Eun Kim)

robotics/2011-03-07 Robotic Functional Service WG - RolS Framework - (Miki Sato)
robotics/2011-03-08 Proteus - French National Initiative - (Laurent Rioux)

robotics/2011-03-09 Conformance Testing Method for Robot Software Components (Mi-Sook Kim)
robotics/2011-03-10 Opening Presentation (Tetsuo Kotoku)

robotics/2011-03-11 Robotic Functional Services WG Report (Toshio Hori)

robotics/2011-03-12 Robotic Infrastructure WG Report (Noriaki Ando)

robotics/2011-03-13 Roadmap for Robotics Activities (Tetsuo Kotoku)

robotics/2011-03-14 Wrap-up Presentation (Tetsuo Kotoku)

robotics/2011-03-15 The number of downloads (Tetsuo Kotoku)

robotics/2011-03-16 Next Meeting Preliminary Agenda - DRAFT (Tetsuo Kotoku)
robotics/2011-03-17 DTC Report Presentation (Young-Jo Cho)

robotics/2011-03-18 Washington DC Meeting Minutes - DRAFT (Geoffrey Biggs and Seung-woog
Jung)



Minutes

Thursday, March 24, 2011, Prince William, 3rd FL
® 13:00 - 14:00 Special talk : PROTEUS Project, Laurent Rioux (Thales)
- Nationwide project for robot development in France
- Incorporating several challenges of varying complexity
® 14:00 - 14:20 Special talk : Conformance Testing Method for Robot Software Components, Mi-
Sook Kim (Seoul / Kangwon National University)
-Tools for testing components
- Tools for verifying components comply with their specification and interfaces
® 13:00-16:00 Robotics DTF Plenary Meeting, Chair: Dr Kotoku
- Participant organizations : AIST, ETRI, JARA, Technologic Arts
- Minutes takers: Geoffrey Biggs (AIST) and Seung-Woog Jung (ETRI)
- Santa Clara meeting minutes approved
(Motion: AIST, Second: ETRI, White valet: Technologic Arts)

- 15:05 - 15:15 Functional Service WG Report, Toshi Hori (AIST)
. Discussion on RolS framework draft proposal.
. Parameters for each basic HRI component
. Definition of "Procedure”
. Discussion on data structures for IDs
. Differences between "navigation" and "move" need further discussions
. Deadline for revised submission is late May
- 15:15 - 15:30 Infrastructure WG Report, Noriaki Ando (AIST)
. Need to further understand the DEPL specification, so spent time reviewing it
. Discussed scenarios for DDC4ARTC
. Have postponed the merged submission deadline until the December meeting.
- 15:30 - 15:40 Wrap-up session
. Call for volunteers for Robotics DTF co-chair
. No volunteers postponed one meeting.
. Changes in organization
. New Robotic Technology Component 1.1 WG
. Schedule for next meeting
. Must have vote-to-vote for RolS on Monday morning

. Plenary meeting on Tuesday afternoon



ATTENDEE (17 participants)

® Andrey Sadovykh (Softeam)
Amaud Cuccuru (CEA LIST)
Geoffrey Biggs (AIST)
Joeng-Sook Kang (KNU)
Laurent Rioux (THALES)
Miki Sato (ATR)
Mi-Sook Kim (KNU)
Myung-Eun Kim (ETRI)
Noriaki Ando (AIST)
Sebastien GERARD (CEA LIST)
Seung-Woog Jung (ETRI)
Su-Young Chi (ETRI)
Takeshi Sakamoto (Technologic Arts)
Tetsuo Kotoku (AIST)
Toshio Hori (AIST)
Young-Jo Cho (ETRI)
Yves BEKNARD (Airbus)

Prepared and submitted by Geoffrey Biggs (AIST) and Seung-Woog Jung (ETRI)



robotics/2011-06-06

Revised Submission to
Robotic Interaction Service (RoIS) Framework

Toshio Hori (JARA/AIST), Miki Sato (JARA/ATR), Su-Young Chi (ETRI)
Jun. 20, 2011

Revised Submission to RoIS Framework RFP 2011/06/20

@LAIST AR ETRI

robotics/2011-06-06
Problem Statement & Scope of RoIS Framework
RFP

» Application program for a specific service robot does not run on
other robots because:

» Different robots may be equipped with a variety of types of sensors and
actuators.

» APIs of robots from different vendors vary even if they use the same
sensor types.

» This lack of application portability is an obstacle to the success of the
service robot industry.

» Establishing a specification of Robotic Interaction Service
(RoIS) Framework that provides

» A set of common interfaces between service application and robot control
program components,

» A set of common messages exchanged through the common interfaces.

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI




robotics/2011-06-06

History: RFP issued & Proposals submitted

» 2009/03 (Washington D.C. meeting)

» The Robotic Functional Service WG agreed to make a standard for service
robots.

» 2010/06 (Minneapolis meeting)
» RoIS Framework RFP passed AB and DTC.
» The RFP was issued by OMG.

» 2010/12 (Santa Clara meeting)
» JARA (robotics/10-10-01) and ETRI (robotics/10-11-01) submitted proposals.

» Two proposals were reviewed at the Robotic Functional Service WG and the
WG agreed to merge them based on JARA's proposal.

» 2011/05 (4 weeks before Salt Lake City meeting)
» Revised submission was posted to the OMG server.

Revised Submission to RoIS Framework RFP 2011/06/20
@LAIST AR ETRI

robotics/2011-06-06

Highlights of the Revised Submission

» Clarified the definitions of "HRI Component” and “HRI Engine”

» Fixed Basic HRI Components and their parameters
» 15 basic components and the common methods for all HRI components

» Defined a data type for ID with its reference

» Revised Command interface to deal with “Procedure”

» Procedure is a predefined set of HRI Components which shall be executed
in parallel or sequentially

» Revised PSM to conform to the submission

Revised Submission to RoIS Framework RFP 2011/06/20
B AIST AR ETRI




robotics/2011-06-06

Conventional Style of Service Application

Programming
Example: Find a person and approach the person
[ Service App. 1 J [Service App. 1’]
| | | L) | I . .
find face move to find tag walk to Impl_emen'tatlon'SpeCIﬁC
the position the position functions called from
— service applications and
guest name tag ID their return values
face position tag position
2 | v v | v —
face wheel RFID tag | | leg _ Implementation layer
recognition | | control Detection | | control | | (hardware layer)
b t 4 . . N\
robot 1 robot 2 [ Application
program and robot
implementation are
\tightly coupled )
""""""""""""""""""""" Revised Submission to RoIS Framework RFP ~ 2011/06/20

@LAIST AR ETRI

robotics/2011-06-06

Proposed Service Application Programming Style

[ Service App. XJ [ Service App. X ]
} [ I A I

Implementation-
i P e : 7 independent
ois 0is approac . .
there? the person Iittir:;ﬂair;ﬂs there? the resen functions and their
and _return values in
person ID Framework person ID common message
position position type
y ] 1 |
face wheel RFID tag leg Implementations are
recognition | | control Detection | | control invisible from outside
HRI Engine 1 HRI Engine 2
robot1 _} robot 2
Standard APIs enhance
the reusability of
application programs
""""""""""""""""""""""""" Revised Submission to RolS Framework RFP  2011/06/20

&L AIST AR ETRI




robotics/2011-06-06

Concept of RolS Framework

Service Application

f

-E. -=>

Command Query Event !
H Message
async I sync async Profiles
\ I J
V i v A

HRI Engine

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI

[ E [HRI engine (main)]
b -Robot1
A - -RoboticRoom1
s -Robot2
ke
_ [ |
[HRI engine (sub)] [HRI engine (sub)] [HRI engine (sub)]
E Robotl RoboticRoom1 Robot2
= g - person detection -person detection - person detection
% a - - person identification -person identification - person identification
S Jde - face detection - navigation
o 3 - navigation - speech
:T)o L - sound localization
& '_I_‘
— 1
— 1 1
[HRI Comp.] [HRI Comp.] [HRI Comp.] [HRI Comp.] [HRI Comp.] [HRI Comp.]
person detection navigation person detection person identification person detection navigation
wv
c
'§ _ [HRI Comp.] [HRI Comp.] [HRI Comp.] [HRI Comp.]
= person identification sound localization person identification speech
w
[HRI Comp.]
face detection
[Sensor] [Actuator]
[Sensor] [Sensor] [Sensor]
_ camera LRE camera RFID Tag Reader loudspeaker
=4
8
= [Sensor] \ N
-g microphone =] [Actuator]
‘2 . [Actuator] Leg
[7] wheel
=
<Q
=%
E Robot 1 Robotic Room 1 Robot 2
- face recognition - LRF object detection -RFID tag detection
- direction of arrival estimation - monitoring camera - voice synthesis
- - wheel control - leg control




robotics/2011-06-06

Definitions of HRI Component and HRI Engine

» HRI Component

» HRI Components are functional units making up the description
of HRI scenario.

» HRI Component provides hardware-independent APIs.

» Only symbolic data is exchanged between HRI Components and
service applications.

» Symbolic data is used in the service applications without special
handling such as pattern recognition, signal processing and human
judgment.

» HRI Engine

» HRI Engine is an entity which encapsulates HRI Components and
works as a logical implementation of a robot system.

» It may include several HRI Engines. In this case, internal HRI
Engines are called sub HRI Engines.

Revised Submission to RoIS Framework RFP 2011/06/20
@ AIST AR ETRI

robotics/2011-06-06

Interface types

» ROIS Framework is composed of 4 interface types:

» System Interface: Manages connection status between a
service application and an HRI Engine

» Command Interface: Enables a service application to
send commands to HRI Components

» Query Interface: Enables a service application to query
the HRI Engine on information it holds.

» Event Interface: Enables a service application to receive
notifications on changes in the HRI Engine status.

Revised Submission to RoIS Framework RFP 2011/06/20
@ AIST AR ETRI




robotics/2011-06-06

Definition of Basic HRI Component

» ROIS Framework specifies Basic HRI Components
that are commonly used for human-robot interaction.

» Each Basic HRI Component shall be a functional unit that
is developed with mature technologies from the viewpoint of
the usage.

» Methods for each Basic HRI Component shall be simple as
possible.

» Mandatory parameters for the operation of each component
shall be minimized.

» Notes:

» HRI Components other than Basic HRI Components are
called "User-defined HRI Components.”

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI

robotics/2011-06-06

List of Basic HRI Components (for sensing)

Component Name | Description
system information Provides the information of the system such as the system status
and position of the physical unit.
person detection Detects number of people.
person localization Detects position(s) of people.

person identification | Identifies ID(s), such as name(s), of people.

face detection Detects number of human faces.

face localization Detects position of human faces.

sound detection Detects number of sound sources.

sound localization Detects position/direction of sound source(s).
speech recognition Recognizes person’s speech.

gesture recognition Recognizes person’s gesture(s).

Revised Submission to RoIS Framework RFP 2011/06/20

&L AIST AR ETRI




robotics/2011-06-06

List of Basic HRI Components (for action)

Component Name ‘ Description
speech synthesis Generates robot speech.
reaction Performs specified reaction.
navigation Moves to specified target location.
follow Follows specified target object.
move Moves relatively, such as back and forth or in a curve.
» Notes:
» A data type "RolS Identifier” is defined to describe ID(s) in the
Framework.

» A data type "RLS Data” [RLS] is used to describe position data in
the Framework.

Revised Submission to RoIS Framework RFP 2011/06/20
&L AIST "R ETRI

robotics/2011-06-06

Common Message for All HRI Components

» All HRI Components shall incorporates the following messages and parameters in
common.

» for Command Interface:
start
stop
suspend

resume

» for Query Interface:

component_status
( UNINITIALIZED, READY, BUSY, WARNING, ERROR )

Revised Submission to RoIS Framework RFP 2011/06/20
@LAIST AR ETRI




robotics/2011-06-06

ROIS Profiles

» Configuration of the HRI En%ine and HRI Components are
defined using 4 types of profiles:

» HRI Engine Profile: defines engine name, a list of HRI
Components and parameters of t%e HRI Engine.

» HRI Component Profile: defines component name, a list
of messages and parameters of the HRI Component.

» Message Profile: defines message name and required
arguments and results of the command, query and event
messages.

» Parameter Profile: defines data name, data type and
default value of parameters. (i.e. parameters of HRI
Engine/HRI Component, arguments/results of messages)

Revised Submission to RoIS Framework RFP 2011/06/20
_GZAIST AR ETRI .

robotics/2011-06-06

Related Standards

» Normative

» [CORBA] Object Management Group, Common Object Request Broker Architecture (CORBA),
Version 3.1, 2008

» [DDS] Object Management Group, Data Distribution Services (DDS), Version 1.2, 2007

» [ISO639] International Organization for Standardization, Codes for the representation of names
of languages

» [ISO19111] International Organization for Standardization, Geographic information - Spatial
referencing by coordinates, 2007

» [ISO19115] International Organization for Standardization, Geographic information - Metadata,
2003

» [ISO19784] International Organization for Standardization, Biometric Application Programming
Interface (BioAPI), Version 2.0, 2006.

[RLS] Object Management Group, Robotic Localization Service (RLS), Version 1.0, 2010
[RTC] Object Management Group, Robotic Technology Component (RTC), Version 1.0, 2008
[W3C-SRGS] W3C, Speech Recognition Grammar Specification Version 1.0, 2004
[W3C-SSML] W3C, Speech Synthesis Markup Language (SSML) Version 1.0, 2004

v v v W

» Non-normative

» [W3C-DT] World Wide Web Consortium, Date and Time Formats,
http://www.w3.0rg/TR/NOTE-datetime, 1998

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI




robotics/2011-06-06

Resolution of RFP Mandatory Requirements (1/4)

1. Proposals shall provide a diagram or description giving an overview of
the architecture, including the RoIS framework, robotic service
application and HRI Engine (composed of robotic components).

Section 7.2 “Structure of the RoIS Framework”

2. Proposals shall provide a specification of the following interfaces
between robotic service applications and the HRI Engine:

» Interface to obtain information actively from HRI Engine
» Interface to receive notification of real-time events from the HRI
Engine
» Control interface to send commands to HRI Engine functions
Section 7.4.1.3 "Query Interface,”
Section 7.4.1.4 “Event Interface,”
Section 7.4.1.2 “Command Interface,” respectively

Note: All section numbers correspond to those in the Revised Submission ([updated] robotics/11-06-03).

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI

robotics/2011-06-06

Resolution of RFP Mandatory Requirements (2/4)

3. Proposals shall specify data structure for each interface
Section 7.4.3 "Message Data”

4. Proposals shall provide a specification of the following common
messages for all HRI Engines:
» Event notification
person detected, person identified, command action completed
» Query (message types are omitted)
person ID, position of person/robot, status of HRI Engine
» Command (message types are omitted)
start/stop person detection/identification
Section 7.6 "Common Message”

Revised Submission to RoIS Framework RFP 2011/06/20
B AIST AR ETRI




robotics/2011-06-06

Resolution of RFP Mandatory Requirements (3/4)

5. The specification shall meet the following criteria:

» Be general enough to incorporate robotic components for various
sensors, actuators and algorithms in HRI Engine

» Satisfy interoperability and reusability, to allow an HRI Engine to
be replaced with another without difficulty
All messages in the submission are defined independently of any specific
sensors, actuators and algorithms.

Common messages defined in the submission include not only messages
presented in the Mandatory Requirements but also messages that are common
among several service robot systems which we surveyed.

Message types proposed in the submission are extensible by message profiles,
whose structure is described in Section 7.5 “Profiles.”

HRI engine is treated at abstraction level that is independent of implementation.
HRI engine will be replaced without difficulty.

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI

robotics/2011-06-06

Resolution of RFP Mandatory Requirements (4/4)

6. Proposals shall specify existing technologies to achieve functions
required for RoIS framework.

Section 4 “"References”

7. Proposal shall specify functions that cannot be achieved by existing
technologies.

This submission stands out by specializing in physical and spatial characteristics
in the real world, which has not been done before. For example, structure of
HRI engine and HRI component are determined in a form that makes use of
physical and spatial characteristics as described in Section 7.2 “Structure of
the RoIS Framework.”

8. Proposals shall provide a Platform Independent Model (PIM).
Section 7 “Platform Independent Model”

Revised Submission to RoIS Framework RFP 2011/06/20
@LAIST AR ETRI




robotics/2011-06-06

Resolution of RFP Optional Requirements (1/2)

1. Proposals may specify schemes for the functionalities listed below.

» Error handling for each interface type

Error handling for each method of the interfaces
> "ReturnCode t” in Section 7.3 "Return Codes” (See 7.4.1.2-4)

Error handling for the system

“receive error” and "get_error_detail”
in Section 7.4.1.1 "System Interface”

» Returning command results and status
“completed” and “"get command result”
in Section 7.4.1.2 “"Command Interface”

>

2. Proposals may provide a schema to describe message profiles.
Section 7.5 “Profiles”

Section 9 "Examples of Profile in XML" provides a possible description of

concrete message profiles.

2011/06/20

Revised Submission to RoIS Framework RFP
B AIST AR ETRI

robotics/2011-06-06

Resolution of RFP Optional Requirements (2/2)

3. Proposals may provide a Platform Specific Model (PSM) as C++,
CORBA-specific model, XML or RTC for RoIS framework.
C++ PSM is described in Section 8.1
CORBA PSM is described in Section 8.2
XML PSM is described in Section 8.3

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 2011/06/20

Revised Submission to RoIS Framework RFP
L AIST AR ETRI




robotics/2011-06-06

AB Comment to the Revised Submission
(from Andrew Watson)

» No technical comments

» One procedural comment on the copyright:

» ATR and AIST in the copyright list are not submitters so OMG needs to
know that the submitters (ETRI & JRA) either own, or have transferable
rights to, all copyrighted parts of the submission, and have licensed OMG
to publish the whole submission, including any parts licensed from others.

» Solution:
» We remove ATR and AIST from the copyright list.

Revised Submission to RoIS Framework RFP 2011/06/20
@BAIST "R ETRI

Revised Submission to RoIS Framework RFP 2011/06/20




robotics/2011-06-06

Sequence Diagrams

Revised Submission to RoIS Framework RFP

@ZAIST AR ETRI

2011/06/20

robotics/2011-06-06

System Interface (connect / disconnect)

sd Connect and Disconnect/

:ServiceApp

I connect()

<{<HRIEngine>>
:Enginel

U( Retumcode_t= connect()

opt

[if usel needs]
1 get_profile(condition, profile)

|-|( Retumcode_t= get_profile(-, profile = result)

|
ref
Each message pattern
L] L]
| disconnect() I
Returncode_t= disconnect()
= e ——— "ﬂ

I |




System Interface (error notification)

robotics/2011-06-06

sd System Error/

:ServiceApp <<{HRI_Engine>>
:Enginel
I I
1 receive_error{error_ id = assigned_id, error_type) |
| 5
opt / |
- . |
[if uspr$ need detail information] |
get_error_detail(error_id, condition, results = null) |

Returncode_t= get_error detail(—, -, results = outcome)

Command Interface

robotics/2011-06-06

sd Command /

:ServiceApp <<HRIEngine>>
:Enginel
| 1
ref .
BindComponent
1 1
ref
Execute
f
= Release




| sd BindComponent / robotics/2011-06-06

:ServiceApp <<HRI Engine>>
:Enginel

loop

[For all HRICompopnents used)

ik _/

[Usdr specifies a target HRIcomponent]
1 search(condition, component _ref list = null)

P Retumncode_t= search(-, component ref list)
bind(component ref)
= — — — — — — _ Retumcodet=bind() _ _ _ __ __ _ :‘
e b e e mm e e e e e e e e e e e mm e mmmmm——————— 1-4
[8'8!] bind_any(condition, component _ref = null) 1
.J( Retumcode_t= bind_any(~, component _ref)

opt- /

[if u%ers need to initialize]

opt

sers need.get parameter(component ref, parameters = null)

SRS R A

Retumcode_t= get_parameter(-, parameters = outcome)

set_parameter(component ref, parameters, command_id = null) ’1

Retumcode t= set_parameter(—, =, command_id = assigned_id)

e
- completed(command_id = assigned_id, status)

_
T
|

botjcs/2011-06-06
sd Execute / robotics/

:ServiceApp <<{HRI Engine>>
:Enginel

loop

|

|

[A ] l
s usqr needs

1 execute(command_unit_list) n I

L

Returncode_t= execute(command_unit_list = assigned)

loop /

[All dssigned command messages in command_unit_list]
1 completed(command_id = assigned_id, status)

<

loop

[As juder needs]

opt /

[if isers need detail information]
get_command_result(command_id, condition, results = null)

Retumcode_t= get_command_result(-, -, results = outcome)

4+H




robotics/2011-06-06

sd Release /
:ServiceApp <<HRLEngine>>
:Enginel
! !
loop / i
[All aksigned HRIcomponents] |
! release(component _ref) I
- _ _ Retumcode t=release(D) _ _ _
| ]
robotics/2011-06-06
Query Interface
sd Query /
ServiceApp <<{HRILEngine>>
:‘Enginel
|
! query(query_type, condition, results) I
Retumcode_t= query(-, -, results = outcome)
I
1




Event Interface

robotics/2011-06-06

sd Event /

:ServiceApp

<<HRI Engine>>
:Enginel

subscribe(event type, condition, subscribe_id)

Retumcode_t= subscribe(~, -, subscribe_id=assigned_id)

opt

[Wherl target event occurred]
receive_event(event_id = assigned_id, event_type, subscribe_id=assigned._id, expires)|

IT'

opt /

ysers

1
. . |
need detail information] |
get_event_detail(event id, condition, results = null)

=

Retumcode_t= get_event_detail(-, -, results = outcome)

T
1
break |
[Stop event detection ] :

unsubscribe(subscribe id = assigned id)
Returmncode_t= unsubscribe(-) _ | |

robotics/2011-06-06

Command Unit List

&L AIST AR ETRI
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Example of sequential/parallel commands execution in a

procedure
XML notation
® ® @
<command unit list>
¥ ® <command list type=“parallel”>
® $ <command list type=“sequential”>
® <command list type="message”>D</***>
<command list type=“message”>@</-*:>

</command list>

<command list type=“sequential”>

<command list type=“parallel”>
<command list type="message”>@)</**p
<command list type=“message”>@</* P

</command list>

<command list type="message”>B</***>

<command list type=“message”>®</-*:>

</command list>

</command list>

</Tommang_unic Iisco

Revised Submission to RoIS Framework RFP 2011/06/20
@LAIST AR ETRI
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Data Structure of Command Message

class Data Structure /
+command Jist
CommandUnitList Foaramnd ok Rt OommandBase
- delay time :integer [0.1] | 1-* fordered]
CommandMessage CommandUnit

= List [0.1]

= command_id :String

= command_type :String

= component _ref :RolS Identifier

I

Parallel CommandUnit

Sequential CommandUnit

| 1SO 19115::MD_ldentifier I ArgumentList ResultList ParameterList
? lk.
+Parameters | {ordered]
RolS_Identifier
1.% Parameter

- codebook reference :String [0.1] [ordered)
= E L = data_type_ref :RolS ldentifier

version :String [0.1] +Parameters | - name y'gtm +Parameters

= value :Any

Revised Submission to RoIS Framework RFP
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Basic HRI Component

" Revised Submission to RoIS Framework RFP 7 2011/06/20

@LAIST AR ETRI
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System Information

Description:

This is a component for providing system information. The system information
includes the status and the location of the system. This information belongs to
the HRI engine that is treated as a unified physical unit of several HRI
components. Therefore this component is different from other HRI components
and does not include RoIS_Common methods.

Query

robot position Returns location information.

result timestamp DateTime [W3C-DT] M | Measurement time.
result position of unit Set<Data>[RLS] M | Set of location data.

engine status Returns status information of the HRI engine.

result status Component_Status M | Status information of
this engine.

result operable time DateTime [W3C-DT] O | Operatable time of this
engine.

Revised Submission to RoIS Framework RFP 2011/06/20
@LAIST AR ETRI
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RoIS Common

Description:

Common method for all HRI components.

Command

start Start the functionality of the HRI component.

stop Stop the functionality of the HRI component.

suspend Pause the functionality of the HRI component.

resume Resume the functionality of the HRI component.

Query

component_status Obtain status information of the component.

result status Component_Status M | Status information of
this component.

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI
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Person Detection

Description:
This is a component for detecting number of persons. This component notifies a
number of the detected people when the number has changed.

Command (In addition to RoIS_Common)
Query (In addition to RoIS_Common)

Event
person_detected notifies when number of people has changed
result timestamp DateTime [W3C-DT] M | Measurement time.
result number of person Integer M | Number of detected
persons
""""""""""""""""""""" Revised Submission to RoIS Framework RFP ~ 2011/06/20
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Person Localization

Description:
This is a component for detecting position of persons. This component notifies
position of the detected people when the position has been localized.

Command (In addition to RoIS_Common)
Query (In addition to RoIS_Common)

Event

person_localized Notifies position of people when the position has localized.

result timestamp DateTime [W3C-DT] M Measurement time.

result person_ref List<RoIS_Identifier> M List of detected
person IDs.

result position data List<Data>[RLS] M List of detected

person data. Each
data entry at least
contains position of
the detected person.

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI
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Person Identification

Description:
This is a component for identifying person ID. This component notifies ID(s) of
the detected people when the ID(s) has been identified.

Command (In addition to RoIS_Common)
Query (In addition to RoIS_Common)

Event

person_identified notifies when person ID is identified

result timestamp DateTime [W3C-DT] M Measurement time.
result person_ref List<RoIS_Identifier> M List of detected person

IDs. Reference
information related to
the ID shall be
provided with the each
1D.

Revised Submission to RoIS Framework RFP 2011/06/20
@LAIST AR ETRI
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Face Detection

Description:
This is a component for detecting number of human faces. This component
notifies a number of the detected faces when the number has changed.

Command (In addition to RoIS_Common)
Query (In addition to RoIS_Common)

Event
face_detected Notifies number of human face when the number has
changed.
result timestamp DateTime [W3C-DT] M | Measurement time.
result number Integer M | Number of human
faces
""""""""""""""""""""" Revised Submission to RoIS Framework RFP ~~ 2011/06/20
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Face Localization

Description:

This is a component for detecting position of human faces. This component

notifies position of the detected human face(s) when the position has been

localized.

Command (In addition to RoIS_Common)

Query (In addition to RoIS_Common)

Event

face_localized Notifies position of human face when the position has

localized.

result timestamp DateTime [W3C-DT] M [ Measurement time.

result face ref List<RoIS Identifier> M List of detected
human face IDs.

result position data List<Data>[RLS] M | List of detected
human face data.
Each data entry at
least contains position
of the detected face.

"""""""""""""""""""""" Revised Submission to RoIS Framework RFP ~ 2011/06/20
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Sound Detection

Description:
This is a component for detecting number of sound sources. This component
notifies a number of detected sound sources when the number has changed.

Command (In addition to RoIS_Common)
Query (In addition to RoIS_Common)

Event
sound detected Notifies number of sound sources when the number has
changed.
result timestamp DateTime [W3C-DT] M | Measurement time.
result number Integer M | Number of sound
sources.
""""""""""""""""""""" Revised Submission to RoIS Framework RFP ~ 2011/06/20
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Sound Localization

Description:

This is a component for detecting position of sound sources. This component

notifies position of detected sound source(s) when the position has been localized.

Command (In addition to RoIS_Common)

Query (In addition to RoIS_Common)

Event

sound localized Notifies position of sound sources when the position has

localized.

result timestamp DateTime [W3C-DT] M [ Measurement time.

result person_ref List<RoIS_Identifier> M List of detected sound
source IDs.

result position data List<Data>[RLS] M | List of detected sound
source data. Each
data entry at least
contains position of
the detected sound
source. .

""""""""""""""""""""""" Revised Submission to RoIS Framework RFP ~ 2011/06/20
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Speech Recognition

%?isscir;p: (Zrc]);nponent for recognizing human speech. This component notifies text data of the recognized speech when

the speech has been recognized.

Command (In addition to RoIS_Common)

set_parameter I Specifies speech recognition parameters.

argument languages S;:t<string>[150639— M | Specifies languages the speech recognizer will recognize.
1

argument grammar String (o} Specifies grammar for the speech recognizer.

argument rule String (o} Specifies active rule in the grammar.

Query (In addition to RoIS_Common)

get_parameter I Obtains speech recognition parameters. (In addition to the parameters treated in “set_parameter”)

result recognizable languages Siet<5tring>[150639— M | Obtains languages the speech recognizer can recognize.
1

Event

speech recognized | Notifies recognized result when the speech has been recognized.

result timestamp DateTime [W3C-DT] M Measurement time.

result recognized_text List<String> M List of speech recognition results.

speech input started | Notifies the recognizer has detected start of speech input.

result I timestamp | DateTime [W3C-DT] I M I Measurement time.

speech input finished | Notifies the recognizer has detected end of speech input.

result | timestamp | DateTime [W3C-DT] | M | Measurement time.

Revised Submission to RoIS Framework RFP 2011/06/20
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Gesture Recognition

Description:
This is a component for recognizing human gesture. This component notifies ID of
the recognized gesture when the gesture has been recognized.
Command (In addition to RoIS_Common)
Query (In addition to RoIS_Common)
get parameter Obtains gesture parameter
result recognizable_gesture | Set<RolIS_Identifier | M | Obtains gestures that this
s > component can recognize.
The gestures are expressed
as IDs.
Event
gesture recognized Notifies recognized result when the gesture has been
recognized.
result timestamp DateTime [W3C-DT] | M | Measurement time.
result gesture_ref List<RoIS_Identifier | M | List of gesture recognition
> results. The result is provided
as gesture types. The type is
specifyed by gesture IDs.
""""""""""""""""""""" Revised Submission to RoIS Framework RFP ~ 2011/06/20
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Synthesis

robotics/2011-06-06

Description:

This is a component for generating synthesized speech. This component act to generate synthesized
speech by specifying the speech text.

Command (In addition to RoIS_Common)

set parameter

sets parameter for speech synthesis

argument speech_text String C Text to synthesize (in plain text format).
argument SSML text String [W3C-SSML] C Text to synthesize (in W3C-SSML format).
argument volume Integer (o} Volume.

argument language String [1S0639-1] 0 Language of the speech.

argument character String (o} Character of the voice.

Query (In addition to RoIS_Common)

get parameter

Obtains speech synthesis parameters. (In addition to the parameters treated in “set_parameter”)

result synthesizable_languages Set<String>[1S0639-1] M Information about languages that can be
synthesized.

result Synthesizable_charcters Set<String> M Information about languages that can be
synthesized.

Event

¥ Condition: These elements shall be selected according to the speech text format.

@LAIST AR ETRI

2011/06/20

Reaction

robotics/2011-06-06

Description:

This is a component for executing specified reaction. This component acts to
execute specified reaction by specifying the reaction ID.

Command (In addition to RoIS_Common)

set parameter

Specifies reaction paramters.

argument

reaction type

RoIS_Identifier

Reaction type. The type is
specified by reaction ID.

Query (In addition to RoIS_Common)

get parameter

Obtains reaction paramters. (In addition to the parameters
treated in “set_parameter”)

result available_reaction | Set<RolS_Identifier | M Obtains reaction types the
s > robot can execute. The
reaction type is expressed as
ID reference information.
result reaction_ref RoIS_Identifier M Obtains the current specified
reaction type.
Event

@LAIST AR ETRI
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Navigation

Description:

This is a component for commanding navigation toward specified destinations.
This component act to move to the destination by specifying the position data of
the destination.

Command (In addition to RoIS_Common)

set parameter Specifies parameters for navigation.

argument target_position | List<Data>[RLS | M List of target position data.
1

argument time_limit Integer (0] Time limit for determining

whether it is impossible to
continue the navigation. [ms]

argument routing_policy String (0] Policy for determining the
navigation route.

Query (In addition to RoIS_Common)

get parameter Obtains parameters for navigation. (Same as the
parameters treated in “set_parameter”)

Revised Submission to RoIS Framework RFP 2011/06/20
@B AIST AR ETRI
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Description:
This is a component for following specified object. This component act to follow
an object by specifying the ID of the object.

Command (In addition to RoIS_Common)

set parameter Specifies parameters for follow.
argument target_object_re | RoIS_Identifier M | Taget object. The object is
f specifyed by object IDs.

argument distance Integer O [ Minimum distance between the
target and the robot. [mm]

argument time_limit String O [ Time limit for determining
whether it is impossible to
continue following. [ms]

Query (In addition to RoIS_Common)

get parameter Obtains parameters for follow. (Same as the parameters
treated in “set_parameter”)

Event

Revised Submission to RoIS Framework RFP 2011/06/20
@LAIST AR ETRI
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Description:

This is a component for moving based on a specified motion. The motion is
simply specified by a line or a curve.

Command (In addition to RoIS_Common)

set parameter

Specifies parameters for move.

argument line List<Integer> C | Distance and orientation for
specifying the line. [mm. degree]
argument curve List<Integer> C | Radius and direction for specify the

curve. [mm, degree]

argument time

Integer O | Operating time for the motion. [ms]

Query (In addition to RoIS_Common)

get parameter

Obtains parameters for move. (Same as the parameters

treated in “set_parameter”)

Event

 Condition: These elements shall be selected according to the motion.

@LAIST AR ETRI

Revised Submission to RoIS Framework RFP
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Arguments for “Move”

line: distance & orientation N
curve: radius & direction :I’ conditional

7
. U4
orientatiory
4

s d

radius

robotics/2011-06-06
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Profile

Revised Submission to RoIS Framework RFP 2011/06/20
@LAIST AR ETRI
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Example of RolS Profiles

XML notation

(R el HRI Engine Profile
Robott. [~ [<engine profile> g
[ l | <identifier>atr::hrienginel</identifier>
(HRI Comp.] [HRI Comp.] <name>Robotl</name>
person_detection speech <component omponent>
<component>at component>
</engine
<component profile> |

<identifier>atr::person detectionl</identifier> HRI Component Profile
<name>person_detection</name>

<sub component>atr::rois common</component>

<message profile type=‘event” name="person detected”> |

<result name="timestamp”>
<data_type ref code="DateTime’> Message Profile

</result> -

Zresult name="number”s | Parameter Profile
<data_type ref code =“integer’>

</result>

</message profile>

</component profile>

Revised Submission to RoIS Framework RFP 2011/06/20
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Class Diagram of RolS Profiles
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class Profile /

IS0 18111::
10_IdentifiedObject

Event_Message_Profile

Query_Message_Profile

Command_Message_Profile

+ timeout: DateTime [0.1]

|

sub_component
sub_profile 0.%
0.%
wonent | HRI_C omp t_Profile message | Profil
HRI_Engine_Profile essage_Profile <}
1.% 1.*% | + name: String |
parameter 0.%
0.#* [ordered} results | {ordered}
Parameter_Profile
parameter [, name: String argument
% + data_type ref: RolS ldentifier | o x
0. fordered} + default_value: Any [0..1] 0% fordered}
+ description: String [0.1]

Revised Submission to RoIS Framework RFP
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Event Management Model for
DDC4RTC

OMG Meeting June 20-24, 2011 Salt Lake City

Seungwoog Jung

Infrastructure WG, Robotics DTF
ETRI, KOREA

Electronics and Telecommunications Research Institute(ETRI)

OMG Event Service Spec

m Standard CORBA method invocations result in synchronous
execution of an operation provided by an object

request
O—»

operatio
CLIENT P 0 SERVER
«—0

rasponge

m For many applications, a more decoupled communication model
between objects is required (i.e., asynchronous communication with
multiple suppliers and consumers)

m OMG defines a set of event service interfaces that enable
decoupled, asynchronous communication between objects

Electronics and Telecommunications Research Institute(ETRI) 2
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Event Communication Model

m Push Model

» suppliers “push” event data to consumers; that is, suppliers
communicate event data by invoking push operations on the
PushConsumer interface

N

\PushSupplier
consumer | supplier
\
PushConsumer
Electronics and Telecommunications Research Institute(ETRI) 3

-
Event Communication Model

m Pull Model

» suppliers “pull” event data from consumers; that is, suppliers request
event data by invoking pull operations on the PullComsuer interface

\ PullcConsumer ’/

i 1 |
consumer .} | f supplier

-
/ PullsSupplier \

Electronics and Telecommunications Research Institute(ETRI) 4




Event Channel

m The event channel is a service that decouples the communication between
suppliers and consumers

The event channel is itself both a consumer and a supplier of the event data

An event channel can provide asynchronous communication of event data
between suppliers and consumers

m Push-Style Communication with an Event Channel

» The supplier pushes event data to the event channel; the event channel,
in turn, pushes event data to the consumer.

—

\ PushSupplie / PushSuppl 1er

consumer ] supplier

PushCo sume
PushConsumez\ event channel RCon

Electronics and Telecommunications Research Institute(ETRI) 5

Event Channel

m Pull-Style Communication with an Event Channel

» The consumer pulls event data from the event channel; the event
channel, in turn, pulls event data from the supplier

Pullsupplier /

supplier

PullsSupplier

consumer | _
L]

| \
PullcConsume x\ event channel

PullConsume

Electronics and Telecommunications Research Institute(ETRI) 6




Event Channel

m Mixed Style Communication with an Event Channel

» An event channel can communicate with a supplier using one style of
communication, and communicate with a consumer using a different
style of communication

pul 1Consumer/
i

l I

!
pullsupplier\ event channel

PushSupplier /

supplier

consumer

PushConsumer

Electronics and Telecommunications Research Institute(ETRI) 7

Event Channel

m Multiple Consumers and Multiple Suppliers

\Pushsupplier /
consumer | .
| supplier
A ?ushConsu"'ner
PushConsumer
/ \ event channel /
Pushsupplier\\ / PushSuppliir/
\

4 7 -

consumer ‘“ 1 P / | \ supplier
- . , I

/ 'PUShConsumei\___ - PushConsumex}\

Electronics and Telecommunications Research Institute(ETRI) 8
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OMG Notification Service Spec

m CORBA-based Notification Service extends the existing OMG Event
Service, adding to it the following new capabilities:
» The ability to transmit events in the form of a well-defined data structure, in
addition to Anys and Typed-events as supported by the existing Event Service.
» The ability for clients to specify exactly which events they are interested in
receiving, by attaching filters to each proxy in a channel.

» The ability for the event types offered by suppliers to an event channel to be
discovered by consumers of that channel so that consumers may subscribe to
new event types as they become available.

» The ability to configure various quality of service properties on a per-channel,
perproxy, or per-event basis

» An optional event type repository which, if present, facilitates the formation of
filter constraints by end-users, by making information about the structure of
events which will flow through the channel readily available.

Electronics and Telecommunications Research Institute(ETRI) 9

Event Service vs. Notification Service

ECA:EveatChannel
ECA:Comumeradmn ECA:SupplierAdmia Event
ECA:Proxy? s " .
:c mcusuu“ CA=Proxy? [c:,: ,s . . - Service
EC: mmltts" EC::PllSi
Cor <—> H—
O PuCramunaT PP S appter” \“ e EC:-PuibS: .
Co{=—"H @
NCA::ProxyPallSuppher anv?‘(us—a"
:c PulCousumer* '_ _rT jer*
Notification Service NCA dProxyPuihC
oo Event Channel NC: mmm.
e )
\CA. StrocteredProxy! INCA:: .
i hlsw INCA. S!nm:?nxvhtwt- -
_— I——
NCA INCA:-SequenceProxyPushC
Ne: S«-m)uhcm < NG SuqmacrvaSeppa
-

sc- N sm‘ A e dovtcs Pl appler*

— — )

NCA:ComsumerAdmin” NCA::SupplerAdmin®
NCATEvestChansel
-

Direction of Event Flow
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Notification Channel

Notification Service event channel

The default behavior of the Notification Channel is to deliver every event it
receives to every subscribed consumer (This is also the behavior of the
Event Channel)

m Notification Channel has the facility to filter events and thereby provide
selective delivery.

» To use this facility, consumers specify which events they are interested in receiving by
registering a filter expression with the Notification Channel

» The Channel then applies the filter expression to each event to determine whether it should
be delivered to that consumer or not

m The Notification Service specifies four different kinds of Notification
Channel: the Untyped-Event Channel, the Structured-Event Channel, the
Sequenced-Event Channel, and the Typed-Event Channel

Electronics and Telecommunications Research Institute(ETRI) 11

Notification Channel

m The Untyped-Event Notification Channel uses the CORBA::Any datatype to
represent events

m The Structured-Event Channels use predefined structured datatypes to
represent events

doman_name

type_name I~ Fixed Header

event_name

Event Header — obf pame, | obf vase,
ohf name; | ohf value:
— Variable Header
obf name, | ohf value,
fd_name; fd_value,
fd_name, fd_value,
I— Filterable Body Fields
Event Body —

fd_name, | fd_value,

| Remaining Body
remainder_of_body

<The structure of a Structured Event>

Electronics and Telecommunications Research Institute(ETRI) 12




Notification Channel

m The Sequenced-Event Channel’s event datatype is a sequence of the
Structured-Event Channel’'s event datatype

m A significant advantage of both Structured-and Sequenced-Event Channels
is that their event filtering activities are much more efficient than the other
kinds of channels because the Event Structure is known to the Channel a
priori meaning that event demarshalling and inspection algorithms that must
be implemented in the Channel can be significantly optimized at design time

m In the Typed-Event Notification Channel, clients communicate with Typed
Channels through application-defined interfaces.

> The Notification specification refers to these interfaces as <I> interfaces.
Operations of an <I> interface which are to be used to transfer events
must specify void return type and not use any out or inout parameters

Electronics and Telecommunications Research Institute(ETRI) 13

]
Event Management Model of DDC4RTC

m We don’t have to define additional event system for DDC4RTC
m  We can use OMG notification service specification

NC::StructuredPushConsumer

1

ApplicationSupervisior

Electronics and Telecommunications Research Institute(ETRI) 14
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Repository & Directory Managers
for DDC4RTC

OMG Meeting June 20-24, 2011 Salt Lake City

Seungwoog Jung

Infrastructure WG, Robotics DTF
ETRI, KOREA

Electronics and Telecommunications Research Institute(ETRI)

Directory Manager for DDC4RTC

DEPL::InstanceDeploymentDescription

-instace_name

AP

DDC4RTC::RTCInstanceDeploymentDescription

- reference : string

DDC4RTC::DirectoryManager

-resigster(desc : RTCInstanceDeploymentDescription) : void throws
ALREADY_REGISTERED, INVALID_ARGUMENT , UNKNOWN_ERROR
-unregister(ref : String) : void throws NOT_REGISTERED, INVALID_ARGUMENT,
UNKNOWN_ERROR

-search(query : RTC_OCL) : sequence< RTCInstanceDeploymentDescription >
throws INVALID_ARGUMENT, UNKNOWN_ERROR

Electronics and Telecommunications Research Institute(ETRI) 2
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Repository Manager for DDC4RTC

DDCA4RTC::RTCComponentPackageDescription

DDC4RTC::RepositoryManager

-resigster(desc : RTCComponentPackageDescription) : void throws
ALREADY_REGISTERED, INVALID_ARGUMENT , UNKNOWN_ERROR
-unregister(uuid : String) : void throws NOT_REGISTERED, INVALID_ARGUMENT,
UNKNOWN_ERROR

-search(query : RTC_OCL) : sequence< RTCComponentPackageDescription> throws
INVALID_ARGUMENT, UNKNOWN_ERROR

Electronics and Telecommunications Research Institute(ETRI) 3
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» Hurdles preventing from vitalizing the robot market (compared to PC market) »
— Incompatibility of application SW
- App. %Am Robot I is not immediately operated in Robot II, III, and IV. Some additional tasks are

- Incompatlblllty of HW modules
+  HW module H2 in Robot II is not operated in Robot I, III, or IV because their driver SW is not suitable to

— Difficult recycling of existing algorithms
» There have been lots of useful algorithms in the navigation, manipulation, and object

nition fields. But it is difficult to reuse the algorithms because they ﬁ 443

developed with some constraints, such as special interfaces. i

App. S/W A B ol D

,,,,,,

Existing Algor.

K = Current Impimnt.

G @ hem

security Market Manufact. Environ. Office

--------- » Direct applicability

llf‘

Health Medlcal

Robot

H/W Module -

)

The Objectlve of OPRoS

— Make the development of Robot and Robot SW easy, convenient, and fast
— Remove the hurdles
— Do easy adoption of new IT technology to Robots.




Service provider/binder
SOA
Repository

« Component Scheduler
- Component Manager

« Task Script Execution -

Evaluation/Testing
technology

- WEB/Local Test
- Support stability of

components and Contents
Automation of generation and
test of test cases

S

—

& 1_ Introduction : pperation Environ_mgr_;t
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) Global
Publish Service
i Registry
Local
Environment 2
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Find
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Register
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server for
component/Contents

G ) . verification
Vi / ; =0 e
* | | Test

Repositery

I want to make a robot
which goes to Room
203 and bring it with

some books

Test/Evaluation System O

" Test
Case

ot

Script

Generator of
TestCases

Test Suite

I verification

Integrated development
Environment
- Component/task Editor
= Simulator
= Component Composer|

- debugger
= Testing Tool

v
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Making OPRoS based Home Surveillance Robot

- M=1, O[0|=H|7, HIEST S N

Porting of OPRoS Contents to Heterogenious HW Platform

« NUSER EROE NO

Industrial Robot value—added by OPRoS Component

e R ]
RO R

m 2 Componenf'ﬁ

e

» The basic SW module for operating robots
- Support Data Port, Service Port, and Event Port, and their multiple
connections are possible

— Data Port : transmit data between components: periodic / non-periodic
transmission

— Service Port: execute service functions
— Event Port : send and receive events that occur in each component
* HW linked component
— Sensor Component, Actuator Component, Vision Component, etc.
* SW component
— Components using HW linked component, Navigation / DB Component, etc.
* Depend on the kinds of building robots
— Navigation Component can be connected to every HW linked component
directly, or to a Sensor Component and a Actuator Component composed of
multiple components
* For the same kinds HW, use the same Component and switch HW linked
DLLs

— Provide standardized API for each sensors and actuators




~ Examples of composite components | components |

Navigation

Laser [~ —

Sensor P lo;allzatlon Wheel Control
Infrared PN
Sensor Infrared

Sensor Motor1 Motor2

o : composite components

or component

11

Component for motor A

motorA.dll
. Motor component -
’ MotorB.dll -
I : device driver program( dll or so) Component for motor B

ServoActuatorComponent.xml Change UCMC servo controller into

EPOS servo controller
—

ServoActuatorComponent.xml

Solubot_UCMC.dII

Due to Abstract Device API, MaxonMotor_EPOS.dII
Change the word “Solubot_.dIl” into
“Maxon..dll” in the xml file A N




- 3. Framework
. e
» Characteristics
— Component based structure
= Simple structure for using different kinds of components
» To change the linked component, simply loading the HW driver routine (.dll or .so)
— Work in Windows XP , Linux, and Embedded OS, RTOS(QNX)
— Various functionalities are available, that selective functions can be added into
the required functions
» Use an interpreter, that is composed of script Language, for program portability
» Use compiled component for program speed

» Build easily various robot SW(Reactive model, Behavior model, Hybrid Model, User
Creative model, etc.)

— Guarantee the portability of applied program (used in Windows and Linux
both)

» Provide application programs that are composed of task scripts and VPL language
* (an applied program means a program that makes robots moving as the user wanted)
» Specification
— 32bit CPU (plan for 16 bit CPU to be supported later)
— Minimum memory usage: 16 MB (plan to be reduced)
— Used programming language
- Task Script, VPL
= C++/C, Control Block

(@)
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3. Framework

T

* Functionality

— Execution Engine (required)
«  Minimum period : 1 ms for Linux, 50 ms with jitter about 1.3ms for Windows
= No missing period,
« Scheduling according to precedence relationship

— Component / Application Program Manager (required)
— Communication Manager (required)

— Middleware/Component Adapter (required)

— Event Manager (selective)

— Fault Manager (selective)

— Multimedia Execution Engine (selective)

— Script Interpreter/Plug-in Manger (selective)

— Security Manager (selective)

— Time Manager (selective)

* Supported OS : Windows/Linux/RTOS(QNX)

* So far applied robots
— LEGO NXT, Mini robot Robonova, Dasa robot TETRA, Yujin robot iRobiQ,
— Robotware E3, ED robot ED 7270,
— Industrial robot

— rehabilitation robot/humanoid (plan to be implemented)




Vision . Recognition Actuator

General
Component Component Component
\

Manage: g

Nav proxy Sensor Control
Component Component Component

g oo

uauodwor
Axoug

Middleware
- UPnP & CORBA
Programming Language
C++/C
0S
- Windows, Linux,
Embedded 0S

‘Characteristic :
— Provide various integrated Eclipse based editors
— Component Editor for creating, editing, testing, and debugging components
» Provide templates to make HW and SW components easily
» In case of homogenous devices, using API's to make HW devices add easily
— Component Editor composes robot SW easy using various components
» Independence from OS, and SW stability and verification functionalities are provided
» Easy constructing various kinds robot models (reactive model, behavior model, mixed model,
user created model, etc.)
— Task GUI/Text based Editor makes creating various applied programs (content) easy
» Independent from OS, and debugging function linked with the simulator is provided (plan to
provide debugging function)
»  Support various robot controls and applications linked with component variables (under
development)
—  Control Block Editor helps developing control programs like motors easy, and
simulate the programs
»  Provide various commends using control algorithms, and models of motors
»  Support user defined function calls (planning)
— Graphic programming Editors for developing various application programs (under
development)
»  Graphic language program
»  Provide user defined function calls




- 3!3.‘ 4'1 4. Integrat
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* Characteristics
— Provide editors tailored to applications

Type of SW m Application Examples Debugging

Applied program «Contents «Task Editor =Errand Services, Public Guide Service Verification and

~Tasks *VPL editor =Assembling, Dancing etc. Evaluation Tool
Combined SW *Robot Model SW *Component Block Editor =Guide/Public/Educational Service Simulator
Modules Robot

«Industrial Robot

SW Modules *HW Linked Component Editor *HW Control, Environment Awareness

Component =Location Control, Driving

*Only SW linked =Voice, Vision etc.

Component

-Control Block Editor Server/DC Motor, etc. Special Simulator

— Verification/Evaluation Tool
» Tools for verifying and evaluating SW components, and application programs
» Generate test cases, and tests them automatically

— Simulator simulate components and the application programs

»  Provide environment modeler modeling various environments easy, and robot modeler
modeling various robots easy (under development, partial functionalities are
implemented)

» The framework and the application program, run the real robots & run simulator

— Not only just open the source code of the editors, but also commercializing is
granted

— Integrate and link editors and unify the UI (under development)

" 4. Integra

4 Component Editor
— Improve user accessibility, usability, convenience

— Provide functionalities of GUI based component editing and link to
VS 2008 compiler/GNU Compiler

— Link with robot modeler and environment modeler for simulation

e o

Virtual Robot Editor
- "I g OPRoS Component Editor

Unit Component

Tl e Bixs
—3 -y —— :.- i
Environment 5,
Editor Sl
Visual Studio
2008 Compiler
<Expand GUI based Component Editor> <Improved Component EditoptJi>

)
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4 Component Composer
— Link Component Execution Engine and Repository Server
— Multiple node management
— Component remote distribution / monitoring / controlling functions

e View L Devgew Seguh Beiert Bun  Joefus Bndee o
SrLd e R GV . EEESC . ey 1|
s i . ) & = - [T
Robot Node Management 7 "- ..;..':.
opz=,
- Ehsemmpibint orz,
. - - . e L S P e v
Component Distribution & : Tt -—-—-- o=,
Monitoring functions ey
. i
-
Link with Repository Server —-[ o -
-
e s ' ' TR B TS
: 19
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- Task Script Editor
— Based on Finite State Machine
— Generation of Script Prgram

Task Diagram Task Script

Trramprome |

Hearcval
(omuramey-
apported S\

hasie Tk

[l

I-n.nnuunnu—.‘—nnuu—
Task Model & g [N H
Script Grammar F— K4 i .
- = Task/Symbol/Action -t i
I - Browser Interface ,-'K_ Task Repository
N S |
e ool 1ol ; 1
) oo PTask Debuge?;ng ' !
| R preeaimietece ] e,
=5 i+ Task Monitoring ~ *-i_
= § L, Protocol/Interface -
o
2"
¥ " e T - ."
® dae O bwmew O .=
el a2l O omnt emmanrn ) Chat dawre b i y

Task modeling tool -_
Robot /-\
20
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4 Control block Edito

— Based on CemTool
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4. Integrate

4 Simulator
— Generation of Script Prgram

Sensor/Actuator
Module Driver

W General Component Component

Model Loader

WML(World) B Robot SW Platform

N
N

b6
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omponents for Simulation

Generation of
global path
Global Obfn'f'bb'e
MAP KITECH_
TopologicalPathPlanning

KITECH- Comp KITECH i
TopologicalGlobalMap VFHObstacleAv_oIdance ! ‘, j

Comp comp al umt“ﬁi_hl‘n i

9 & @
KITECH_
Navigation

k[/ DLL for Simulator
KITECH_ __/O )\ \z«\

MonteCarloLocalization
Comp

WhezlController
Comp
ESﬁmat'on LaserScanner

Comp

AT

- & Components for HW in the Loop Simulatnon(HILS)

Generation of
global path
Global Obstable
MAP KITECH-
TopologicalPathPlanning
KITECH_ Comp KITECH
TopologicalGlobalMap VFHObstacleAvoidance
Comp ( Comp
KITECH_
Navigation
kr HILS DLL for Wheel

HW & Simulator

KITECH_ A\ \z’\
MonteCarloLocalization _——/O

Comp

WhneelController
Comp
: lon LaserScanner
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Real ROBOT

Simulation ROBOT

Two Robot have the same code except the driver codes.




‘« Characteristics
Including components, robot SW tools for
reliablity and function evaluation

= Linking robot HW with simulator, verification
and evaluation can be done without HW
— Saving time from automatic robot SW
module test
» Reservation of testing time is capable of
testing in difficult time, such as the middle
of the night
— Generating various test cases automatically
for robot SW unit module
» Unit module stability and performance
evaluation results are in XML
— Web based unit test, component test, GUI
test, and robot system test are available
- Eclipse based unit test, component test, Example of testing Inferard sensor
GUI test and Content’s test are possible component with simulator

» Linked to Component/Component
Block/Task editors (plan to develop)

27

Request Tests o

Results of Te

Developer & Tester N

Components e
& Management Server for
Contents Components and Contents A )
@)
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- Characteristics
— Support linking various robots and sensors in physical space

— Gather situation information from various environmental inputs, and supports
controlling embedded devices in the environment

— manage component/service for robots and support computing resource
— Support linking with various robot application system RS
— Provide exclusive communication middleware between robot ané environment
» Specification
— Supported Operating Systems
»  Windows/Linux

— Used programming languages
« JAVA/C++
» Application field
— Collaboration work more than 2 robots

— Developing robot service business, and developing home service business
linked with robots

— Application development with robot and Smart Space
A

29

— OPRoS Server: Application Framework \
el 30 . - || E*
- - Collaboration Controller 3“0" M°°' Integratio F "‘
T Kldll40C ]
' & ota ser ocatlon '™ !
9 '_!_ - Co I:]olic\t/_basccdt | e 11
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——— |
Parse [l (ing
T o omm ) . o
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e d = State Chart based robot application execution engine ——L:-:-‘ 4
\‘ !"_.'J= ..]
Execute State Chart ’ i Service provide
\_ application ) OPRoS Server: Service Framework \_ Location Modeling )
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* License for source code

— Dual License mode
* LGPL (GNU Lesser General Public License) for free usage

= individual license for commercialization

* Download Site
— http://www.opros.or.kr/

[+ T e
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= Component based, and HW vendors Independent structure
development

* Flexible Framework

— Provide the scheduling function to process real-time components on
the general OS such as Linux and Windows under some constraints

— Provide various functions for fault management (fault-safe and fault-
stop)

* Provide various tools for general users, and developers
— For general users, task editor and simulator are enough to run robots
— For developers,
» Develop for motor control algorithm using control block editor
» Then convert component and development

» Develop reactive model and behavior model for user wanted robot
: use pre-developed sensors/control component, navigation, vision

» Developers utilize simulator and test verification tools for robot run
» Complete robot development
» General users, who are not developers, uses task editor to run the program

32)
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Platform Configuration of OPRoS Components

B ESTRO(Etri Smart Transport RObot)

M Sensors
= Camera, LRF, LRF, GPS, Odometer

Localization and
Navigation

Abstraction of
Robot

Modeling and
Recognition of
Road Environment

()




Vision Processing Unit Mobile Platform

Pan/Tilt Camera Control Component Navigation Component
Face Recognition Component Ultrasonic sensor component
Camera Component Wheel Control Component

35
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Conformance Testing Method for
Robot Software Components

Kangwon National University Robot S/W Research Center
Hong Seong Park, and Mi-Sook Kim 2010.06.21

Contents
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» Test documents

» OPRoS Component Testing System
» Conclusion




Robot Software Component

Face Detecting




Testing Component

» If the components are
Written in abnormal ways or
Differ from defined component specifications,

It is difficult to achieve a normal robot application

» Verification is required to check
If the robot software component follows the standard

» Defining conformance testing items for Robot SW
Components
Structural conformance items
Dynamic conformance items

» Standards for defining evaluation systems and
procedural documents of the test

Constituents of the evaluation system for testing Robot
SW Components

Defining procedures for testing items
Format for testing results




Testing items

Test Test details
Classification

Structural »Verification whether the component profile follows the
Conformance standard or not

»Verification of consistency between component profile
and source code

»Verification of essential item implementation within the
source code

Dynamic »Verification of basic operation of the component
Conformance |, verification of state transition of the component
»Verification of the interface of the component

Structural Conformance Test Procedure

T est proced ures Noe

1> | Test tarzst materials, r©obot componeant standard docoment and stroctoral
conformance test tool are installed 2t specified ceovironmment

23 | Chioclos if mocos sar infommation is proepared Sor - ndord conformanca tost.
21> Checlcif there is 2 congronent library Hle.
== Checlkcif there is 2 component proSle.

=3 Checlcif thers is a socoros coda.

3> Chacl ths sessasntial 1 tams of componant selatasd psoSils.

3.1) Chaclc 1 all sssantial 2t of t profile ars stataed . (Rafor to tha

componasnt standard)

N For the case that servics port profile exists. checlk if all essential items of
profile ars dascribad. (K afer to the componsnt stard aed )

3.3 For the case that data post profle =xists. checlk if all essential items of
profila are dascribad. (R afor to the componont stomdoed )

4> | CThack on thea limiting cardinali o~ for 2ach item of componant ralatad profila.

4. 1) Cheaeclks if =2ach iterm dascribad at component profile followsws the ik tins
cardinality standacd . (Fefer to the component standasd)

4.2) In cmse of service port profile oxistence, checle if each iterm described =t
profile is following the limiting cardinality sandasd. (Refer t© the
componant standard )

.32 In cas= of data port profils axistencs., check if 2ach item describad at
profile iz followinz the limitins carsdinslity standacd . (Refer to the
componasnt standard)

5) | Check the consistency batw een conpronent items for the descrbed port standand |

S 1> Checlc relataed Slas to sas thew satisSr the comsistency test conditions

bate son componant itams. (Rafar to tha £ standacd )




Dynamic Conformance Test Procedure

T e=t procad uaras Nota
I [ Sr=oar= fox the oo e e ==t
1.1) FPrepar= the port standard proSle. d&s H t=st tool =nd
= '3 ting muddl ara.

1.2) Create a test compone=nt to test the tars =t comrgoonient

2y | Checlc if ths tasset s iz 2 wmns the IS i

rmddlew are.

32) | Thaclc tha tibility wwith 3 [ ic Sl ——

3 1> Chaclc if onknitializaq) callbacls fonction iz callsd =r the tirme of tho
indrializarion of the tarz et conpronent.
3.2y Chaclc if onStart callbacls fonction is callad ar the tirms of ths start of

the tars =t comgronent

3.3 Chaclc if onE ta() callbacls fonction iz called accordine to the poriod
specified on cmt profile in case= that the torzet component iz =

3.4 Checlc xfmﬁ::u:dctmnzed() callbacikc fondhion is ca.lled whern the perxod
iz chansed in cass thar ths tarast O iz = O

3.5> Check 1 f onExecu t=(D) callback function is called c-a.‘lv onoe in case the
fErget component is 3 non-periodic componasnt.

3.6 CTheclk i fonS topx(O callback fonction is called when the targ et component
is s topped durines the process.

3.7 Check i f onS tar o callb ack function is called when the tarz et componsnt
iz restartoed aftar ifs boan =

=) Chaclc if onErroc() callbacic Fonction iz called when emor oocmreed

during the tarzst COMpPONENt DrocaSss.

=9 CThaclc if onRaecower() callbacls fonction is called whan it is recowered
from the crror afier the cmror has occwre=d .

2.1 Checlk :f onReset(). onlmtizliz==(). onf tart() callback fonctions ar= called
continuvously at the timme of res=t of tars=t commronent.

3.1 Checlk if onDestron) c=llback fonction is called =t the tizme of tzazet

cormponsnt tSrrrEnation.

= 5 Test on the basic state ransitbion oOf the Comrpomnant.

41> Exeaecute the target componsnt using the conponent exscuting engine.

4.2 Bv =mpplvine= the state testine valuoe. checlkif the state of tar= =t compon=nt

i= tramsit accoeding to ths componsnt stardasd . (R efer to the componsnt
Stoeacd oe )

&) | Vent on tha port stand as -

Test Documents

Test documents Details

Test request »Application form to request the component
documents conformance test

»Information on person who requests and
component are given.

»Refer to the Appendix II for this test request

document
Test procedure »Test items and procedures for component
document conformance test

»Refer to the part 6 for the test procedures

Test result document | »Results of the component standard conformance
test

»Refer to the Appendix III for the test result
document form




Robot SW Component Test System

» Testing Target Language
» C, C++ (planned for Java)

» Testing Methods
Method Testing (Unit Testing) : Method of Class Test
» State Testing : SW State Transition Test
» Interface Testing (Port Testing) : Software Interface Test

Ports
| Senice Component

|
! POr=, fest = Class._1 i‘iﬁ% FSM
| [Z1yN T

Dat

Port

1
1
|
1
: Class_2
|
|

w

___________

Testing Specification
(min. and max. of parameters,

FSM information, ---) TeSt Case
Generation
Test Result Test Driver
Changing /| Analysis Generation
Souce Cod

| Modify ! Test Deploy to
i Development ! Execution target
1 Source code | environment




Eclipse based Testing Tool — Unit Test

» Test Component: Ultrasonic Sensor Component
» Target Method:
getValue(int index, std::valarry<double>* value)
» Testcase Generation Method:

BOUNDARY_ANALISYS / EQUIV_PARTITIONING

e i —— || e —— .
92K ow
R 2N

RE——— PN

HAm A% MY e e (E. W 7))

» Test Component: Actuator Component

» Required Resource:
Profile: ActuatorComp.xml
Binary file: ActuatorComp.dll
API: TestStubActuatordll

T T T e~
7 1L — —— rt
—— — '
N ~ — I
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ZiiZ.  OPReSComponent
ST I ol
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Eclipse based Testing Tool — Interface Test

» Test Component: Ultrasonic Sensor Component
» Target Method:

getValue(int index, std::valarry<double>* value)
» Testcase Generation Method:
BOUNDARY_ANALISYS / EQUIV

_PARTITIONING
= l:‘;ﬁl;
ua BN
SV HAR o4
TRLanEYy - - i"{ma i w|)
»1s

» Executing the test and checking its result over the
Internet anytime
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—
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Web-based Robot Component Test Tool

P Unit Test and
Interface Test

Results

—— . ot — - .

Pass/Fail ratio and execution time
analysis

! Pass/Fal Graph

Test Rewudts of & Tent

N ‘ Test case passfail result
+ e and elapsed time

PState Test Result

» HW related Component can have its extreme
values from the virtual environment for testing

purposes

<Test Cases>

Test Application

Pues an
ey
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T
J
1
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Robot WW Simulator




Component Conformance Testing System

Test Build Agent ~
.

B
I|I
utomatio T
i star 5 il nlral
fi
t iy . -~
i Y g
T b
L Test Bulld Aesull & 5
Repsitary *
e sy e &
L]

‘Web-based Interface Testing Autamation Engine Server

Fig. 1 The SITAT Architecture

Conclusion

» Verification is required to check
If the robot software component follow the standard
» Testing categories can be structural conformance
and dynamic conformance
» Testing procedures for each conformance tests

» Documents for testing request, procedure, and
result are suggested
» OPRoS Component Testing System:
Unit testing
State testing
Interface testing — simulator based component testing




Thank you

Test items Details
Check inclusion of »Check on essential descriptive items of component
essential items profile

»Refer to component standard for essential
descriptive items

Check limiting »Check limiting cardinality for each item of
cardinality for each component profile
item »Refer to component standard for limiting

cardinality for each item

Check consistency »Check consistency between profiles or profile and
between components | source code

Checking essential »Check essential implementation Class and Method
items for source code
implementation




Dynamic Conformance Testing items

Test items Details

Compatibility test »Operation checked by calling the callback function
between component | on the execution engine

ex_ecution »Refer to component standard for component basic
middleware callback function
State transition »Check basic state transition of component

»Refer to component standard for component state
transition diagram

»Refer to component standard for state transition test
value

Port standard »Check port standard described in component profile
»Refer to Appendix I for port standard test value

Exception process »Check process related to abnormal standard or
situation




robotics/2011-06-11

TOSHIBA

Leading innovation >>>

Robotics Technology Applied to
Great East Japan Earthquake

Miwako Doi
TOSHIBA Corp.

OMG Robotics DTF
June 21, 2011.

Copyright 2011 Toshiba Corporation.

The 5th emergency recommendation regarding the

—response-tothe-Great East JapanEarthquake

Science Council of Japan, Great East Japan Earthquake Task
Force

1.Regarding the handling of the accident of the Fukushima Daiichi
Nuclear Power Plant

(1) Operation period: from immediately after accident until the
completion of a cold shutdown of the damaged reactors

Actions: A joint team shall be organized immediately comprised of the electric
power company , fire department, Japan Self-Defense Forces, the ministries
and agencies concerned, comprehensive disaster prevention teams of robot
specialists, nuclear power and radiation specialists, and a collaborative
network (see Note 1) for support comprised of domestic and overseas
universities, research institutions, and com_ anies involved in robots see
Note 2) under the direction of the central government and with the
cooperation of robot-related academic societies and the Science Council of
Japan.

Note 1: A hyper-academic organization, “Robotics Task Force to Deal with
Disaster”’has already been organized and has started work. Reference:
http://www.rsj.or.jp/shinsai/RoboticsTF 1.pdf

Quotation from http://www.scj.go.jp/en/

TOSHIBA 2
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The 5th emergency recommendation regarding the

—responsetothe-Great East JapanEarthquake

(2) Operation period: from the completion of a cold shutdown of the
damaged reactors —the completion of the decommissioning

Actions: Makin_ the above s_stem into a s_ ecialized a_enc_ suited for the handlin_
for longer periods, promoting systematically the development of a new robot
capable of medium to long-term handling in addition to the immediate work
onsite, planned development of a new operation system etc.

(3) Operation period: until the completion of the decontamination of
the eri heral areas

Actions: In addition to the plans as described above (2), the central government
shall integrate and utilize various methods suggested from within and outside
Japan and monitor continuously with patrolling autonomous mobile robots, and
aim to realize a complete automation of certain aspects of the decontamination
work, by autonomous working robots working in coordination with the
monitoring.

TOSHIBA 3

Leading Innovation >

The 5th emergency recommendation regarding the

—response-tothe-Great East JapanEarthquake

2. Operation of the nuclear power plant and other high risk facilities
and the fundamental reexamination and improvement of the safety
system

Measures: For the strengthening of the safety functions along with immediate
response to unexpected situations, a system design that presupposes the use of
robots in various parts of the plant shall be carried out. Through the introduction
of general purpose and autonomous robots, the aim is to achieve responsiveness
to unexpected situations and safety maintenance after system function damage.
The central government shall establish a system that facilitates close cooperation
between the site, related companies, nuclear power plant specialists, and robot
scientists, and that conducts operations, tests, and research and development
continuously for a long time. The societies concerned and the Science Council of
Japan will circulate relevant information while promoting cross-field cooperation.

TOSHIBA 4
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The 5th emergency recommendation regarding the

—responsetothe-Great East JapanEarthquake

3. Re-inspection and improvement of the disaster management

support technology

Actions: Robot scientists shall coo_erate with disaster _ revention related
institutions, analyze the disaster situation and restoration measures, provide
effective technologies suited to the current situation, analyze technical and
systematic issues to be addressed for effective robot use in the future, and
provide solutions. Especially, the central government shall maintain and improve

disaster management support robots and establish organizations or systems that

constitutively conduct training in robot operation. The Science Council of Japan
will support the necessary collaboration between universities, research
institutions, local governments, and business enterprises as well as conducting
fair and objective information disclosure to the Japanese people and to
international communities.

TOSHIBA 5
Leading Innovation >
Robot Uses in the Fukushima
-— —
Maker Robot Usage
In operation
April 1, shooting rubbles outdoors Indoor and
iRobot | Packbot April 17-18, monitoring daiichi, daini, outdoor
and daisan monitoring
April 22, monitoring daiich
operation
QinetiQ )= Outdoor
Talon @ | 4N4:ERTOUDISTRA surveying with
(DOE) 4722 NRRIZTIREIEE RIE map
427:QRYMREELDEEE generation
4E: A FEBAICATTRERE
- _/
It- Operation at the
Chiba, end of June Indoor and
Quince Y7 ——— outdoor
| RVEIEREREER. ¥ monitoring
ku U ABEEERE be.com/watch?v
-
et.al. (4/11,15,21,26) Cotiaan B
|

Quotation from http://www.tepco.co.jp/nu/fukushima-np/f1-roadmap/images/11042801a-j.pdf
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Radiation Dose Monitoring in the Fukushima Daiichi

5ﬁ 208 1 %&E?FHW Y ﬁjam Quotation from

http://www.tepco.co.ip
/nu/fukushima—
np/images/handouts_1
............ BEL— * e 10522 01—j.pdf
) WAk
A
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TOSHIBA Crawler Robot No.1 with a Gamma Camera

TOSHIBA 8

Leading Innovation >




Gamma Camera Images

QXMMA D38
# EXERHBRIKE RER: FR2E£5A208

ON= =
A ERARANREH MEE FR2ESA2E

TOSHIBA 0
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TOSHIBA Crawler Robot No.2 with a Manipulator

TOSHIBA 0

Leading Innovation >
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AIST

Infrastructure WG
Progress Report

(Salt Lake City meeting)

Noriaki Ando (AIST)
robotics/2011-06-12

wmonaL wsTrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

Topics of This Meeting

* Merging homework from each member

* Reviewing homework

— Make clear the relation between existing
DEPL spec and our specification.

— Some diagrams are created from the
discussion

» Discussing rest of specification

— Repository/Directory Manager
— Details in supervisor FSM

wmosa wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 2




Platform Independent Model

1. Segmentation of the Model 5. Target Data Model
2. Model Diagram Conventions 6. Execution Data Model (AIST)
1. SupervisorFSMInstance
3. Component Data Model (AIST) 7. Execution Management Model
1. RTCBasicProfile 1. EventManagement (ETRI)
2. RTCPortDescription 2. DirectoryManager (ETRI)
(ComponentPortDescription) 3. ApplicationSupervisor (AIST)
3. RTCConnectionDescription 8. Common Elements (AIST)
(AssemblyConnectionDescription 1 Constraint
) 2. Query Language for Directory

4. SupervisorFSMDescription

4. Component Management Model
(ETRI)

1. RepositoryManager

Manager or OCL
9. Exceptions
10.Relations to Other Standards

wmonaL wsTrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

RTComponentBasicProfile

class OomponentDataModsl /
<<enumaenation>>
CompenentKind ComponoatDstaModek:; e
Rl STATIC
oStateMachine + labek Sting Y
chine + UUD: String COMMUTATIVE]
StateMachineMuk Mode
DataFlowthitiMods 4
DetaFlowFiniteStateMachineMult Mode ? ,/’
S ~ -
~ e
\\\ //
~J  RTOomponentBasicPrefile
Canumeration... Canumenation>>
ExecutionTyps 2 Wm‘w' AstivityType
PERIODE = — == 2 :—-nn-& Componentkind | m = — — = = = =
EVENT DRIVEN $ omegory: Sukg EVENT DRIVEN
outionType: ExeautionType
OTHER | e i SPORADIO
vendor: String
DatsTims
wpdateDate: DateTime

DateTime +actions 0.1

o1 >

wnonaL wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 4




AIST

DirectoryManager/RepositoryManager

class Directory mlnll.r/

ExecutionDataModel::
InstanceDeploymentDescription

1

RTComponentinstanceDeploymentDescription

ComponentDataModel::
ComponentPackageDescription

+ label String
+ UUD: String

7

RTComponetPackageDescription

DirectoryManager

RepositoryManager

+
+
¥

register(RTC: Instancedepl tDescription) : void

search(String) : RTComponentinstanceDeploymentDescription[] + unregister(String) : void

unregister(String) : void

+ register(RTComponentPackageDescription) : Strin|
+ search(String) : RTComponentPackageDescription

wmonaL wsTrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 5

ApplicationSupervisor

clase ApplicationSupervisor /

ApplicationSupervisor

+  init(A . S ~ hineDescription) : void
+ event(int, String) : void
+  shutdown(int) : void
+fem_description |1
ComponentDataModel::
SupervisorFiniteStateMachineDescription
+initial_state +states |1.* +inal state 1
InitialState 1 FSMState FinalState
-—D. - id: Stateld Q—

+assemblies 0.*

+#transitions\ 0.*

O A vy

ComponentDataModel::
RTC A i

Transition

P y D iption

wnosaL wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 6




Next

« Continues merging process

« Complete a draft merged specification
before the next (or next next) meeting.




robotics/2011-06-13

Robotic Functional Service WG
WG Report

robotics/2011-06-13

WG activities before Salt Lake City meeting

« Revised submission to the RoIS Framework RFP was
submitted last month (4-weeks rule)

« AB comments from Andrew Watson
— No technical comments
— Procedural comment on the copyright




robotics/2011-06-13

WG activities during this meeting (1)

« Monday — morning

— Presentation of the Revised Submission at Robotics-DTF
+ Voting: passed
+ Revised Submission goes to AB (in the afternoon)

« Monday — afternoon

— Presentation of the Revised Submission at the Architecture

Board

+ Before the presentation, Hori and Sato prepared LOIs to permit reproduction
of this submission (to deal with the comment from Andrew)
« Comments from AB members
— The submission must mention how the XMI file was created.

— The submission must mention how the XSD (XML Schema) file was created, too.
Namespace of XML Schema should be modified.

— These are homework to FTF.
 Voting: passed (with conditions, see above)

robotics/2011-06-13

WG activities during this meeting (2)

« Tuesday — morning
— Drafting a charter of the RoIS FTF

+ Members:
— Co-Chairs: Suyoung Chi, Toshio Hori and Miki Sato

— Other Members: Miwako Doi, ChulJong Hwang, Takeshi Sakamoto and Takashi
Tsubouchi (plus Co-Chairs)

» Deadlines: See next slide
— Demonstration of RoIS Framework developed by Sato




robotics/2011-06-13

Schedule after this meeting (tentative)

« FTF starts its activity, if the proposed charter is approved

» Deadlines (indicated in the charter):
— Beta Specification Publication: 31st July, 2011
— Comments Due: 20th February, 2012
— Report Due Date: 21st May, 2012
— Report Deadline: 29th June, 2012




robotics/2011-06-14

e & [

Robotics DTF Contact Report
Standardization of RTC-CANopen

2011/6/21

Makoto Mizukawa

Dean, College of Engineering

Professor, Human-Robot-Interaction Lab.
Acknowledgement Department of Electrical Engineering,
This work is supported by NEDO College of Engineering

(New Energy and Industrial Shibaura Institute of Technology
Technology Development

Organization, Japan) project
“Intelligent RT Software Project”. 3-7-5, Toyosu, Koto-ku, Tokyo 135-8548

©2011 Shibaura Institute of Technology, All Rights Reserved.

m Standardized in Object Management Group(OMG).
® Ver.1.0 was opened to the public in April, 2008.

® Specify a basic part of RT-Component.
» RT-Component Interfaces
» Basic state transition

¢ |on

Alive N\
entry/RTC ominitialize Robotic Technology Component Specification
oHVRTConFinakze CancimmmCortes: viar)
( Stopped N| Running | e
o | estRTC ons { oxtRTC enShetdown
L LrocunorComtant sivp
Tooiimcrn orcas’ 2T uwe Comgormnt
Inactive ( Active Y a
._L ke ::&A -v::’:‘:mﬂ‘ { e
ontryRTC onActivale > - s AN
e A b o — S

1
W e g T
[ReturnCode_t1=0K)/ RTC onAborting

©2011 Shibaura Institute of Technology, All Rights Reserved. 2




CANoper

S [k

Lere—p—

O Standardized upper protocol based on Controller Area Network
(CAN) that suits embedded network for machine control.

O CANopen decreases message overhead.

7. Application CANopen application standards
7 7 | 6. Presentation Dot I .
_ artly implemente
Bypass 9. Session by upper protocol
without upper 2T - Y upperp
protocol . lranspo like CANopen
< . | 3. Network
2. Data Link Classical CAN

1. Physical

implementation

©2011 Shibaura Institute of Technology, All Rights Reserved.

. £

() PDO
C A N Communication
¢j SDO

Object Dictionary Application Process

Environment
N
\N—/

—

CANopen Device

1]

O Application and communication are independent of each other
by Object Dictionary that is a kind of data table.

O Some data defined in the profile specialized device and

application.

SDO: Service Data Object=2 data frames+ID
PDO: Process Data Object

©2011 Shibaura Institute of Technology, All Rights Reserved.




=CA _N,open i

RT-Middleware CANopen

* RT-Middleware can improve software | | ® CAN-based upper protocol for

reusability. embedded network

e |t’s difficult to use RT-Component on ® CANopen can improve hardware

embedded MPU, because RT- reusability, because this protocol is
Component needs CORBA environment. standardized.

| 4

' Development RT-Middleware

7 for embedded system

RTC-CANopen

©2011 Shibaura Institute of Technology, All Rights Reserved.

m Platform for distributed control robotic development
® Middleware that runs RTC on CANopen
® Each embedded devices (components) communicates using CANopen.

GP CPU

Embecd
:

HBS2638F HBSX1544F EPOS 24/5

® RTC-CANopen is middleware to make CANopen devices cooperate with
RT-Component running on a general-purpose PC.

©2011 Shibaura Institute of Technology, All Rights Reserved. 6




Power On Hardware Reset

ample —State Machine Mapping-i

- .

( Initializing ) S — =
e
. . ] el "y - e
( Reset Application |} O VIR
—( Reset Communication | . e e,
£
y =
- ) T
l«{  Pre-Operational = —
[} [
< 4N M Stopped o e
\ ‘.... ey
—{ Operational }
| CANopen RT-Component | Process
Initializin, onlnitialize [nitialization. Invoked only once when the RTC starts
Pre—Operational onActivated Invoked only once when the INACTIVE RTC is activated.
Operational onExecute Invoked periodically while in the ACTIVE state.
Stopped onDeactivated  |Invoked only once when the ACTIVE RTC is deactivated.
- onAborting Invoked only once before the RTC goes to the ERROR state.
Reset Applicati ®
ese pplicaton Invoked when the RTC recovers from the ERROR state
(Reset onReset to the INACTIVE state by RESET.
Communication)
onError Invoked periodically while in the ERROR state.
— onFinailize Invoked only once when the RTC finalizes.

IRl

Lere—pe—

©2011 Shibaura Institute of Technology, All Rights Reserved.

RT-Middleware (RTC)

dleware i

CANopen (Slave Node)

-Modularized with Software level

-Specified State transitions.
-Own input/output ports

-Trigger of data transmission and

reception

Modularized with Hardware level

-Specified State transitions.

-Own input/output ports

- Trigger of data transmission and
reception

»Changeable mapping definition

about data to transmit and receive

through input/output ports

s

PDO Mapping

IRl

- ——

CAN Message CAN

asseesspp] COB-ID | Datal | Datal | Data2 fresseees

Z
Embedded MPU £ rong | TYLV\ VY revo Embedded MPU
[y nderine -
CANopen (Slave Node) arbitrary data i CANopen (Slave Node)
Object Dictionary 4 5 apping p'" Object Dictionary
Data0 Data0 >
User Datal §° o D:ta1 :: - User
Application Data2 Data2 —" —— Application

©2011 Shibaura Institute of Technology, All Rights Reserved.




& [

* Lightweight — Implement light RT middleware providing only necessary functions for
embedded devices.
* Robustness - Improve system robustness introducing monitoring methods for operations
on native buses.
*Real-time - Implement fast and reliable communication between components with the aid
of adventages of native buses.
* Flexibility - Possible to change system configurations flexibly, switching parts or changing

combinations.
* Reusability - Improve reusability of each element, since both hardware and software can

be dealt as components. 7
PC MPU
s RTC-CANopen Server oo, "
L TR DU _ Prony RTC
H RTC-CANopen Manager g (Each Davice RTC) -
: CANopen |} Device RTC
!| OpenRTM-aist | NW Manager |; RTC-CANopen Framework (DsP-
H Lach CAN b H
CORBA CANopen CORBA
faiONS) N i bt CANopen Slave CANopen Stave
TCP/IP CAN Device Drver |1 TCP/ P CAN Devics Drrvwr CAN D Deiver
Ethormot CAN ; Ethemet CAN CAN
------------------------------ l |
r Etherne

©2011 Shibaura Institute of Technology, All Rights Reserved.

& [
B Available to convert existing hardware for robots.

@ Available to use existing CANopen compliant devices in robot systems.
® Reduction of a hardware cost. Products using CANopen

B Available to run in many embedded MPU

@ All MPU that can implement CANopen.
» M16C, R8C, H8S, SH series, V850, PIC18Fxx8, and so on.

B Improvement of reliability of communication between components
@ High reliability and high speed communication can be realized.

©2011 Shibaura Institute of Technology, All Rights Reserved. 10




device development and Sales

CANopen & RTC-CANopen
device development

&

-

Companies

From scratch
New in market

Proxy RTC development |

For RTC ‘

Eh |

Universities/

7 | =
5?7% 5 i:',. Generate DCF

r

’

i

Research Institutes >

CANopen device
development

CAMocentt 812
amLENANR
L +E 11

|

Companies

T

ment using RTC-CANopen i _[ER_J_

Use as RTC-CANopen Devices

(@ RecLink |4

(ProCANopen)
Vactsr

==
) A

> ?ﬁf _,  Simulation

¥ B 3

Devices in market

- mr—— AP+ simulation
and Virtual Nodes - S o pCs
~p ® from EDS cptons.
. T ... W!wn P " Ee—————
= ' g?‘&‘:: >8P Robot system
|z' « ELT o
CANalyzer LRTOH .| =
. (CANsetter) mwmm:, 51 g *
L. Bfthis:
t:;‘]’ — Vector r—o—-. —e L:I?:M -"’
L1 8 29W¢ 10 an® .
. N Generate DCF || ® %+ -+ Automatic
i Tt from EDS “’ 4 Robot system
. % L } ) generation
y !
- Use as CANopen Devices
{
: CANoe (] [ g ;
“ - : ‘ - . , | Simulation
") +{ Generate DCF |
[.,.:.J nerate i . g
Lﬁu . from EDS o
e
y 3 CANalyzer . _| System
= | CANset1ae = Sl i
: I“"-"} ¥ Generate DCF [ L
. from EDS “,;_; .3

©2011 Shibaura Institute of Technology, All Rights Reserved.

l DS-4XX : Device profile for RTC-CANopen

& [

[ Future work plan ]

: Device profile for Device and motion control device (RTC-CANopen)

: Device profile for battery modules (RTC-CANopen)

: Device profile for battery chargers (RTC-CANopen)

: Device profile for

(RTC-CANopen)

-Proposal profiles don't replace existing profiles.
-Proposal profiles take the part of existing profiles as much as possible.
However they will add/modify the function for robot systems.

©2011 Shibaura Institute of Technology, All Rights Reserved.




IRTEIEANGpen Standardization in CIAE [l

* Negotiation with CiA (CAN in Automation) started in 2008
* RTC-CANopen article is published in CAN (2010.6)
» CFE(Call for Expert) of Service Robot issued from CiA (2010.7.14)
« Kick off meeting of CiA in Tokyo (2010.11.15)
* Service Robot SIG started (2011.3.5)
* Chair Makoto Mizukawa (Shibaura Inst. Tech.)

* CiA 460 WD (2011.6.21) €A 450 Work Draft Proposal
I CAN Newsletter
CANopen
Birvic it contiralier: prei e
© CAN im Automation (CIA) &. V. CAN Newsletter(June 2010)

©2011 Shibaura Institute of Technology, All Rights Reserved.

B Scope & [kl

This document specifies the CANopen interface of a service
robot controller device, which is compliant to the Robotic
technology component (RTC) specification. The profile
specifies the NMT master application and its object dictionary
with NMT master parameter as well as CANopen device
proxies representing the connected CANopen devices in the
service robot controller device

14

©2011 Shibaura Institute of Technology, All Rights Reserved.




B References

/CiA301/ CiA 301, CANopen application layer and communication profile

/CiA302/ CiA 302 (all parts), Additional CANopen application layer functions

/CiA303-2/ CiA 303-2, CANopen additional specifications
— Part 2: Representation of SI units and prefix

S [

[Ieere———

/CiA401/ CiA 401, CANopen device profile for generic I/O modules
/CiA402/ CiA 402 (all parts), CANopen device profile for drives and motion

controllers

/OMG-RTC/ OMG-RTC (formal 4-4-2008), Robotic technology component

specification

/OMG-SDO/ OMG-SDO (formal 1-11-2004), Platform independent model
(PIM) and platform specific model (PSM) for super distributed objects (SDO)

15
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jork for service robot systems % _l_'B:I_

CiA 460 CANopen service robot controller device (e.g.PC)programmable using the RTC programming environment

CANopen device proxy entities

NMT slave (node-ID 1)
with Complamentary
CANopen /0 prolile

NMT slave (node-1D 3)
with Complementary
CAMopen drive profile

NMT slave (node-1D 118)
with Complementary
CANopan encoder profile

HNMT master
application entity

NMT slave
(node-1D 127)

CANcpen field device
Node-1D 2
NMT slave
(e.g. CiA 401)

CANopen

CANopen field device
Node-1D 4
NMT slave
(e.g9. CiA 402)

CANopen field device
MNode-1D 120
NMT slave
(e.g. CiA 406)

16
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AIST robotics/2011-06-15

Contact Report:
ISO/TC184/SC2/WGH1

June 21st, 2011
Salt Lake City ,UT , USA

Little American Hotel

wanona wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

AIST

1ISO/CD9787

Coordinate systems and motion nomenclatures
(Revision of ISO 9787:1999)

« |ISO 9787:1999
(for Industrial Robots only)

right hand coordinate system
tool, industrial robot coordinate system

=

« CD 9787
(add Personal Service Robots)

mobile platform coordinate system
task, object, camera coordinate system
Voting terminate on 2011-05-24

wanon wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)




ISO/DIS 8373

Robots and Robotic Devices-- Vocabulary
(Revision of ISO 8373:1994)

ISO 8373:1994
(for Industrial Robots only)

=

DIS 8373
(add Personal Service Robots)

Voting terminate on 2011-05-09

wanona wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)
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Proposed Charter for TC Meeting Date: 24 June, 2011
Robotic Interaction Presenter: Suyoung Chi
Service (ROIS) Group email: rois-ftf@omg.org
WIP page
Framework 1.0 FTF (URL):http://www.omg.org/techprocess/
meetings/schedule/RoiS 1.0 FTF.html

. Adopted Specification:
robotics/2011-05-01 (Specification document)
— robotics/2011-05-02 (C++ Header)
— robotics/2011-05-03 (CORBA IDL)
— robotics/2011-05-04 (XMI)
— robotics/2011-05-05 (Inventory)

 Members:
— Suyoung Chi (Co-Chair), ETRI
— Miwako Doi, The Univercity of Tokyo
— Toshio Hori (Co-Chair), AIST
— Chuljong Hwang, KAR
— Takeshi Sakamoto, Shibaura Institute of Technology
— Miki Sato (Co-Chair), JARA
— Takashi Tsubouchi, Univercity of Tsukuba

* Deadlines:
— Beta Specification Publication: 31st July, 2011
— Comments Due: 20th February, 2012
— Report Due Date: 21st May, 2012
— Report Deadline: 29th June, 2012

OMG FTF Charter , Version 1.5, omg/2008-01-02
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TOSHIBA

Leading Innovation >>>

Contact Report:
IEEE SA(Standardization Activities)

Miwako Doi
TOSHIBA Corp.

OMG Robotics DTF
June 21, 2011.

Copyright 2011 Toshiba Corporation.

IEEE SA

« 2 study groups
Map data representing SG by Wonpil Yu (ETRI)
Terminology (NIST)

- Map data representing SG

— Type of PAR( Project Authorization Request)

— 2D first, 3D later; for a quick start, we begin with 2d, you can do
with 3D anytime

— What is difference between IEEE and existing SDOs

— Metric, topology together: definition of metric, topology, New map
is hybrid topology basis, with metric elements

— Target schedule: July 29 (prepare PAR)

TOSHIBA 5

Leading Innovation >>>




TOSHIBA

Leading Innovation >>>
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Robotics-DTF Plenary Meeting
Opening Session

June 20th, 2011
Salt Lake City, UT, USA

Little America Hotel

wanona wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

Approval of Minutes

Meeting Quorum : 3
AIST, ETRI, JARA, KAR, Shibaura-IT, UEC, Univ. of Tsukuba,

Minutes taker(s): - Miki Sato
« Seung-Woog Jung

Minutes review

wanon wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)




Washington DC Meeting Summary

Robotics Plenary: (17 participants)
—2 Special Talks

+ “PROTEUS (Platform for Robotic modeling and Transformation for
End-Users and Scientific communities) project”, Rioux Laurent,
Thales [robotics/2011-03-08]

+ “Robotic component testing method”, Mi-Sook Kim, Kangwon
National University [robotics/2011-03-09]

—2 WG Reports

* Robotic Functional Service WG: RolS(Robot
Interaction Service Framework) [robotics/2011-03-11]

* Robotic Infrastructure WG: DDC4RTC(Dynamic
Deployment & Configuration for RTC [robotics/2011-03-12]

nanonas wetrute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST]
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AIST robotics/2011-06-20

Robotics-DTF Plenary Meeting
Wrap-up Session

June 21st, 2011

Arlington, VA, USA
Hyatt Regency Crystal City Hotel

nanonas wetrute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST]

Document Number

robotics/2011-05-01 Revised submission to the RolS Framework RFP

robotics/2011-05-02 Revised submission for the RolS Framework RFP -
C++ PSM header file

robotics/2011-05-03 Revised submission for the RolS Framework RFP -
CORBA PSM IDL file

robotics/2011-05-04 Revised submission for the RolS Framework RFP -
XML PSM schema file

robotics£201 1-05-05 Revised submission for the RolS Framework RFP -
XMI file

robotics/2011-05-06 Revised submission for the RolS Framework RFP -
inventory file

dtc/2011-05-08 Robotic Localization Service 1.1 RTF report
dtc/2011-05-09 Specification with change bars
dtc/2011-05-10 Specification without change bars
dtc/2011-05-12 C++ PSM

dtc/2011-05-13 XML schema

dtc/2011-05-14 XMl

dtc/2011-05-11 Inventory

nanonas wetrute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST]




Document Number (cont.)

robotics/2011-06-01 Final Agenda (Tetsuo Kotoku)
robotics/2011-06-02 Washington DC Meeting Minutes
[approved] (Geoffrey Biggs and Seung-woog Jung)

robotics/2011-06-03 Draft: Revised submission ver.2 to the RolS
Framework RFP (Miki Sato)

robotics/2011-06-04 Draft: Revised submission ver.2 to the RolS
Framework RFP with Change bar (Miki Sato)

robotics/2011-06-05 Draft: Errata for ver.2 from 4weeks before original
version (robotics/2011-05-01) (Miki Sato)

robotics/2011-06-06 Presentation: Revised Submission to Robotic
Interaction Service (RolS) Framework (Toshio Hori, Miki Sato, and Su-
Young Chi)

robotics/2011-06-07 Event Management Model for DDC4RTC (Seung-
Woog Jung)

robotics/2011-06-08 Repository & Directory Managers for DDC4RTC
(Seung-Woog Jung)

robotics/2011-06-09 OPRoS: Open Platform for Robotic Services (Hong
Seong Park)

robotics/2011-06-10 Conformance Testing Method for Robotic Software
Components (Mi-sook Kim)

nanona werrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST]

Document Number (cont.)

robotics/2011-06-11 Robotics Technology Applied to Great East Japan
Earthquake (Miwako Doi)

robotics/2011-06-12 Infrastructure WG Progress Report (Noriaki Ando)
robotics/2011-06-13 Robotic Functional Services WG Report (Toshio Hori)

robotics/2011-06-14 Contact Report: Standardization of RTC-CANopen
(Makoto Mizukawa)

robotics/2011-06-15 Contac Report: ISO/TC184/SC2/WG1 (Tetsuo
Kotoku)

robotics/2011-06-16 Charter RolS-FTF (Miki Sata)

robotics/2011-06-17 Contact Report: IEEE SA (Standardization Activities)
robotics/2011-06-18 Opening Presentation (Tetsuo Kotoku)
robotics/2011-06-19 Roadmap for Robotics Activities (Tetsuo Kotoku)
robotics/2011-06-20 Wrap-up Presentation (Tetsuo Kotoku)

robotics/2011-06-21 Kissimmee Meeting Preliminary Agenda - DRAFT
(Tetsuo Kotoku)

robotics/2011-06-22 Santa Clara Meeting Preliminary Agenda - DRAFT
(Tetsuo Kotoku)

robotics/2011-06-23 DTC Report Presentation (Su-Young Chi)

robotics/2011-06-24 Salt Lake City Meeting Minutes - DRAFT (Miki Sato
and Seung-woog Jung)

nanona werrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST]




Call for volunteer

 Robotics-DTF Co-Chair

=> Postpone voting one more meeting

wanona wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

Organ 1Zation (rom war. 24n, 2011) QIMIC

- Tetsuo Kotoku (AIST, Japan)
RO bOtICS'DTF {Young-Jo Cho (ETRI, Korea)
S Publicity Committee {Abheek Bose (ADA Software, India)

{Makoto Mizukawa (Shibaura-IT, Japan)

— Contacts Committee
Technical WGs

Infrastructure WG

Young-Jo Cho (ETRI, Korea)
Yun Koo Chung (ETRI, Korea)

{Noriaki Ando (AIST, Japan)
Seung-Woog Jung (ETRI)

Su-Young Chi (ETRI, Korea)
Miki Sato (ATR, Japan)
Toshio Hori (AIST, Japan)

Robotic Functional
Services WG

Modelling for Robotics Takeshi Sakamoto (Technologic Arts)
WG Toby McClean (Zeligsoft)

Robotic Localization
Services 1.1 WG

Yeon-Ho Kim (Samsung, Korea)
Shuichi Nishio (JARA/ATR, Japan)

{Geoffrey Biggs (JARA/AIST, Japan)

{Jaeyeong Lee (ETRI, Korea)

Robotic Technology Noriaki Ando (AIST, Japan)
Component 1.1 WG Seung Woog Jung (ETRI)

wanon wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)




AIST

Next Meeting Agenda
September 19-23 (Kissimmee, FL, USA)

Monday:
WG activity

Tuesday:
WG activity

wanon wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

Santa Clara Meeting Agenda

December 12-16 (Santa Clara, CA, USA)
Monday:

DDC4RTC revised submission review, vote-to-vote, voting (am)
WG activity (pm)

Tuesday:

WG activity (am)

Robotics-DTF Plenary Meeting (pm)
*Guest and Member Presentation
«Contact reports

Wednesday:
WG activity follow-up

Thursday:
WG activity follow-up [if necessary]

wanon wstrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)




Plenary Attendee (17 participants)

* Andrew Watson (OMG)
* Chul-dJong Hwang (KAR)

Noriaki Ando (AIST)
Seiichi Shin (UEC)

+ Geoffrey Biggs (AIST) « Seung-Woog Jung (ETRI)

* Hong Seong Park (Kangwan « Su-Young Chi (ETRI)
National Univ.) « Takashi Tsubouchi (Univ. of

* Koji Kamei (ATR) Tsukuba)

* Makoto Mizukawa (Shibaura-IT) < Tetsuo Kotoku (AIST)

« Miki Sato (ATR) » Toshio Hori (AIST)

* Mi-Sook Kim (KNU) * Yoshihiro Nakabo (AIST)

* Miwako Doi (Toshiba)

nanona werrure of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST]




Robotics Domain Task Force Preliminary Agenda ver.0.0.1

OMG Technical Meeting - KiSS i m mee, F L, U SA -- September 19-23, 2011

robotics/2011-06-21

TFISIG http://robotics.omg.orqg/
Host \Joint (Invited Agenda Item \Purpose Room
Monday:
9:00 12:00 RolS (Robotic Functional Services) WG(3h): discussion
- Su-Young Chi (ETRI), Miki Sato (JARA/ATR) and Toshio Hori (AIST)
12:00 | 13:00 LUNCH
13:00 | 18:00 Architecture Board Plenary
14:00 = 17:00 RolS (Robotic Functional Services) WG(3h): discussion
- Su-Young Chi, Miki Sato and Toshio Hori
Tuesday: WG activity
9:00 12:00 RolS (Robotic Functional Services) WG(3h): discussion
- Su-Young Chi (ETRI), Miki Sato (JARA/ATR) and Toshio Hori (AIST)
12:00 | 13:00 LUNCH
13:00 = 17:00 RolS (Robotic Functional Services) WG(4h): discussion
- Su-Young Chi, Miki Sato and Toshio Hori

Wednesday: WG activitiy

12:00 | 14:00 LUNCH and OMG Plenary

18:00 | 20:00 OMG Reception
Thursday: WG activitiy

12:00 = 13:00 LUNCH

13:00 | 18:00 ‘ ‘Architecture Board Plenary ‘ ‘
Friday

8:30 | 12:00 ‘AB, DTC, PTC

12:00 = 13:00 LUNCH

Other Meetings of Interest

Monday

8:00 ‘ 8:45 ‘OMG ‘ ‘New Attendee Orientation ‘ ‘
Tuesday

7:30 | 9:00 [OMG |

|Liaison ABSC

L

Pl get the up-to-date version from http://staff.aist.go.jp/t.kotoku/omg/RoboticsAgenda.pdf




Robotics Domain Task Force Preliminary Agenda ver.0.0.1 robotics/2011-06-22
OMG Technical Meeting - santa C|al'a, CA, USA -- December 12-16, 2011
TFISIG http://robotics.omg.orqg/
Host \Joint (Invited Agenda Item \Purpose Room
Sunday: WG activites(pm)
13:00 | 17:00 Robotics DDC4RTC submitters meeting Arrangement
Monday: WG activity and Robotics-DTF Plenary(am)
9:00 11:00 Robotics DDC4RTC submitters meeting Arrangement
11:00 | 12:00 Robotics Revised Submission for DDC4RTC RFP Review, Vote-to-Vote, and Voting Joint with MARS
- Noriaki Ando (AIST) and Seung-Woog Jung (ETRI)
12:00 | 13:00 LUNCH
13:00 | 18:00 Architecture Board Plenary
13:00 | 18:00 DDC4RTC (Robotic Infrastructure) WG(5h) discussion
- Noriaki Ando (AIST) and Seung-Woog Jung (ETRI)
RolS (Robotic Functional Services) WG(5h): discussion
- Su-Young Chi (ETRI), Miki Sato (JARA/ATR) and Toshio Hori (AIST)
Tuesday: WG activity(am) and Robotics-DTF Plenary(pm)
9:00 12:00 DDC4RTC (Robotic Infrastructure) WG(3h) discussion
- Noriaki Ando (AIST) and Seung-Woog Jung (ETRI)
RolS (Robotic Functional Services) WG(3h): discussion
- Su-Young Chi (ETRI), Miki Sato (JARA/ATR) and Toshio Hori (AIST)
12:00 | 13:00 LUNCH
13:00 | 13:45 |Robotics Special Talk: (45min) presenta ion and
- TBA discussion
13:45 | 14:30 |Robotics Special Talk: (45min) presenta ion and
- TBA discussion
Break (30min)
15:00 | 15:30 |Robotics Talk: (30min) presenta ion and
- TBA discussion
15:30 | 16:10 |Robotics WG Reports and Discussion presenta ion and
(Service WG, Infrastructure WG, Models in Robotics WG) discussion
16:10 | 16:30 |Robotics Contact Reports: Information Exchange
- Makoto Mizukawa(Shibaura-IT), and Young-Jo Cho(ETRI)
16:30 | 17:00 |Robotics Robotics-DTF Plenary Wrap-up Session Robo ics plenary
(DTF Co-Chair Election, Roadmap and Next mee ing Agenda) closing
17:00 Adjourn joint plenary meeting
17:00 | 17:30 Robotics WG Co-chairs Planning Session planning for next

(Preliminary Agenda for next TM, Draft report for Friday)

meeting

Wednesday: WG activitiy

9:00 12:00 DDCA4RTC (Robotic Infrastructure) WG(3h) discussion
- Noriaki Ando and Seung-Woog Jung
RolS (Robotic Functional Services) WG(3h): discussion
- Su-Young Chi, Miki Sato and Toshio Hori
12:00 | 14:00 LUNCH and OMG Plenary
14:00 | 18:00 DDC4RTC (Robotic Infrastructure) WG(4h) discussion
- Noriaki Ando and Seung-Woog Jung
RolS (Robotic Functional Services) WG(4h): discussion
- Su-Young Chi, Miki Sato and Toshio Hori
18:00 = 20:00 OMG Reception
Thursday: WG activitiy
9:00 9:30 Joint Plenary with MARS (tentative)
(reserved for DDC4RTC RFP Re-Review and Voting) Joint with MARS
9:00 12:00 Robotics WG activity follow-up discussion
12:00 = 13:00 LUNCH
13:00 | 18:00 Architecture Board Plenary
13:00 | 18:00 Robotics WG activity follow-up discussion
Friday
8:30 | 12:00 AB, DTC, PTC
12:00 = 13:00 LUNCH
Other Meetings of Interest
Monday
8:00 ‘ 8:45 ‘OMG ‘ ‘New Attendee Orientation ‘ ‘
Tuesday
7:30 | 9:00 OMG | Liaison ABSC \ \

P get the up-to-date version from http:/staff.aist.go.jp/t.kotoku/omg/RoboticsAgenda.pdf




robotics/2011-06-23
Date: Friday, 24t June, 2011

RO bOti CS -DTF ‘ Chair:, T. Kotoku and Y. -J. Cho

URL: http://Irobotics.omg.org/
email: robotics@omg.org

>Highlights from this Meeting:

Revised Submission to Robotic Interaction
Service (ROlS) Framework (robotics/2011-05.01,02,03,04,05]

Robotics Plenary: (17 participants)

—3 Talks

+ “OPRoS: Open Platform for Robotic Services”, Hong Seong Park,
Kangwon National University [robotics/2011-06-09]

+ “Conformance Testing Method for Robotic Software

Components”, Mi-Sook Kim, Kangwon National University
[robotics/2011-06-10]

+ “Robotics Technology Applied to Great East Japan Earthquake”,
Miwako DOi, Toshiba [robotics/2011-06-11]

—2 WG Reports

* Robotic Infrastructure WG [robotics/2011-06-12]
* Robotic Functional Services WG [robotics/2011-06-13]

Date: Friday, 24t June, 2011

Ro bOti CS -DTF ‘ Chair:, T. Kotoku and Y. —J. Cho

URL: http://Irobotics.omg.org/
email: robotics@omg.org

»Future deliverables (In;Process):

— Dynamic Deployment and Configuration for RTC
(DDC4RTC) revised submission

»Next Meeting (Kissimmee):
— WG activity only
»Next Meeting (Santa Clara):
— Election of a Robotics-DTF Co-Chair
— Review of the revised submission of DDC4RTC
— Guest presentation
— Contact reports
— Roadmap discussion




Minutes of the Robotics DTF Meeting - DRAFT
June 20-24, 2011
Salt Lake City, UT, USA
(robotics/2011-06-24)

Meeting Highlights
® Revised submission of the Robotic Interaction Service (RoIS) Framework RFP was accepted and the Finalization
Task Force (RoIS-FTF) was chartered.
® The final report of Robotic Localization Services (RLS-1.1) was accepted to issue.
® Three presentations;
u “OPRoS: Open Platform for Robotic Services”, Hong Seong Park, Kangwon National University [robotics/2011-06-
09
u “C]onformance Testing Method for Robotic Software Components”, Mi-Sook Kim, Kangwon National University
[robotics/2011-06-10]
B “Robotics Technology Applied to Great East Japan Earthquake”, Miwako DOi, Toshiba [robotics/2011-06-11]

List of Generated Documents

robotics/2011-06-01 Final Agenda (Tetsuo Kotoku)

robotics/2011-06-02 Washington DC Meeting Minutes [approved] (Geoffrey Biggs and Seung-woog Jung)

robotics/2011-06-03 Draft: Revised submission ver.2 to the RoIS Framework RFP (Miki Sato)

robotics/2011-06-04 Draft: Revised submission ver.2 to the RoIS Framework RFP with Change bar (Miki Sato)

robotics/2011-06-05 Draft: Errata for ver.2 from 4weeks before original version (robotics/2011-05-01) (Miki Sato)

robotics/2011-06-06 Presentation: Revised Submission to Robotic Interaction Service (RolIS) Framework
(Toshio Hori, Miki Sato, and Su-Young Chi)

robotics/2011-06-07 Event Management Model for DDC4RTC (Seung-Woog Jung)

robotics/2011-06-08 Repository & Directory Managers for DDC4RTC (Seung-Woog Jung)

robotics/2011-06-09 OPRoS: Open Platform for Robotic Services (Hong Seong Park)

robotics/2011-06-10 Conformance Testing Method for Robotic Software Components (Mi-sook Kim)

robotics/2011-06-11 Robotics Technology Applied to Great East Japan Earthquake (Miwako Doi)

robotics/2011-06-12 Infrastructure WG Progress Report (Noriaki Ando)

robotics/2011-06-13 Robotic Functional Services WG Report (Toshio Hori)

robotics/2011-06-14 Contact Report: Standardization of RTC-CANopen (Makoto Mizukawa)

robotics/2011-06-15 Contac Report: ISO/TC184/SC2/WG1 (Tetsuo Kotoku)

robotics/2011-06-16 Charter RoIS-FTF (Miki Sata)

robotics/2011-06-17 Contact Report: IEEE SA (Standardization Activities)

robotics/2011-06-18 Opening Presentation (Tetsuo Kotoku)

robotics/2011-06-19 Roadmap for Robotics Activities (Tetsuo Kotoku)

robotics/2011-06-20 Wrap-up Presentation (Tetsuo Kotoku)

robotics/2011-06-21 Kissimmee Meeting Preliminary Agenda - DRAFT (Tetsuo Kotoku)

robotics/2011-06-22 Santa Clara Meeting Preliminary Agenda - DRAFT (Tetsuo Kotoku)

robotics/2011-06-23 DTC Report Presentation (Su-Young Chi)

robotics/2011-06-24 Salt Lake City Meeting Minutes - DRAFT (Miki Sato and Seung-woog Jung)

robotics/2011-06-25 OPRoS Catalog (Hong Seong Park)



Minutes

Monday, June 20, 2011, Sun Valley, 2" FL
Robotics DTF Plenary Meeting
AIST, ATR, ETRI, JARA, KAR, KNU, Sibaura-IT, Toshiba, UEC, Univ. of Tokyo, Univ. of Tsukuba

10:55-11:00 Robotics DTF Opening Session, Chair: Dr. Kotoku (AIST)
- Minutes takers: Miki Sato (ATR) and Seung-Woog Jung (ETRI)

11:00-12:00 Revised Submission Presentation for RoIS Framework RFP, Sun Valley, 2" FL
- Presented by Dr. Hori, AIST, Japan.
Review of the revised RolS framework and discussion.
Vote to Vote for the RoIS Framework revised submission [robotics/11-06-03].
Approved: Shibaura IT(motion), AIST(second), ETRI(white ballot)
Vote for the RolS Framework revised submission [robotics/11-06-03].
Approved: JARA(motion), ETRI(second), Shibaura IT(white ballot)
AB review schedule
RLS: Mon. 13:40-14:00 at Arizona, Main Level.
RolIS Framework: Mon. 16:20-16:40 at Arizona, Main Level.

Tuesday, June 21, 2011, Sun Valley, 2™ FL
Robotics DTF Plenary Meeting
AIST, ATR, ETRI, JARA, KAR, KNU, Sibaura-IT, Toshiba, UEC, Univ. of Tokyo, Univ. of Tsukuba

13:00-14:00 Special Talk: Prof. Hong Seong Park (Kangwon National Univ.)
- Design Tools for Robot Software: OPRoS (Open Platform for Robotic Service)
- Introduction of OPRoS framework, its functions and tools.

- Several demonstrations using OPRoS.

14:00-14:30 Special Talk: Prof. Mi-Sook Kim (Kangwon National Univ.)
- Testing Methods for Robot Software Component

- Introduction of OpRoS Test System.

- Introduction of 3 types of SW component testing, methods, states and ports.

15:00-15:30 Special Talk: Dr. Miwako Doi (Toshiba)

- Robotics Technology Applied to Tohoku Earthquake and Tsunami
- Introduction of robots working at the nuclear plant in Fukushima.
- Introduction of Toshiba crawler robots with a Gamma Camera.

15:30-15:35 Wrap-up Session, Chair: Dr. Kotoku (AIST)
Quorums: 3
AIST, ETRI, JARA, KAR, Shibaura-IT, UEC, Univ. of Tsukuba
- Washington meeting minute review
Approved: AIST(motion), Univ. of Tsukuba(second), Shibaura-IT(white ballot)

15:35-15:45 WG report: Infrastructure WG, Dr. Ando

- Reviewing and merging homeworks of each others..

- Merging two initial submissions: Component Data Model, Event Management, Reposity Manager,
Directory Manager, Application Supervisor.

- Review and discussion about PIM and UML diagrams.



15:45-15:55 WG report: Functional Service WG, Dr. Hori (AIST)
- Presentation and voting for the revised submission to the RolS.

- Presentation at the AB and passed with condition.

- Drafting a charter of RolS FTF.

15:55-16:10 Contact Report, Prof. Makoto Mizukawa (Shibaura IT)
- Introduction of RTC-CANopen standardization in CiA.

16:10-16:25, Demonstration of Prototype of RolIS Framework, Dr. Sato (JARA/ATR)
- Demonstrate the prototype of RolS Framework libraries.

16:25-16:35 Contact Report, Dr. Kotoku (AIST)
- Introduction of ISO/CD9787 Coordinate system and motion
- Introduction of ISO/DIS8373 Vocabulary

16:35-16:45 Contact Report, Dr. Miwako Doi (Toshiba)
- IEEE standardization meeting at ICRA2011

16:45-17:00 Wrap-up Session, Chair: Dr. Kotoku (AIST)
- Call for volunteer Co-Chair of Robotics-DTF: No volunteers, postponed one meeting.
- Roadmap for Robotics Activities
RTC-RTF Report deadline postponed to Santa Clara meeting, Dec. 2011
- Schedule for next meeting: skip the next Kissimmee OMG meeting.

ATTENDEE (17 Participants)

Andrew Watson (OMG)

Noriaki Ando (AIST)

Geoffrey Biggs (AIST)

Su-Young Chi (ETRI)

Miwako Doi (Toshiba/Univ of Tokyo)
Toshio Hori (AIST)

Chul-Jong Hwang (KAR)

Seung-Woog Jung (ETRI)

Koji Kamei (JARA/ATR)

Mi-Sook Kim (Kangwan National Univ.)
Tetsuo Kotoku (AIST)

Makoto Mizukawa (Shibaura IT)
Yoshihiro Nakabo (AIST)

Hong-Seong Park (Kangwan National Univ.)
Miki Sato (JARA/ATR)

Seiichi Shin (UEC)

Takashi Tsubouchi (Univ. of Tsukuba)

Prepared and submitted by Seung-Woog Jung (ETRI) and Miki Sato (JARA/ATR).



OPRoS Framework

Characteristics [Jrrrrrrsssssssssmmmmmmmmnnnrrrrn s a s s s s s aaaa B

Component based structure

> Convenient structure for various components

> Loads HW driver routine (.dll or .so) only when changing linked component
> Operation in both Windows XP / Linux / RTOS(QNX) this year

Various optional functions, and optional functions selectable

> Script language component for portability

> Compiled components for computing speed

> Easy configuration of components (Reactive model, Behavior model, Hybrid model, User
creative model, etc))

Portability of application programs (Ensured in both Windows and Linux)
> Application program composite with task script and VPL language
i.e)) Application program is for user execution of desired robot behavior

. 0
----------------------------------------------------------------------------------------------------------------------------------------------------

i i Robots using OPRoS
Operate in 32 bit CPU (Support 16 bit i i > NXT of LEGO

planed) i i > Rovonova of Minirobot

Minimum memory usage: 16 MB (all i i > TETRA of Dasarobot

functions supported) i i > iRobiQ of Yujin Robot

Application program languages i i > E3 of Robotware

> Task script, VPL i i > robot ED 7270 of ED

> C/C++, Control block i i > Other various prototype robots :
> Python, Java (To be added) i i > Industrial robots / Rehabilitation robots /:

Humanoid (Forthcoming)

-------------------------------------------------------------------------

1
Speech Recog. Main Control Recognition
Component Component Component

Motion l
Controller .
Comp./App. Navigati isi
/ avigation Vision
Repositol
pository _Actuator S — Component Component
Component

Sensor —

wauodwo)
Axod

Component

OPRoS =93 =



Board 1

Standard interfaces

\

(script)

Contents (Task) block
Model

q oo

3
Task

{

If{ componenti.event()== ID_EVENT )
componentL.func();
Funtion_1 (para );

Board 2

~N
wmponsﬂtz double Function_1 (double para)

B sin ( component2.interface(val H
componentl ( P vah )

Framework Pluggable object

(exe)

How to link between task script and component

.“[[ Functions H .........................................................................................................................
Execution Engine (Mandatory)
> Scheduling of tasks in components
* Periodic task (currently 50ms for windows and 1ms for Linux)
* Aperiodic task

o
'
B

> Adjustable execution time according to component frequency and priority
* Check executability of component within the period
* Execution by user's intention

> Support proxy component
* Local component corresponding to remote service

Component/Application Program Manager (Mandatory)

> Management of component/application program

> Loading/Unloading components/application program

> Connection and management of data flow between components

Communication Manager (Mandatory)

> Communication between robot and IDE

> Communication between robot and server

> Communication between robots

X Currently working on the standardization of communication protocol for general use
(Binary message format, to be in text or ML types afterward)

Middleware/Component adapter (Mandatory)

> UPnP and CORBA embedded communication middleware between a component and a componeni
in the boards.

> No involvement of user with middleware data exchange between components treated through
adaptor.

> Direct communication between components in the same board

., *
. *
-------------------------------------------------------------------------------------------------------------------------------------------------------



......................................................................................................................................................
o ‘e

Event manager (Option)

> Manager to register and release events generated in each component / manager / engine

> Each component checks necessary event registered in the event manager. If registered, event
notifies corresponding components when generated

Fault manager (Option)

> Manage fault-safe or fault-operation actions against defined faults
e.g.) Fault-safe: Stop safely when corresponding fault occurs

> Fault-operation: Keep operating even when fault occurs

> Fault Manager operates with Event Manager.

Script Interpreter
> Task script language support sequence, parallel and state transitions, and with components
> Support Multimedia Service

Security Manager (Option)

> Decides robot security level

> Treats hacking / virus / spying, and operates existing security system

> Responds with special security management system, especially, when remote controlling the
vision system, sensing system, and mobile operation (Planned)

Time Manager (Option)
> Manage time synchronization between multiple boards in the robot

8
o o
.......................................................................................................................................................



OPRoS Editor and Tools

Characteristics [rrresrsssrssrrssmmrrrn s,

Eclipse based Integrated Development Editors
> Custom-made editor for each application

SW Type Exclusive Editor Application Examples Debugging

Application Program % Task Editor Errand service, publit‘:
* Contents « VPL Edit announcement service, etc.
* Task or * Assembly, dancing, etc.

.. . Guide/Public/Education * \lerification and
SI;’ T)b'tnat'(:in Io g\x/mt w *Component Composer service robot evaluation tool

obot mode * Industrial robot * simulator
Unit SW HW control, environment
recognition

* HW linking components Component Editor

=~ e * Position control, navigation
* Pure SW linking components 9

* Voice, vision, etc.

Motor Control SW Control Block Editor * Servo DC motor, etc. * Exclusive simulator

> Component Editor easily edits, tests, and debugs components

* Template for each SW type for easy development of HW and SW components

* Easy linking of HW using API provided by the same type of H/W device independent of OS

> Component Block Editor configures robot SW using components

* Easy configuration of various types of robot model (reactive model, behavior model, mixed
model, use creative model, etc.)

> Graphic/Text based Task Editors for easy development of application programs(or contents)

* Provides debugging function linked with simulator

* link with component variables in components for various control and application of robots

> control Block Editor for easy development of motor control programs, etc. and can do
simulation

* Provides various commands applicable to the control algorithm and motor models

* Provides user calling function

> Graphic programming editor assists easy developments of various application programs

* Graphic language programming

* User function calls

SW Verification / Evaluation Tool
> Verifies and evaluates SW components and application programs
> Provides automatic creation of various test cases and automatic execution of the tests

Simulator for components and application programs

> Provide environment modeler for various environments and robot modeler for various
robots

> Operate robot's actual framework and application programs in the simulator

Provide source code

.
. -
.................................................................................................................................................



. : =Development of robot application programs :
Program size i (contents) :
> 345M3 (incIuding Eclipse Java ver.sion - Development of HW module-related SW
and Eclipse plug-in needed for editor) manufacturing and design of robot
: = Robot related business
Supported OS : = SW verification and evaluation
> Windows, Linux : = Robots using OPRoS
i > NXT of LEGO
i > Robonova of Minirobot
i > Tetra of Dasarobot
i > iRobiQ of Yujin robot
i > E3 of Robotware
i > Robot ED 7270 of ED
i > Other various own developed robot
i = Industrial robots / Rehabilitation robots /
:_ i Humanoid (Forthcoming)
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Example of Component Editor
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Example of Component Composer

“@Mmumwmtggp E @ CameraComponent cpp

| Tl HelloMakercpp | il MessagePrintercpp |

RetuznType MebilityComponent::onExecute()
1{
// user code here
if (mobility == NULL) {
return CPROS_CALLER_ERRCR;

}

if (!'mobility->execute ()) {
return OPROS_CALLER_ERROR:
H

return OFROS_SUCCESS;
¥

ReturnType MobilityComponent::onUpdated ()
i
// user code here
if (mobility == NULL) {
return OPROS_CALLER_ERROR;

3

if (!mobility->update ()) {
return OPROS_CALLER ERROR;

}

return OPROS_SUCCESS:
H

ReturnType MobilityComponent::onPeriodChanged ()
1

N il

Example code of component

|

dow  Help
rEE R o8 | | S m| FIE ISy AAER [ [£) Robot Task P... [ CompoisteC... | ) OPRoS &} Java
TH e CompoisteComponentTool perspective
I Project Browser £3 = 0| (432 +diagram 3 . [&) OPRoS GUI Profile Editor | [& Makefile | () OPRoS GUI Profile Editor | [& Makefile | = Ol(gzox \ 7 0|
> = IEE = : <
i 1al =0 e N <<atomic>> Lo Palette 3 _® |
| < e 3 e Eaent/SECameraCompo. I select W 2satomicy
4 2] Application aceDetectCom éaéceDetect_lD_qt_a_ ® I Tr—— |
fediagram [ M < T Jiil | ket
g Robots Monitor ngﬁ 412 Compon... <«
4 & Library 5aceDetectService Bl composite
| B metadats =9 Caferaservice @ Method
» 28 action_editor_01 Provided
b Application, = aceDetectService —*\USBCameraService
~ = CameraMonitoring » ( @ Method
28 example g Required
FaceDetectComponent @ ControlComp I | cerData
4 B LaserScannerComponent ; é ! é: @ E‘.‘;‘jtport
4 2B LaserScannerComponent P) 5 @Dt
2 i f o B ata
P profile y serMonitoring _speschEvent 3 rService Outputport
v [E] <<atomic>>LaserScan|_| o By - 5 e, B ¥
8 Release ettt oL MobilityService-™ MobilityData Event
MBbilityMonitoring T
4 28 MobilityComponent ity ‘g b InputPort
4 2B MobilityComponent g HEES @ Event
= profile ; . OutputPort
> [ <<atomic>>Mobilityc T I b b U bata_| % Connection
8 Release MobiifyData <<atomic~-> S —
4 2B MoniteringComponent <<atomic>> asersScannerCom., e <l k
MonitoringComponent @ obilityComponent o5
4 2 profile Moni\oring[?% *, Note Link
v [E <<atomic>>Monitorin
28 Release -
EH = 1 | »
(B console 2 ~ = O({] Description 52
| p




Example of Verification and Evaluation Tool

¢ _OPROS - c:Winter-CoodinatorWinter-Coodinator.tpi - Eclipse SDK

[t

OPFoS ensins

the
O e C e tunit I e anplloation
app ioatl/unioad *load/unioad ifo aJ)nIIcatmn
app connect/disconnect | connect/disconnact ports of the components In the applicat

R IR T

app fist : print tng list of the deployed applications
app comp : print the list of the loaded companel

PP files 7 print the %mi fite 115t In the deploy drectory

comp props <component_name> : print the component properties
comp State <component-name> : print the component status

Default Application = [DemoV1]

command >
command >> Applicalon run Is OK : app.name=Coordinator_LaserScannerService

OPRoS tool engine console

sroreeee Simutator faserscannerigetvalus = size o1 veesrreviaes
ea

wavevess Simulato

TestIndex : 3, Test Distance : 3, Measured Value : 3,00235

OtValUE => 5iz6 | | rresrreaveres
eadlaserSensorAmmay rrrsssressres

TostIndex : 4, Test Distance : 2. Measured Value : 2,00234

- oordinat
wrrweers Simulator_LaserScannel
werwwers Simulator_LaserScannel

oordin:
wnwnnnnn Simulator_LaserScanner:igetValue = size | 1 snswnnsnnuns
sawavens Simulator LaserScanner:ifeadlaserSensorArray sesssssessens

TestIndex : 5, Test Distance : |, Measured Value : 1.00234

T e
Q\ Home | Camera Tools Render

‘\j‘/ W@ | v weeo- [ &) & e

New Open | Execute ||[Connection| # sharp v k9 Mesh « | Mesh |Collision it
sptic

|| casemac ) simaion) | wetisaie || coorainate riane catigion Uisvintetacthity

Force Scale : 1,00
Message

Auto connection is success!
CAProgram aml is loaded

| Project setting | Build, EXE |

Example of Simulation

21 Problems i Tasks| B Console| (] Properties |
0 fterns
Description ~ Resource

Translate | % | | (o | i MBankine |

Path Location | Type

rPlayer : tetra - = x

Home Camera | Tools | Render
Size/Color ‘f:. 71 Size/Color ::m.gm

Plot Help

12200 z
A

| HUD | Info Scene Plot

| Message

Auto connection is success!
C:\Program aml is loaded

Translate | X | |




@ AIST
SysA/2011-06-xx

Safety of Personal Care Robots
as an Example of Consumer Devices

OMG TECHNICAL MEETING SPECIAL EVENT
Seminar On Systems Assurance & Safety For Consumer Devices:
Automotive, Robotic & Building Automation Systems Of The Future
June 22t 2011
Yoshihiro Nakabo
Senior Research Scientist,
Dependable Systems Research Group, Intelligent Systems Research Institute,
National Institute of Advanced Industrial Science and Technology(AIST)
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a1 AIST

Aging Society with Falling Birthrate

~

Decrease in
_0_ulation ust
y D

- < started
. J
3 -
- F. 15 to 64
4k « Rate over previous year rom 150 Q\/’ 5
e Decrease 1n
million o [ [T NaA) Under14 ] | Workforce for

10
""""" 115
\ - years )

I -40

=
| Over 65

r?

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

 Innovation 1s necessary to maintain Japanese
economy and society.
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@ AIST
Japanese Robot Production

(billion $) Shipment of industrial robot
j: | B Export

O Others
6.0 |1 M Electric company
B Automotive company

4.8

3.6

2.4

* Robot production = Industrial robot production
 Around 6 billion $ for 20years
* Export 1s growing recently

Hi#i% it 22— Integration for Innovation 3 wrmA B AT

@ AIST

Expectation for Personal Care Robots

10 billion $ Predicted size of robot market

7

. [s Public service

; B Welfaro — Personal Care
p B Personal care RO bots

'@ Industrial

3

2

1

0
2003% _2010% , , 2025%

* 4.7 millions of worker decrease 1n 20 years

 If % of worker decrease replaced by robots >> 80 billion $

& Z2A— Integration for Innovation 4 nnrmas TR R ST




@ AIST

Product Position of Service Robots

Needs to enter a completely new market area

Outdoors, Public Market
g Mapping

Aeronautic

6lantFactor

Theme park

@ .
conferencg

Dynamic

&t 22A— Integration for Innovation 5 N e

a5 AIST

Distribution of Safety Responsibility

. Can just one country or corporate be held
. responsible?

Product

Expansion of e
Liability

Safety
Requirementis

Clearance Mark)

Distributed

Manufacturer Certification

£ N\
'End Consumer)

>

Safety Based on Safety Standard(ISO/IEC — JIS in Japan )

Corporate Brand Image Enforced to all countries by TBT agreement

%t 23— Integration for Innovation 6 nusmeA B TR AT




Intelligent Systems Research Institute

NEDO Safety Verification Technology

Project on Personal Care Robots
NEDO (New Energy and Industrial Technology Development Organization, Japan)

« Research and Development Schedule

3rd fy(2011)

4th FY(2012)

5th FY2013)

1st FY(2009) | 2nd FY(2010)

1st phase

R&D of safety verification/testing technology

2" phase

Budget scale
about 2

Demonstration by service robots

million $ for
the 1st fiscal
year (2009)

nanowas wemirurzor ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) /7

Project Promotion
4 I

R&D item(®)
Development of safety
verification/testing technology

( 1 ) Establishment of safety criteria,
safety verification/testing

linkage

Intelligent Systems Research Institute

4 (R&D items @ ~ ® ) )
Development of service robots (SRs)
with safety technology installed

methodology

| risk assessment |

- development of risk assessment
process for service robot

- development of testing methods for
service robots: such as mechanical/

safety
verification

electrical safety, functional safety

( 2 ) Establishment of safety
conformity assessment
methodology

Establish safety criteria
Contribute to making safety standards

mobile SRs centered by manual operation

Autonomously controlled mobile SRs
physical assistance SRs

person carrier SRs

( 1 ) Development of safety technology
for SRs
* risk assessment
( 2 ) Safety verification of SRs
- testing
- demonstration

Robots are put into practical
market with safety technology

installed.

nanowasverirurz or ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 8




Intelligent Systems Research Institute

NEDO Safety Verification Technology Project

Service Robots in this Project

METI and NEDO expects 4 types of service robots to cultivate a market within 10
years. R&D activities of safety evaluation technique for these 4 types of service
robots will be performed in the project.

1) Mobile servant robots (with manipulator)

A robot that is capable of moving freely to perform an
intended task and allowing physical contact with humans.

R&D: Robotic Bed (Panasonic Corporation)

2) Mobile servant robots (without manipulator)

A robot that is capable of moving freely to perform an
intended task and allowing physical contact with humans.

R&D:
Cleaning Robot (Fuji Heavy Industries Ltd.)
Security Robot (Sohgo Security Services Co.,Ltd.)

nanowas wemirurzor ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 9

Intelligent Systems Research Institute

NEDO Safety Verification Technology Project

A robot that is typically worn by human or fastened to
human in order to supplement or augment one’s physical
ability, depending upon one’s physical situations or physical
impairment levels. A few examples include wearable suits f . .
the physically-impaired for their rehabilitation and those for , . \ B
factory hands to overcome their physical fatigue. . :

3) Physical assistance robots (Restrained type) '

R&D: ROBOT SUIT HAL (CYBERDYNE)

4) People carrier robots
A robot that possesses a cabin or is equipped with a seat o
footboard for the purpose of transporting a human to a
different location with one’s intention (manual navigation) «
by means of autonomous locomotion.

R&D: Winglet, MoBiRo, etc. (Toyota Motor Corp.)

nanowasverirurz or ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 10




Intelligent Systems Research Institute

NEDO Safety Verification Technology Project

Research Center for the NEDO project at
Tsukuba, Japan

rnowas nsmirure or ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 11

L AIST
Personal Care Robots

Personal mobility Automatic vehicle robot

® Research for 4 types of
personal care robots as
samples.(from NEDO
safety verification
technology project on
personal care robots)

Example usage: Example usage:

» Transportation in public area * Cleaning or security guard in

» Sports or fun public area or office .

 frequent movement building/supermarket ® And other 12 familiar
Powered suite Robotic bed consumer products (car,

escalator, elevator, home video

’ game machine, personal
computer, massage chair, drum
type washer, powered

wheelchair, juicer mixer, water
cleaning toilet, induction

heating, and mobile phone)

Example usage: Example usage:

» Rehabilitation * Mobility in room

» Supporting ones walk » Help for nursing care

» Help for nursing care Pictures from NEDO project

5%t Z5~— Integration for Innovation 12 BuARiEA e e D NPT




@ AIST

Balance of Risk and Benefits

® Risk image of personal care robots are not smaller than other products

® Personal care robots can be classified as a same group with “Powered
wheelchair”, “Escalator” and “Elevator”

1.5
IT products
X Personal computer
.
/ Mobile phone .
o 10 P%wergdh uite
5 ‘+ Robotic bed l (Regression line expt.
o + Powered w ai gre eXp
=  Automatic vebicte robot PC and Mobile phone)
= Elevator B )
5 y=0.4440.30x (R2=0.64)
oy L Eg(caF ator L motli
ersonal mobili
= — v Y
0.5 =
- eaning toilet &
Drum type i ing
ideo _ame machine
Home appliance
0.0 -
0.0 0.5 o o 2.0 2.5 3.0
Risk(index)
5%tk Z5~— Integration for Innovation 13 worme BE R TR AR

@ AIST
Who shall assure the safety of products

e Third party 1s expected for personal care robots

W Manufacturer or manufacturers association W Consumers association W Third party

Personal computer

Car

Mobile phone

Home video game machine
Water cleaning toilet
Drum type washer
Juicer mixer
Induction heating
Massage chair
Escalator

Powered wheelchair
Elevator

Personal mobility
Automatic vehicle robot
Powered suite

Robotic bed

N=1000

%tk 2~ Integration for Innovation 14 s R R AT




@ AIST

International Standards

. Industrial Robots: ISO/IEC Guide 51

. Safety standardization
completed

1ISO12100
1ISO14121-

« Service Robots:

» NEDO project for
practical applications
of service robot

. 1SO13482

standardization 1n

ISO13849- -
1ISO13855+

progress
Hierarchical Structure of International Standards
(ISO/IEC) Concerning Machinery Safety
&t 22A— Integration for Innovation 15 puamEs B S AR

L AIST

I1SO12100 Safety of Machinery

Definition
« Safety:

freedom from
unacceptable risk

« Risk:
combination of the

probability of the
occurrence of harm

Risk assess ment

(based on deined limits and intended use ofthe machine)

Protective measures taken by the
designer (see figure 2)

Step 1 : Inherently safe design measures

and the severity of
that harm

 Harm:
physical injury or

Information for use' after
damage to the health » at the machine protective

—warning signs, sgnals measures
of people, _or property —warning devices taken by the
or the environment e in the instruction handbook designer

Safeguarding and
complementary
protective measures

Residualrisk &

& Z2A— Integration for Innovation 16
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@ AIST

ISO 14121 Risk Assessment

OMG SRAM standardization
N\ |in SysA PTF

Determination/orthe
limits ofi the machinery.

| I
Hazard identification analysis y

Risk
assessment

Risk‘estimation

Risk-evaluation

- SHESIAUE riskiacceptable?

Riskireduction

%t 2~— Integration for Innovation 17 s R R AR

= AIST

IEC 61508 Functional Safety

The V Model: software safety integrity and the development

lifecycle
E/E/PES safety Software safety Validation Validated
requirements requirements I software

specification specification

Integration testing
(components, subsystems

-------------------------------- and programmable
electronics)

1]
Software
architecture

E/E/IPES
-

Integration
testing
(module)

——5p Output 1
----- Verification CODING
from IEC61508-3

%tk 2~ Integration for Innovation 18 et N 35800t o=Rikanzil




@4 AIST

IEC61508 Safety Life Cycle

‘ ' v
Y 9 Satety (ehrted 10 | Safely refated) 11 Extermval rink
rysievnr. systoms. TR AN
Cvaias reers |71 omer == focines
Overan Overall Cwwrall uamlmly_
U SR - SAQf . I utaiietion S0 ealisation| | [Realisation alisation

. Certification body concerns
from early stage(safety
concepts)

. All PDCA development
cycle(Plan, Do, Check,
Analyze)

. All Information related to
safety must be opened

. Safety case = Huge

documents
s gt . Need re-development 1f not
=ﬂ...‘::,:::'"...:“,'.;.}-ﬁ°’"::.‘:::.::"3 meet safety std.
— Cost consuming
1 ler——nll
W% 5~ Integration for Innovation 19 wrmeA B R AT

@ AIST

Relation Between Safety and Service

Service*
Application

—_—

Safety Cost

Trade-off problem

-

Solved by platform technology

and model-based rapid iteration~—

Application = Enough>>0K
Price = High>>NG
Safety = Safe>>OK

>>> No business

Application = Not enough>>NG
Price = Low>>0OK
Safety = Safe>>OK

>>> No business

Application = Enough>>0K
Price = Low>>0K
Safety = Not safe>>NG

>>> Should not sell

% ik Z2A— Integration for Innovation 20
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@ AIST

Idea behind use of Platform Technologies

All

. in-house

Appli-
cation
A

Middle-
ware

Base
Platform

Comms
Hardware

. Service Robot Development
. with D3 Platform

Manufacturer

Appliation  Application pplicatierl/
A B “ua X

OpenRT middleware
(OMG Standard)

|

-

| AIST and
v other Co.

Control Platform
*FPGA module / IP Core
*PCI Board/ Driver Software
- Development Software, Tools

System Co.

s Control |

L

Lower device

Device Co.

e

&t 22A— Integration for Innovation
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L AIST

Problem Solving by Modularization

i

Cost

: l\!‘eusable mbo@s

Realize
\ low-cost robots

/ Technical Issue \

The state of
the art

) |
3 AT Spec.
RT Qomponent

System developers

Utilize

J Khe state of the art /

* Clear specification

\

Needs

Various users

H

Easy to customlze

Satisfy
various needs

* Rapid introduction of new technology
* Easy to start

& Z2A— Integration for Innovation
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@ AIST
RTC decomposition and integration

An example of robotic functionality by RTCs

1 port
= Data/Command

Camera Control

Camera [}
Component

Microphone
Component

RTCs allow the concealment and appropriate disclosure of module information

W%k Z2A— Integration for Innovation 23 wonm R R STRR

a1 AIST

SysML modeling of Personal Care Robot

r‘“"““— ]

N Simavan |‘;m'ﬁ:n=-l mayesineance

uroiss

[
m .".';_°°-- = | suanka |
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L AIST
UML model of risk assessment

System Risk Assessment Metamodel(SRAM) standardization at OMG

Documents Risk assessment process 4‘ !
Use case (diagram)
Machinery Tasks Actor %
(Class diagram)
Activity (diagram)

[osgmottazmas | | Prio it || e 8 | [Botental consequence |
of machinery in tasks
| |
|

Risk assessment data Risk estimation basis

[Reieis] Listed in 1S012100 | N

Yellow class | :UML diagrams

Severity I

Exposure

Occurrence

Possibility of avoidance

Green class | :Outside scope of presentation

%t 23— Integration for Innovation 25 N e

. = AIST
Conclusion

- Tral to marketize personal care robots
- Requirements from safety standard

- Model-based and module based development to fulfill
requirements of both safety and reasonable cost

& Z2A— Integration for Innovation 26 puamEA B AR




	robotics2011-06-01
	robotics2011-06-02
	robotics2011-06-06_2up
	robotics2011-06-07_2up
	robotics2011-06-08_2up
	robotics2011-06-09_2up
	robotics2011-06-10_2up
	robotics2011-06-11_2up
	robotics2011-06-12_2up
	robotics2011-06-13_2up
	robotics2011-06-14_2up
	robotics2011-06-15_2up
	robotics2011-06-16
	robotics2011-06-17_2up
	robotics2011-06-18_2up
	robotics2011-06-19_r
	robotics2011-06-20_2up
	robotics2011-06-21
	robotics2011-06-22
	robotics2011-06-23_2up
	robotics2011-06-24
	robotics2011-06-25
	sysa2011-06-xx_2up



