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Introduction 1.2

* Robotics and Al: from research to applications
* Required functionalities of robots are varied
and complex; standards should help
+ Special areas of interest for us:
» Cooperative robotics
* Human interaction in domestic environment
« Al, cognition, cognitics
 Go quantitative ! Analogy: height of a wall to
pass over
* Publications made, re. “MCS”; quantitative; in
real world
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Bases: information, model, memory

New discussions necessary, from a cognition
perspective: underestimated yet crucial features

Consequences on cognitive entities: complexity,
knowledge, cognition, cognitics, expertise,
intelligence, etc.

In summary, 3 main components:

« Briefly, implicit, reiterated proposal of (already defined) MCS
as a standard for robotics and more generally for cognitics

* More about standards and common platforms in robotics

* More about limits of classical notions (information, model),
which provide the basis for MCS.
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2. A spectrum of approaches for standards
and common platforms in robotics

2.1 Classical approaches
2.2 Free software and the like

2.3 Other standards related to
robotics

2.4 Synthesis
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2.1 Classical approaches

e Classical ways to get standards
and common platforms :

« COTS
 Publications

 Patents
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2.2 Free software and the like

* New possibilities for
cooperative developments:

* Free software
 Wikis
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2.3 Other standards related to robotics

e Robotic systems include
many components, with
ancillary standards:

* Kinematics (D-H)
* Motion control (trapezoidal

speed, PID...), sensors 1/0,...

Ethernet, TCP-IP

Linux, Windows, IEC61°131

Video, SAPI, etc.
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2.4 Synthesis

e Reuse and developments have
different aspects:

« Efficiency of the market excellent
when applicable

* Innovation or training considerations
may justify costly prototypes

* Funding, sharing, and community
efforts required on elements that are
critical for reaching long-term goals
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3. Quantitative cognitics 1 of 4

Beyond (static) information (e.g. dictionnary, movie
reels, recorded news): knowledge and cognition

Knowledge (in a particular domain)
* Ability to generate relevant information
* Requires implementation on a (cognitive) system
* Quantitatively defined by analogy to the size of a virtual
table containing all possible answers
Cognition
¢ Includes features other than knowledge: e.g. abstraction,
expertise, learning or complexity
 Expertise is a crucial concept: relates not only to
knowledge, but also to time. Reference for learning etc.
(re. MCS cognition theory)
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3. Quantitative cognitics 2 of 4

 Definitions and metrics for
automated cognition

« Framework in MCS theory:
e« cognitive agents or systems,
 information flows
« time considerations

info.
N

Cognitive

Framework for Agent
cognition g
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3. Quantitative cognitics 3 of 4

Cognitive concepts

4

based on 1B .
2 3 A Intelligence
- Information - E | Learing
:
- M od el <z & Expertise (know-how,skill,competence) /
- Knowledge Fluene
emory) y
/7
- (Time) /l Information I// Memory Time
A Model |

N\

=== Domain of reality ————————————

Information: n = ¥p, log,(1/p,) [bit]

Knowledge: K = log,(n,, 2™ +1) [lin] Main cognitive entities

Expertise: E = K/At [lin/s] in MCS th
Learning: AE = E(t,)-E(t,); >0 [lin/s] mn theory
Experience: R =r(n_+n_ )= An [bit]
Intelligence: | = AE/An [lin/s/bit]
Jean-Daniel Dessimoz, HESSO.HEIG-VD, Int. 14

Conf. SIMPAR-SCPR 2008, 3 Nov.2008




3. Quantitative cognitics 4014

* Benefits
« Unambiguous definitions, comparability
+ Clear estimation of capabilities and requirements
* Limits inherited from information nature
* Modeling - Reality is not upon reach?
« Subjectivity - New York Times or Rohrschach inkblot?
« Limits relating to cognition context
* Success experienced in some huge cognition domains
 To what extent can this be generalized? If yes how?
« Additional benefits - new directions
* Metrics show that infinitesimal knowledge may be OK
* Modeling requires goal setting: Reverse causal direction!
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4. Revisiting the concept of
information 1o.f3

Information, conveyed by messages, allows the
receiver to shape up his/her/its opinion, i.e.
internal model, simplified representation of
(some domains) of real world -

Receiver

Domain

Information, models,

1
Q=1{(1/p) 0= logz(—) [bit] culture and
p communication
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4. Revisiting the concept of
information 2.f3

Principle 1 - Information is
immediately perishable

- Message turns probability into certainty
- Example: text not read twice

1
0= logz(;) [bit]
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4. Revisiting the concept of

information 3.3
I ]

Principle 2 - Information is essentially
subjective

- The occurrence probability is estimated
by receiver
- Examples : heads & tail; heads & heads

1
0= logz(;) [bit]
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5. The notion of “model” 1.5

« A model : simplified representation
of reality; typically elaborated in
order to reach a certain goal.

« In as much as a model allows for
reaching a certain goal: it can be
qualified as good for this goal.
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5. The notion of “model” 2.5

e Principle 3 - Information requires

the notion of model.

* The very definition of information requires the
notions of message, and associated
probability, quantitatively estimated in a
representation appropriate for the receiver.

 This set of elements (messages, probabilities,
appropriate representation) de facto
constitutes a model.

e To establish a direct bridge between cognitive
world and reality is practically impossible
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5. The notion of “model” 3.5

e  Model or reality There is always a huge difference

between a real object and any model adopted to
describe it. Nor the picture (/eff) nor the map (right) are
close to exhaustively describing the “Home” of
Robocup congress in Atlanta 2007.
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5. The notion of “model” 4.5

 Principle 4 - Subject to a goal reached
in similar ways, the preferred model is

the most false.

e If the goal can be reached in a similar way
with a simpler model, i.e. with a model that
can be described with less information, the
latter model is generally considered as
preferable. In order to get simpler, a model
must ignore some aspects, becoming then
less complete with respect to reality.
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5. The notion of “model” 5.5

" t.‘ ,. @ <

*  Good and false.

— Models are “false”; e.g. France is often called after
its shape: hexagon (/eff).

— But they may be good for a specific goal.

- As a red jack “attracts” metal bowls in petanque

game (right), a goal is a prerequisite for elaborating
good models.
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6. Memory

A memory is a support, the essential property of which is the preservation of
information through time.
. As a physical support for long term, e.g. standing stones, memory does
not present a big interest from a cognitive point of view.
- Simply, what is expected : a long lasting stability of the physical support.
- To be able later on to get back exactly what has been written in a first phase.
- In this sense predictability is total; the amount of generated information is nil.
. From another point of view, observing a microelectronic memory device
shows the important role of addressing circuits, as well as of the
circuits responsible of writing and reading.

- Those processes (addressing, writing and reading), require one or several
rather complex cognitive systems.

- E.g. consider not a standing stone alone, but also the human being who had
shaped it up. For a library, it would be question not only of a collection of
books on shelves, but also of the librarian capable first to adequately go and
file information, and then later on, on demand, to search and find it back.

- Memory-related processes (addressing, writing and reading) can be
considered separately, per se, just as any other cognitive process.
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7. Conclusion

* Robocup could help develop SCPR, but there is
also a wide spectrum of other ways to do that

* Robocup: Rob+Al; “at-Home” league: +Human-
Machine interaction

* Quantitative cognitics: key field in this context.

e Theory published, now complemented with
revisit of supporting notions:

* Information is model-based, very perishable, and highly
subjective;

* Modeling is a necessity between cognition and reality;
models are, but infinitesimal exceptions, totally
incomplete. Yet they may be useful for some specific
goals.
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Thanks for your
attention!
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More information...
I ]

“La Cognitique- Définitions et métrique pour les
sciences cognitives et la cognition automatisée”,
Jean-Daniel Dessimoz, ISBN 978-2-9700629-0-5,
Aug. 2008, .
(Translation in English is in preparation)

List of other publications, especially in English:
browse from www.cognitics.com
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International Conference on Venice(Italy)
SIMULATION, MODELING and PROGRAMMING November, 3-7
for AUTONOMOUS ROBOTS (SIMPAR 2008) 2008

First International Workshop on
Standards and Common Platform for Robotics

Workshop at the International Conference on Simulation, Modeling,
and Programming for Autonomous Robots (SIMPAR) 2008

November 3rd, 2008
Venice, Italy
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OBJECTIVES

Application fields of robotics has been widely-spreading now, so that required functionalities of
robots becomes varied and complex. In order to handle such complexity, several activities for

Workshop is to provide a forum for discussion and exchangeof ideas among them on the topic

TOPICS

Topics of interest include (but are not limited to);

- Standardization activities of robotics

- Common platform for robotics and its software

- Middleware to integrate robotics and other software functionalities

- Other standards related to robotics

- Evaluation and comparison of existing standards or platform/middieware
- Open issue on standardization

ORGANIZER

Ttsuki Noda (AIST)

PAPER SUBMISSION

World templates for final camera-ready copies are available from the Springer-Verlag website.
The page limit for the final submission of papers is 12 pages. Paper must be in PDF format and
sent to Workshop Organizer ( scpr2008@m.aist.qo.ip).

The deadline is September 1st, 2008.

standardizations platform developments is attracting researchers and developers. The goal of the

about common framework for robotics that enhance abilities of robotics for complex applications.

All manuscripts should be prepared according to Springer-Verlag's Incs style. LaTeX style files and

PROGRAM

ime Table
11:00

Contributions to Standards and Common Platforms in Robotics; Prerequisites for Quantitative Cognitics [R]
Jean-Daniel Dessimoz
A Unified Framework for Mobile Robot Systems [R]

James Goodwin

Scripting the swarm: event-based control of microcontroller-based robots [R]

‘Stephane Magnenat, Philippe Retornaz, Basilio Noris, Francesco Mondada

An Experimental Set-up For Multi-Robot Applications [R]
Andac T. Samiloglu, Omer Cayirpunar, Veysel Gazi, and A. Bugra Koku

‘The Volksbot [R]

Haromut Surmann, Ansgar Bredenfeld, Thomas Christaller Reiner Frings, Thomas Wisspeininer

(lunch)
A new robotic system based on reusable robotic modules and a robotic middleware [R]
Daniele Caltabiano, Roberto Sannino, Davide Ghezzi, Luca Spelgatti
New autonomous, four-legged and humanoid robots for research and education [R]
Oskar von Stryk
“The Urbi Universal Platform for Robotics [L]

Jean-Christophe Baillie, Akim Demaille, Quentin Hocquet, Matthieu Nottale, Samuel Tardie

15:40)
(break)

‘An Introduction to Robot Component Model for OPRoS [L]
‘Byoungyoul Song, Seungwoog Jung, Choulsoo Jang, Sunghoon Kim
Standard for Robotic Localization [L]

Shuichi Nishio
Common Platform Technology for Next Generation Robots [R]
17:20 Tomomasa Sato, Nobuto Matsuhira, Eimei Oyama

(R) indicates regular presentation (20 min.) (L) indicates long presentation (30 min.)
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