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Intelligent Robot

= RH-Y Cooperating robot for domestic
services

= Quantitative Cognitics
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Project Objectives

*Target technical outcomes

« Novel mobile integrated system, capable of autonomous action, cooperative
behavior, and robot-human interaction;

= Infrastructure suitable for assessing some specific, focused R&D results and
for benchmarking alternative approaches

« Key components to be possibly transfered to other systems

*Target socio-economical impact(s)

« Huge potential as ageing and progress make the population less able and
willing to handle many of home tasks and chores; besides, general concerns
for security is also a factor making this project outcome attractive; finally,
manufacturing could also benefit from these results, both as improvements
in production technology and as novel goods to be produced
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RH-Y Cooperating robot for
domestic services

= Overview of hardware and capabilities

= Structure of main cognitive processes

= Computing resources (functions and processors)
= Control panel, with map and sensor samples

= Agile strategic programming and other aspects
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RH2-Y Robot (1 of
5)

Overview of hardware and

New (with respect to picture on right): arm, hand,
iveCo controllers,, wireless micro and
headphone, loudspeaker
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RH2-Y Robot (2 of 5)

Structure of main cognitive processes
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RH2-Y Robot (3 of 5)

Computing resources
(functions and processors)
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RH2-Y Robot inherits a lot of the functionnalities of our other autonomous robots.

PERCEPTION — - ACTION
lalogue an
Speech
protocole synthosis
Supervision
and strategy

Decision making

Laser Scanner

Motion control

Trajectory
management

Its architecture includes various elements: | "= = I | proeme

- a laptop or tablet-PC runs the software, Muttagent epplcaton ]

- a Beckhoff API manages low-bandwidth %— ‘
input output signals, |

- a TCP/IP AXIS camera provides low-level | ™ ’
vision to our robot, Phget

- motor controllers ensure adequate robot e ’ aben |
motion at joint level,

- an Ethernet switch or hub provides Windows o,
communication between those elements | :2|

Real-time interaction and supervision is programmed in a proprietary multiagent
environment, named Piaget. - Laser scanner and various sensors are also used

- Novel contributions for Robocup-at-Home application include the integration of vocal
communication (analysis and synthesis), wireless remote control (“chat" mode), as well as
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map and trajectory management, arm and hand design.
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Agile strategic programming
= Multiagent architecture
with 100 ns granularity GoStated 20
= Piaget environment 20 DemarrerMatchAG
= VAL-type instructions
Other aspects
= Distributed control 22
= Cognitic approach
= Mechatronics
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Quantitative Cognitics

= Cognitive properties

= Behavioral model (black-box) for cognitive
systems

= Examples of cognitive systems

= Main cognitive properties

= Example of cognitive task
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/1 Intelligence

Learning

Abstraction

Concretization

Expertise (know-how, skill, competence)

/I Knowledge é Fluency
S—

) Information Memory Time

/1 Model |

Complexity
Experience
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Behavioral model (black-
box) for cognitive systems

systéme
cognitif

- physico-chimique
- électronique
- mécanique

-etc

Behavioral models, or « black boxes », are essentially characterized by
input and output information flows; the approach is applicable to different

levels of détails
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) Examples of cognitive systems
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Main Cognitive Properties

Complexity; « lots of information ». Unit: [bit]
Simplicity : «ittie information ». Unit: [1/bit]
Knowledge: « do it right ». Unit: [iin]

Context: -
Expertise: « do it right and fast ». Unit: [lin/s]

Moael: Abstraction: « less information ». Unit: none, [bit/bit]
simple, goal-driven  Concretization: « more inform. ». Unit: none, [bit/bit]
representation .

Learnmg: « increasing expertise ». Unit: [lin/s]

Information: Intelligence; « learning « fast » ». Unit: [lin/s/bit]
Model update. T

oasl upaate Reductlblllty: « simpler how to do». Unit: none, [bit/bit]
Unit: [bit]

EtC.: right,true,good, wisdom, sapience, and other concepts
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Conclusion (1 of 2)

Keywords: robotics, cognitive systems, human and social interaction

PI’OjECt Objectives (technical outcomes)
= Novel mobile integrated system, capable of autonomous action, cooperative
behavior, and robot-human interaction;

= Infrastructure suitable for assessing some specific, focused R&D results and
for benchmarking alternative approaches

* Key components to be possibly transfered to other systems

« Methodology and web engine for objectively and quantitatively assessing
cognitive properties (e.g. capabilities or requirements)
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Conclusion (2 of 2)

Project Objectives (socio-economical impact)
* Huge application potential:

« ageing and social progress make the population less able and willing to
handle many of home tasks and chores

= general concern for security is another factor making this project
outcome attractive

« manufacturing could also benefit from these results, both as
improvements in production technology and as novel goods to be
produced

= our quantitative approach allows for a better assessment and related
decisionmaking in cognitic domains
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