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. Actuator

. Sensor
. Brain

/\ Fixed ZigBee
node

«ZigBee network
provides a shared
communication
medium and
localization

*Some fixed nodes
*All other actors may
be mobile or fixed
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P-Bus Segment

. Actuator

Master Brain

Content &

Games

Pervasive Bus or P-Bus

*A shared medium that
Interconnects all actors
*Divided to segments

P-Bus Info

*Sensor data

«Commands to actuators
*Knowledge (rules, models)
*Teacher’'s Feedback
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Sensors

o1 Y

‘P-Bus info

Learning
Component

Actuators

S-Interface

S/A-Interface

A-Interface

P-Bus Communication Substrate (ZigBee)
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Collaborative situation assessment

Inputs: Local sensor readings

Output: Child situation

Reasoning Techniques: Data fusion, DL reasoning, Situation similarity algorithms, other classification
rules,...

Self-adaptation

Objectives: Improve situation classification rules, alter activities program, update child profiles
Learning Techniques: Inductive logic programming, multi-relational probabilistic learning

Multi-sensor network [ [

Implicit & explicit feedback

from teachers
Decide

Rule-based decisions based
on activities program and socializing

<:g plan
Conflict resolution is a problem!

Activate/move companions
Adapt content of displays/speakers
Raise alerts




(s
Low noise Typical playin
No activity b playing

Normal noise

. Outdoor activities (environmental noise)
Eating

Sleeping :
(n) /§< /—/ Loud noise
1

Crying
: i / Fighting

Excitement

0 noise level 1

Y/
Fuzzification
Numbers  Symbols
Zadeh: computing with words

Playing Quietly Playing alone
Playing in ying
Group

Playing Alone = Isolated AND NOT Crying AND Noise IN (low, normal, loud)

Situation ontology
(described in Description Logics, maybe probabilistic)







Significant noise increase ( noise-level )
Crying
Fighting
Excitement
ﬁSends event/alert (since bad situations may be possible)

Retrieves more

_ local sensor data
Brain |

Alone/Smiling
ﬂ Inferred situation

Excitement Which reasoning rules?
eHard-coded (in the formal description of situations)
*Created dynamically (in an inductive way)

Single sensor is not sufficient!!!
Main advantages: increased accuracy, simple low cost sensors
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