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The target of the present study is to achieve a flexible interpretation ability and the
briefing ability to the dynamic event which is including the causality on the robot. A
concrete purpose of this study is to acquire and to structurize the conceptual structure
independently by the robot.

We have proposed the conceptual structure "Cognitive Ontology" to interpret the event

of the real world that the robot observed. In this research project, we divide our

research target into the following four research topics:

1) Realization of a function to execute recognition of color, geometry pattern,
structure, and movement orbit in rapid way.

2) Achievement of technology that robot can selects and renews a target object of
attention for composes causal relation based on forecast of objects’ interaction.

3) The function automatically to extract and to acquire conceptual structure while in
real time observing it.

4) Active acknowledgement function of Cognitive Ontology based on interaction
between the robot and an observed objects or events.
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Table 1 Definition of the FEntity and
the Realtion.

Sign Definition

ENT | Entity: Major instance of phenomenon description
which exists as a spatiotemporal Entity in cognitive
ontology

REL | Relation: Relation between Entities which is de-
fined as a relative parameter between ENT. REL
gives relative relationship in cognitive ontology to
connected ENT even if the ENT is undefined.

Table 2 Definition of the Entity for
obsevation to scene interpretation.

Sign Definition

ENT hash Hash value of ENT
ENT .name Code of ENT

ENT .center Center position of ENT

ENT Leonser
ENT .posture

Uncertainty of ENT .center
Posture which its Entity can be ob-
served by a robot

ENT &posture Uncertainty value of ENT.posture

ENT scale Relative scale of Entity which is nor-
malized by the size of robot. The
dimension of scale is depend on the
modality dimension of a robot

ENT &Ecate Uncertainty value of ENT.seale

ENT .property | Observed sensor pattern of ENT by a
robot

ENT .port Connection port from ENT to other En-

tities

Table 3 Definition of the Relation for
obsevation to scene interpretation.

Sign Definition

REL hash Hash value of REL
REL name Name of REL
REL.property | Variety of REL
REL direction | Direction of REL

REL fdf}'ec tion
REL.scale

Uncertainty index of REL.direction
Scale of between connected two ENT
by this REL, for example, geometrical
distance or time scale.

REL.& .. Uncertainty index of REL.scale
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Endogenous attention

Cognitive Ontology
(structured knowledge for recognition)

(A) Current attention target

ENT,,, =ENT"
Observation (B) Unconscioustracking
New Pattern Movement prediction and tracking of
Information [ matching, unconscious recognized entities.
(Latest image) . e
'Be Movement and (Panticle filter) ENT.',;L.

Color analysis.

Exogenous attention

(C) Attention jump
Interruption by
unpredictable quality

ENTS ., m

Correspond?

(D) Object Recognition
Symbol grounding based on
correspondence with prediction.

(E) Event description

EN"I‘C“__m RELY,,, .name ENT,?’_mme

Ex.)= { man, drink, coffee }

Currentattention target (A)
m : Current attention target ENT which is
recognized according 1 the visual pattem. (ENT,qy ropenty )

Unconscious attention target (B, C)

"3y b ENTs which is detected from thereal world,
and tracking are continued for those ENTs.

Conscious attention target for event description (E)

EN'[é: :Consciously recognized ENTs which is used forevent description.

:Consciously recognized RELs which is used for event description.

Figure 1 Developed system construction
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