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In this paper, we discuss multiple ontologies for distributed and heterogeneous knowledge-base systems from
four different viewpoints. First, we model ontology as combination of aspects each of which can represent
a way of conceptualization. Aspects are combined either as combination aspect which means integration of
aspects or category aspect which means choice of aspects. Second, we show translation of messages as a way
of interpreting multiple aspects in multi-agent systems. A translation agent can translate a message with
an aspect into a message with the other aspect by analyzing dépendency of aspects. Third, we show how
multiple ontologies are represented and used in real-world agents. We provide three different ontologies, i.e.,
ontologies for object, space, and action. Since ontologies for real-world agents should be different because
of their functions for sensing and acting, those ontologies are partially shared as shared ontologies. Finally,
we show a statistical approach to aid ontology building which can detect similarity and difference among

ontologies.
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(adult ?f ?fl1)
(student 2f ?2£f2)

(temple ?x)
(name 7?x ?y)
(fee ?x 2?f)
(adult ?f 2f1)
(student 7f ?7£2)
(fee-value ?fl ?vl)
(fee-value ?f2 ?v2)
(< 2vl 500)

(< ?v2 400)

(fee-value 2fl ?vl)
(fee-value 2f2 ?v2)
(< ?vl 500)

(< ?2v2 400)

(string ?y)
(temple-fee ?f)
(temple-fee-elm 7f1)
(temple-fee~elm ?£2)

(b) Adding class definitions

(a) The given message

(temple ?2x)

(name ?x ?y)

(fee ?x 7fee)
(fee-value ?fee ?value)

(temple ?x)

(name ?x ?y)

(fee ?x 7?fee)
(fee-value ?fee ?value)

(< 2vl 500) (< ?2v1 500)
(< ?v2 400) (< ?v2 400)
(string ?y) {string ?y)

(temple-fee ?f)
(temple-fee-elm ?f1)
(temple-fee-elm ?£2)

(temple-fee ?f)

(c) Applying a translation formula  (d) Removing unnecesary literals

5: 2RI

@ "™ 2 Q‘f’g Y H
Facilitator i Heabe
2 /Medialor Agent Recommender

client

@ o
‘." [C):ti
e
- Sl
T

©E"""/ﬁy'\'\
2o22,2 o¢

servers

Ontology Server

B 6: BRGSO



(a)Knowledge on object

(b)Knowledge on space

(c)Knowledge on action
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fetch Shared Representation
{object solaris)
(from_place ?place-a)
(to_place  (on operatorl))
(subject Zagent-b)
(from ?place-c)
(to Tplace-d}
bring
handover
L 2 3 4
move®™ r_handoVer h_handover carry
(subject kappalb) (object solaris) (obiect solaris) (object solaris)
(from (at kappalb)) (from_place (on rack_agtl)) (from_place (on rack_agt1)) (from_place (on kappalb))
(to(in front of rack agtD)Y| (to_place  (on kappalb)) (to_place  (on kappalb)) (to_place (on kappalb))
(subject kappalb) (subject rack_agtl) (subejet kappalb)
(from (at kappalb)) (from (meetingpoint rack_agtl kappalb))|| (from (at kappalb))

to (meetingpoint rack ggtl kappalb (to (meetingpoint rack agtl kappalbj] (o (in front of operatorl))} )

(Transiation) (Transation) (Translation) (_Transtation)

move (y,:gj!ngim w3 move !xu!m_uul) toridasi (cell g'g 3) (point no 20) move MX_w_ntﬂ)
\ Local Representation
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