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Ontology is a formal conceptualization of a particular domain of interest shared among heterogeneous
applications. It consists of entities, attributes, relationships, and axioms to provide a common understanding of
the real world. With the support of ontologies, users and systems can communicate with each other through an
easier information exchange and integration. Ontologies help people and machines to communicate concisely by
supporting information exchange based on semantics rather than just syntax. Fuzzy ontology is based on
information granulation theory and is a robust method for implementing knowledge bases. In this paper a novel
approach is proposed to update membership grades of fuzzy ontology.

Primitive topology and relational grades between entities are defined by an expert. After construction of
fuzzy ontology, it is not realistic to assume the ontology as an ideal one. Thus according to interactions with the
environment, a dynamic and intelligent mechanism is needed to modify the ontology. Many methods have been
proposed to modify the fuzzy ontology dynamically. These methods have proper functionality until facing
contradictory information. The main drawback of these methods is that they cannot handle contradictory
information well. Facing contradictory information, they use the weighted average of expert information and
contradictory information. In this paper a novel approach is proposed based on Boltzmann selection and fuzzy
logic. Boltzmann selection or simulated annealing search is an optimization method which simulates annealing
of solid crystals. The proposed method decides like humans and uses statistical fuzzy information when facing
contradictory information. Thus incrementing perceptual information leads to decrementing incorrect decisions
in an exponential rate.

KEYWORDS
Boltzmann selection, fuzzy ontology, simulated annealing
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function Simulated — Annealing (problem, schedule)returns a solution state (6)
fort=1toodo

T « schedule|[t]

if T =0 thenreturn current

next « a randomly selected successor of current

AE < Value[next] — Value[current]

if AE > 0 then current < next

else current « next only with probability e/
end
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Initialize : feyrrent = frrimitiver Gcurrent = 1 — fprimitive
while new information reached

b= IfCurrent - fnewl
if b <05

fnew - fCurrent
feurrent = fourrent +
Qf +1

else



_ fnew — Ycurrent
Ycurrent = Ycurrent +
Qs+1

if Qlglisnot 0
AE = (Qlgl —a—QIfDb
output = g with probability e*Felse output = f
else output = f
end
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