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Abstract
Simulated annealing ontology matching, or SANOM, is an ontology alignment system which exploits
the well-known simulated annealing to find the correspondences. The system considers three diﬀerent
similarity measures, namely string-based, linguistic-based and structural-based measures. A rudimentary
version of the proposed method is participated in Ontology Alignment Evaluation Initiative (OAEI) 2017.
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1. Introduction
SANOM is an energy-based ontology alignment system which tries to find the most possible alignment
through the minimization of a predefined energy function by simulated annealing.
To define the energy function for a given alignment, we need to process each correspondences in the
alignment. To do so, three diﬀerent similarity measures is taken into account. For each correspondence
in the alignment, the minus sum of all the similarity measures is considered as the energy; therefore, the
alignment with minimum energy entails more similar concepts. In the following, the potential similarity
measures are reviewed along with the simulated annealing.
1.1. Simulated Annealing
Simulated annealing is a probabilistic approach to estimate the global optimum of problems which cannot
be solved by the standard optimization techniques. As the name suggests, this technique simulates the
annealing in metallurgy which slowly cool the materials to decrease their defects.
The controlled cooling in the Simulated Annealing method is implemented as the decrease in the probability of accepting the worse solution. It is fundamental in this algorithm to accept the worse solutions with
some probability in order not to stick in the local optimum.
Let S be the current state and S ′ be the successor (or the neighbor) created based on the current state.
Simulated Annealing needs a fitness function to estimate the fineness of each state. The transition form
the current state to the next is probabilistic: If the successor has a better fitness than the current state, then
the transition to the successor will definitely happen (or with the probability of 1.) In other words, the
transition to the successor is made if ∆E = f itness(successor) − f itness(current) > 0 where ∆E is the
diﬀerence between the fitness of two states and fitness(a) indicates the fineness of the state a. Otherwise, if
the successor is not as good as the current state, e.g. ∆E < 0, the transition happens with the probability of
∆E
P = e T where T is the temperature. It is plain to see that transition to the worse solution is less likely when
the temperature is lower. The simulated annealing algorithm starts with higher temperature and gradually
decreases the temperature. This means that the probability of transition to the worse solution is way higher
at the beginning, and little by little it is less feasible to get the worse solution as the temperature augments.
The overall procedure of Simulated Annealing is brought in Algorithm ??.
2. Simulated Annealing-based ontology matching
2.1. Problem Formulation
The ontology alignment is the relation between the concepts of two given ontologies. The relation (or map)
could be seen as a bipartite graph, in which each part represents the concepts of one ontology and the edges
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indicate the similarity among concepts. Let G be the bipartite graph depicting the relation between the
concepts of two given ontologies. Assume that C1 and C2 are the concepts of two given ontologies, the
nodes of the graph are the concepts of two ontologies, i.e. V = C1 + C2 , and the edges are E = T 1 × T 2 .
The cardinality is assumed to be 1 : 1, meaning that each concept from the first ontology is mapped only
with (maximum) one concept from the target ontology. Let S (e), e ∈ E be the similarity between two
arbitrary concepts, the goal could be summarized in the following problem
∑
max
S (e)
(1)
e∈E

To gauge the similarity of two given concepts, various measures are considered. The similarity measures
are classified into string, linguistic and structural measures. Thus, S (e) can be defined as
S (e) = S s (e) + S l (e) + S st (e)

(2)

where S s (.), S l (.)andS st are the string, linguistic and structural similarity measures, respectively.
2.2. SANOM
Let the energy function E(.) be
Eng(E) =

∑

S (e)

(3)

e∈E

then the output alignment of the above energy function from the simulated annealing method is the final
result of the system.
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