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Efficient Similarity Computation based on Computational Geometry Techniques

TeTsusHl MATSUT™ and Takeakt UNOTL

Edit distance (Levenshtein Distance) is one of popular measure for evaluat-
ing the distance of genome seqgences, while it has some disadvantages such as
straightforward algorithms take square time, decreasing the computation time
without approximation is difficult, and it does not consider continous similarity
but considers matches similar even the matches are not continuous but skipping.
In this paper, we propose a new similarity measure based on local similarity,
and an efficient algorithm for it. Intuitively, edit distance is the maximum
matches of the same letters without crossing. Contrary, our “fragment edit dis-
tance” matches similar short (fixed length) substrings of Hamming distance at
most the given threshold. Usually, such similar substrings appear consequently,
thus we reduce the data size by unifying consequent substrings, and propose
an efficient algorithm utilizing computational geometry based computational
technique. The computational experiments show the efficiency even for large
scale data that could not be solved by the existing algorithms.
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