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Hybrid Lower-Dimensional Transformation for Similar Sequence Matching

Yang-Sae Moon'

- Jinho Kim"

ABSTRACT

We generally use lower-dimensional transformations to convert high-dimensional sequences into low-dimensional points in similar
sequence matching. These traditional transformations, however, show different characteristics in indexing performance by the type of
time-series data. It means that the selection of lower-dimensional transformations makes a significant influence on the indexing
performance in similar sequence matching. To solve this problem, in this paper we propose a hybrid approach that integrates multiple

transformations and uses them in a single multidimensional index.

We first propose a new notion of hybrid lower-dimensional

transformation that exploits different lower-dimensional transformations for a sequence. We next define the hybrid distance to compute the
distance between the transformed sequences. We then formally prove that the hybrid approach performs the similar sequence matching

correctly. We also present the index building and the similar sequence

matching algorithms that use the hybrid approach. Experimental

results for various time-series data sets show that our hybrid approach outperforms the single transformation-based approach. These
results indicate that the hybrid approach can be widely used for various time-series data with different characteristics.

Key Words : Data Mining, Time-Series Databases, Hybrid Lower-Dimensional Transformation, Similar Sequence Matching
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Algorithm BuildIndex(S, F,,...,F,)

/I S is aset of data sequences to be indexed.

/| F, is the i-th lower-dimensional transformation of the hybrid transformation.
1 foreach data sequence SeS do

2 for each lower-dimensional transformation F, do

3 Obtain the low-dimensional point F,(S) using F;

4 end for

5 Obtain the hybrid transformed point HT(S) by concatenating F,,...,F,;
6 Construct a record <HT(S), ptr(S)>, where ptr(S) is the pointer to S;

7 Insert the record <HT(S), ptr(S)> into the index;

8

(a

end-for
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Algorithm WholeMatching(Qe, F,,...,F,)

/| Qis a query sequence given by a user.

/| & is the user-specified tolerance.

/| F is the i-th lower-dimensional transformation of the hybrid transformation.

1 for each lower-dimensional transformation F, do

2 Obtain the low-dimensional point F,(Q) using F;

3 end for

4 Obtain the hybrid transformed point HT(S) by concatenating F,,...,F,;

5 Construct a range query using HT(Q) and the tolerance €;

6  Obtain the candidate sequences by searching the index; // Note that in this step we use
the hybrid distance HD() instead of the original distance D()

7  for each candidate sequence S do // Perform the post-processing step.

8 Retrieve the real data sequence S from a database;
9 Identify S as a true similar sequence if D(Q,S) <&;
10 end for

11 Return the true similar data sequences;
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