AT EAT (AL AAVIEdTA =5F), A2l A%, 2001
Journal of Industrial Technology, Kangwon Nat’l Univ. Korea, No. 21 A, 2001.

B9 A3S Adstes 284U ABEAAX iR 7)Y

A Subsequence Matching Technique that Supports
Time Warping Efficiently

TR 2 oy g =EM ol d Y

Park, Sang-Hyun Kim, Sang-Wook Cho, June-Suh Lee, Hoen-Gil

Abstract

This paper discusses an index-based subsequence matching that supports time
warping in large sequence databases. Time warping enables finding sequences with
similar patterns even when they are of different lengths. In earlier work, we suggested
an efficient method for whole matching under time warping. This method constructs a
multidimensional index on a set of feature vectors, which are invariant to time warping,
from data sequences. For filtering at feature space, it also applies a lower-bound
function, which consistently underestimates the time warping distance as well as
satisfies the triangular inequality.

In this paper, we incorporate the prefix-querying approach based on sliding windows
into the earlier approach. For indexing, we extract a feature vector from every
subsequence inside a sliding window and construct a multi~dimensional index using a
feature vector as indexing attributes. For query processing, we perform a series of
index searches using the feature vectors of qualifying query prefixes. Our approach
provides effective and scalable subsequence matching even with a large volume of a
database. We also prove that our approach does not incur false dismissal. To verify
the superiority of our method, we perform extensive experiments. The results reveal
that our method achieves significant speedup with real-world S&P 500 stock data and
with very large synthetic data.
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FAF e AA vl A (whole matching)® A B
Al oA (subsequence matching)2-& TFE g}
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o5l A T L= dide] He 7 Ada
o] Zo)7} Zolol grii= Aol ;,114

L, (8,Q)= (Zl Slil — fi] 1")

1<p=< o,

% A& SshQuel B A% ABE Swe

2 % E}?J 2% Ae(time warping distance) Duv
= 7 ol AAAe=Z HAT17]
A9 1

(1) D>, <) =0,

(2) DS, <>) = Dwl<>, Q) =
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o, pT FoR SN AEste Dwrt Adete
pst FUSA AR A

o] 7}l o2 F U EAES 94 o=
YHEZ AL3E ARy Q922 FAslm, o
A9 Dw-nE ol &% GEHy DdAE EFid
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TW_Subseq_Matchingl

Input: query sequence g, tolerance &

candSet = {};

ansSet = {};

(1) Extract four features from q[1:];

(3) candSet = candSet U queryResult;
FOR each entry in candSet .DO

return ansSet;

Output: a set of pairs (sequence identifier, subsequence position)

FOR each j between minPrefixLen and maxPrefixLen DO
(2) queryResult = PerformRangeQuery(<features for q[1j]>, &);
(4) Read the corresponding subsequence s from-the database;

(5) Build a cumulative distance table T between q and s;

(6) IF Dw(g, s) < &, insert q into ansSet;

2025 1. et U JlEh MEARA 8 2DS
TW_Subseq_Machingl.
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