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Adaptive Time Warping
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Recently, time series produced and treated in many
fields, and fast similarity search in large time series
databases becomes important. For this subject, similarity
search techniques based on Euclidean distance are
straightforward. However, recent studies have shown that
time warping distance is more robust distance in
similarity search for time series. Difficulty is that time
warping distance is computationally expensive.
Traditional indexing techniques are powerless because it
violates the triangle inequality. To overcome this problem,
compression is considered to be effective and some
techniques which divide time series into fix length for
compressing have been proposed. In this paper we
propose an adaptive compressing technique. Prefer to fix
length division, our approach divides a time series
according to its characters hence obtains higher effect
while keeping lower information lost in compression. The
effectiveness has been confirmed in out experimental
results.
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Fig.1 Euclidean distance and Time Warping distance
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Fig.2 An example of warping path
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Fig.4 Variable length compression of time series
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Fig.7 Grouping of warping path
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Fig.8 Application of TW to original time series
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Keogh,E.&Folias,T.(2002).The UCR Time Series
Data Mining Archive (http://www.cs.ucr.edu/~eamonn/
TSDMA/ index.html)
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Fig.9 CBF data
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Fig.10 Examples of real data
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parameter time(ms) correct(%)
Euclidean 3.4 64.97
W 1086.3 83.30
PDTW 2 270.1 77.28
4 67.8 74.56
8 18.2 68.14
ATW 0.1 366.9 80.26
0.2 106.3 75.95
0.4 8.5 80.54
1

Table 1 Result of experiments with CBF dataset

parameter time(ms) correct(%)
Euclidean 70 26.19
W 100020 80.95
PDTW 2 26090 79.05
4 6140 66.19
8 1600 59.05
ATW 0.1 8320 82.86
0.2 3810 81.90
0.4 1740 67.62
2

Table 2 Result of experiments with real dataset
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Fig.11 Result of experiments using CBF dataset
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Fig.12 Result of experiments using real dataset
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