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Distance Measure based on Shape with Frequency and Spectrum in Time
Series Data

Keishi TAKI T Kuniaki UEHARA f
t Graduate School of Engineering, Kobe University

In recent years, various metrics have been proposed to calculate similarity between time series data.
However most of metrics do not consider shape of time series data. This paper proposes a novel
similarity metric, named Distanced measure based on Frequency and Spectrum (DiFS), based not
on individual data points but on shapes of vectors. DiFS calculates similarity between vectors with
spectrum. In adddition, we propose efficient method, named eDiFS, utilizing characteristic of DiFS.
The effectiveness of DiF'S are evaluated through a variety experiments on standard benchmark data
sets.
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Table 1 43 5EM:RE D L.

Dataset DTW DDTW SpADe AMSS DiFS

Gun-Point 0.093 0.007 0.007 0.000 0.000
‘Wafer 0.020 0.028 0.012 0.011 0.000
OliveOil 0.138 0.200 - 0.200 0.0687
Yoga 0.164 0.180 0.123 0.158 0.093
Coffee 0.179 0.400 - 0.143 0.143
50 Words 0.310 0.308 0.215 0.242 0.174
Beef 0.500 0.467 - 0.433 0.200
Adiac 0.396 0.381 0.319 0.345 0.317
OSU Leaf 0.409 0.116 0.132 0.103 0.140
Swed. Leaf 0.210 0.114 0.125 0.104 0.128
Trace 0.000 0.000 0.000 0.000 0.050
Fish 0.167 0.103 0.017 0.040 0.046
Face (four) 0.170 0.375 0.034 0.261 0.205
ECG 0.230 0.170 0.130 0.170 0.160
Face (all) 0.192 0.126 0.214 0.265 0.227
TwoPat. 0.000 0.002 0.005 0.0902 0.147
CBF 0.003 0.011 0.020 0.522 0.417
Syn. Con. 0.007 0.440 0.080 0.523 0.480
Lightning-2 0.131 0.328 0.278 0.180 0.246
Lightning-7 0.274 0.425 0.815 0.301 0.4938
AVERAGE 0.179 0.217 NaN 0.205 0.187
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