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On the Selection of Appropriate Distance Measure for
Timeseries Classification using Local Shapelet

TAKAAKI TsusiMoTo®  KUNIAKI UEHARA!P)

Abstract: There exists many distance measures for time series data. However, none of them can estimate
similarity correctly on all datasets. This paper describes a framework for selecting an appropriate distance
measure for each dataset using Local Shapelet. Experimental results with the selected distance measure show
better performance than with other distance measures.
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Table 1 Error rates of different distance measures using 1-NN.

Data Set EUC L1 Linf DTW wDTW

EDR

ERP LCSS wLCSS FTSE SpADe DDTW

50words
Adiac
Beef

CBF
Coffee
ECG200
FaceFour
FaceAll
fish
GunPoint
Lighting?2
Lighting7
OliveOil
OSULeaf
Swed.Leaf
syn.con.
Trace
TwoPat.
wafer
yoga

0.407
0.464
0.400
0.087
0.193
0.162
0.149
0.225
0.319
0.146
0.341
0.378
0.150
0.448
0.295
0.143
0.368
0.095
0.005
0.160

0.379
0.495
0.550
0.041
0.246
0.182
0.144
0.192
0.293

0.555 0.375
0.465
0.433
0.003
0.191
0.221
0.064
0.060
0.329
0.140
0.204
0.252
0.100
0.401
0.256
0.019
0.016
0.000
0.015
0.151

0.291
0.446
0.583
0.006
0.252
0.153
0.164
0.079
0.261
0.055
0.320
0.202
0.118
0.424
0.221
0.014
0.075
0.000
0.005
0.151

0.428
0.583
0.534
0.087
0.175
0.421
0.401
0.314
0.093
0.251
0.286
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0.488
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0.279
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0.161
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0.181
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0.107
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0.112
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0.171
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average 0.247 0.240 0.368 0.185 0.191
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Table 2 Comparison of test data and Local Shapelet.
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Fig. 1 Clustering of error rates of each distance measure.
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Fig. 2 Extracted Local Shapelet.
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Table 3 Voting result of distance measure.

Data Set wDTW EDR DDTW
50words 0 341 114
Adiac 0 1 390
Beef 0 20 10
CBF 243 657 0
Coffee 1 21 6
ECG200 45 41 14
FaceFour 32 1658 0
FaceAll 0 88 0
fish 0 173 2
GunPoint 0 150 0
Lighting?2 54 7 0
Lighting7 61 2 0
OliveOil 0 30 0
OSULeaf 0 2 240
Swed.Leaf 9 216 400
syn.con. 95 205 0
Trace 15 0 48
TwoPat. 4000 0 0
wafer 197 5967 0
yoga 18 811 2171

04 0DO0DOOO0 EDRODTWODDTW OODOO 1-NNOOOO
oo
Table 4 Error rates of selected distance measure, EDR, DTW
and DDTW using 1-NN.

Data Set oooo EDR wDTW DDTW
50words 0.271 0.271 0.291 0.291
Adiac 0.380 0.457 0.446 0.380
Beef 0.400 0.400 0.583 0.585
CBF 0.013 0.013 0.006 0.377
Coffee 0.160 0.160 0.252 0.177
ECG200 0.153 0.211 0.153 0.167
FaceFour 0.045 0.045 0.164 0.048
FaceAll 0.050 0.050 0.079 0.125
fish 0.090 0.107 0.261 0.090
GunPoint 0.079 0.079 0.055 0.006
Lighting2 0.320 0.088 0.320 0.273
Lighting7 0.202 0.093 0.202 0.431
OliveOil 0.062 0.062 0.118 0.262
OSULeaf 0.082 0.115 0.424 0.082
Swed.Leaf 0.088 0.145 0.221 0.088
syn.con. 0.118 0.118 0.014 0.430
Trace 0.000 0.150 0.075 0.000
TwoPat. 0.000 0.001 0.000 0.000
wafer 0.002 0.002 0.005 0.010
yoga 0.078 0.112 0.151 0.078
average 0.132 0.134 0.191 0.195
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