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AMSS: A Similarity Measure for Time Series Data
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Fig.6 An example of warping path in DTW.
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Fig.7 An example of warping path in LCSS.
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Fig.8 An example of warping path in AMSS.
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Table 1 Classification performance of Euclidean

Distance, Warping Window DTW,

LCSS, AMSS with 1-Nearest Neighbor.

Dataset Euclidean | DTW | LCSS | AMSS
Gun-Point 0.087 0.087 | 0.040 | 0.000
Trace 0.240 0.010 | 0.090 | 0.000
Fish 0.217 0.160 | 0.114 | 0.040
OSU Leaf 0.483 0.384 | 0.306 | 0.103
Swedish Leaf 0.213 0.157 | 0.290 | 0.104
Coffee 0.25 0.179 | 0.214 | 0.143
| Adiac 0.389 | 0.391 | 0.675 | 0.345
Beef 0.467 0.467 | 0.500 | 0.433
50 Words 0.369 | 0.242 | 0.352 | 0.242
Lighting-2 0.246 | 0.131 | 0.213 | 0.180
Face (four) 0.216 | 0.114 | 0.307 | 0.261
Face (all) 0.286 | 0.192 | 0.393 | 0.275
Lighting-7 0.425 | 0.288 | 0.438 | 0.301
CBF 0.148 | 0.004 | 0.084 | 0.522
Synthetic Control | 0.120 | 0.017 | 0.273 | 0.527
Wafer 0.005 | 0.005 | 0.017 | 0.011
'ECG 0.120 | 0.120 | 0.190 | 0.170
"OliveOil 0.133 | 0.167 | 0.500 | 0.200
Two Patterns 0.09 0.0015 | 0.000 | 0.090
Yoga 0.170 0.155 | 0.149 | 0.158
RS RE 0.234 0.164 | 0.257 | 0.205
BERE 0134 | 0.135 | 0.182 | 0.160
fish

- classl] 4
class2

%00 mtsoo 400 500

CBF

40 80 120

10 “Fish” & “CBF” O
Fig. 10 Shapes of trajectories of data “Fish” and “CBF”.
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Table 2 Dataset of 2-dimensional time series.

F—% F-IR] T-VE |
ASL_clean 26 61~94 |
buoy_sensor 8 215~255 |
| cameraMouse 15 924~1719 ]
| flutter 4 255
[ MarineMammals 4 109~169
mariohWords 52 309~1841
RandomWalk 13 256
robot._arm 4 256
TrackingPoor 23 435~759 |
Lall 150 | 61~1841 |

F 3 RIERRFIOPHERER

Table 3 Classification performance in 2-dimensional
time-series dataset.

[ DTW [ LCSS | AMSS

| error rate | 0.700 | 0.219 | 0.079

al
05
11 77— ¥ 73 Ak# ‘Sakoe-Chiba band’
Fig.11 A warping path constraint ‘Sakoe-Chiba
band’.

R BFEICEETAIEDNTESL., LdoT,
BRAFISEOFEIEL > TWTh, RFPToOYy
FLVOFFAEM L CuRIE, EUEIE A, 8
BOP T 2BERFFE T2 EUL TV B LA RT I E
WTE5,

3.2 T—EBELINIEH

i E AW SE LR E LOBEEIRL T, 7—
Yo 7R AflfosiErmny. £, ke LT
Sakoe-Chiba band & DB S 47 - 7 [10]. 11 12
RENB LI, Sakoe-Chiba band 2L o TV —¥
YU NRAHNE DBDEREIL, THONEEEFITR 2
ROEHTHE NS KEOFRICHIRI NS,
WIEE r 12, BRFIOREED 0~100%0 b DT, F
MT— B A5 EBEORV O EBEMNIZAY
TWA, WEIE % TIX, 7Yy I NNAWEUEST
FIOMMAREFELL LD, §XTHORZ MM 11
THRITIF S A, TFIRIE 100%0 & %213, HH%E
THWEBEEE L RD,

2585



ETEHBEFARHICEE 2008/11 Vol. J91-D No. 11

K4 T-ErINAREROMEE

Table 4 Performance of warping path constraints.

[ Dataset no constraint | Sakoe | Itakura
50 Words 0.281 0.386 | 0.242
Adiac 0.667 0.483 | 0.345
Beef 0.700 0.400 | 0.433
CBF 0.528 0.654 0.522
Coffee 0.250 0.357 | 0.143
ECG 0.230 0.53 0.170
Face (all) 0.251 0.691 | 0.275

| Face (four) 0.704 0.409 | 0.261
Fish 0.194 0.434 | 0.040
Gun-Point 0.060 0.053 | 0.000
Lighting-2 0.459 0.459 | 0.180
Lighting-7 0.425 0.863 | 0.301
OliveQil 0.900 0.266 | 0.200
OSU Leaf 0.368 0.458 | 0.103
Swedish Leaf 0.495 0.431 | 0.104
Synthetic Control 0.527 0.833 | 0.527
Trace 0.250 0.220 | 0.000
Two Patterns 0.097 0.746 | 0.090
Wafer 0.009 0.006 | 0.011
Yoga 0.160 0.413 | 0.158
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72bDTHD. FHEDPL, WELOHBHIERLTNS
Z L4353 5. Sakoe-Chiba band TI3HED RV
OE, T YEADVIELL{ITHONT, B&E-o oiE
RN LHBHDH. —F, BOLWHBOY
12, BIRD—D2DRZ P VIZE L DY PTG
SNEBEPELAI LB A, F/z, Coffee D%
R.% &, Sakoe-Chiba band & 0 d#ill#7% LOH A4
E=RL . CHRISINEBITHERNIZ o 2RSS, T
AMF=F AN TEhotEZLNE. ZOK
912, Sakoe-Chiba band £ 9 &, A S OH#EHA L
DIEET, BREPVLCDETEL I LNGH 5.
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FF =y mOREICDOWT, FOEEHLE LBTHR
BHOBRIETH ), BETHHEIZ, 2ORZRITEL
DFHETH 5.

CBF 128 L TR b 24T o 7282 & 12 127" T, X
T 740 % (median) Ti, BB LBREIE-
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ALY i, 725 AT DEHERT & kR
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Fig.12 Examples of smoothing on data “CBF”.
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Table 5 Experimental results of AMSS with Boosting

approach.
Dataset AMSS [ Meta-AMSS |
50 Words 0.242 | 0.208
Adiac 0.345 0.304
Beef 0.433 0.400
CBF 0.522 0.061
Coffee 0.143 0.000
ECG200 0.170 0.140
Face (all) 0.275 0.184
Face (four) 0.261 0.227
Fish 0.040 0.035
Gun-Point 0.000 0.006
Lightning-2 0.180 0.157
Lightning-7 0.301 0.283
OliveOil 0.200 0.166
| OSULeaf 0.103 0.140
Swedish Leaf 0.104 0.106
Synthetic Control | 0.527 0.116
Trace 0.000 0.000
Two Patten 0.090 0.006 |
Wafer 0011 | o0.011 |
| Yoga 0.158 | 0.146 |
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h, NTA-IREDBETCEEINIFME LT
WA ENINB.
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