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Time series data is one of the data that mostly used in data mining because
many kinds of data can be transformed into time series data. However, the nature of
time series data is high dimensionality. Therefore, a lot of time has been wasted in
many time series works. There are many research works that try to reduce the number
of dimension. However, it still needs a lot of time for parameter training. In this thesis,
a solution is proposed to minimize the number of dimensions which would be the
same number for every kind of data. Only parts of time series are used to reduce
processing time. From the experiments, the proposed method is much faster than

other methods while maintaining high classification accuracy.
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Time Series Data
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unil 3 nsunudayaunsdu (Partial Representation)
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Algorithm : Partial Representation (TS)

1
2:
3

s

~ o U

10:
11:
12:
13:
14:
15:
l6:
17:
18:
19:
20:
21:
22:
23:
24:
25:

26:
27:

Foreach Time Series do
Subseq Num <— 4
Length <— Length TS / Subseq Num
Start Pos < 1
Stop Pos <— Start Pos + Length - 1

Count Loop <— 1

Max Slope MINIMUM
Min Slope = MAXIMUM
While Count Loop < 4 do
X bar <= (Stop Pos + Start Pos) / 2
Y bar <— (Stop Value + Start Value) / 2
Slope <— FindSlope (X bar, Y Bar, Stop P,
If Slope > Max Slope
Max Slope <— Slope
ElselIf Slope < Min Slope
Min Slope <— Slope
EndIf
Start Pos = Stop Pos + 1
If Count Loop = 3
Stop Pos = Length TS
Else
Stop Pos = Start Pos + Length - 1
EndIf
EndWhile
NEW TS <— [Max Slope, Min Slope]
EndFor
Return NEW TS

Start P)

JUN 3.5 siaiendmsunisunudeyaunsdiu
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Coffee 2 28 286
ECG200 2 100 96
FaceAll 14 560 131
FaceFour 4 24 350
Fish 7 175 463
Gun-Point 2 50 150
Lightning2 2 60 637
Lightning7 7 70 319
OliveOil 4 30 570
OSULeaf 6 200 a27
SwedishlLeaf 15 500 625
synthetic control 6 300 60
Trace 4 100 275
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yoga 2 300 426
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Coffee 2
ltalyPowerDemand 2
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SonyAIBORobot Surface 2
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Ham 2
Herring 2
ToeSegmentationl 2
ShapeletSim 2
Wine 2
Computers 2
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Plane 50
Car 50
Beef 50
OliveOil 50
ChlorineConcentration 50
DiatomSizeReduction 50
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Data Time (Trained Time (Fixed
Parameters) (ns) Parameter) (ns)
50Words 579 x 10" 3.15x 10"
Adiac 262 x 10" 1.64 x 10"
Beef 234 x 10" 1.18 x 10
CBF 8.35x 10" 9.47 x 10"
Coffee 1.24 x 10" 8.57 x 10™
ECG200 2.71x 10" 1.09x 10"
FaceAll 9.74 x 10" 6.12x 10"
FaceFour 572 x 10" 304 x 10"
Fish 4.61x 10" 2.52x 10"
Gun-Point 308 x 10" 366 x 10"
Lightning2 2.54 x 10" 4.78 x 10
Lightning? 307 x 10" 9.20 x 10™
OliveOil 579 x 10" 579 x 10"
OSULeaf 8.10 x 10" 4.30 x 10™°
SwedishLeaf 529 x 10" 1.92x 10"
synthetic control 7.10x10™° 7.50 x 10"
Trace 7.56 x 10" 8.59x 10"
Two Patterns 5.16 x 10" 9.15x 10"
wafer 551 x 10" 9.01x 10"
yoga 330 x 10" 9.23x 10"
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Data Proposed | Euclidean Fractal SAX Trend
50Words 0.133 0.636 0.180 0.158 0.593
Adiac 0.308 0.605 0.228 0.095 0.159
Beef 0.267 0.500 0.433 0.333 0.433
CBF 0.467 0.833 0.733 0.433 0.800
Coffee 0.607 1.000 0.250 0.536 0.964
ECG200 0.710 0.860 0.700 0.720 0.860
FaceAll 0.129 0.887 0.216 0.116 0.736
FaceFour 0.458 0.667 0.250 0.333 0.958
Fish 0.286 0.760 0.331 0.286 0.709
Gun-Point 0.700 0.960 0.620 0.580 0.860
Lightning2 0.500 0.717 0.050 0.483 0.517
Lightning7 0.243 0.643 0.100 0.214 0.100
OliveOil 0.833 0.900 0.400 0.533 0.633
OSULeaf 0.205 0.620 0.450 0.260 0.615
SwedishlLeaf 0.224 0.750 0.392 0.174 0.472
synthetic
control 0.333 0.133 0.507 0.673 0.670
Trace 0.690 0.840 0.990 0.490 0.620
Two
Patterns 0.235 0.914 0.287 0.423 0.353
wafer 0.957 0.903 0.574 0.959 0.999
yosa 0.617 0.540 0.653 0.543 0.763
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15197 4.7 anusalunsinuvesdeyayeivislumbheuluiung

Data Proposed | Euclidean Fractal SAX Trend
50Words 3.15x 10" | 9.42x10™ | 1.19x 10™* | 1.67 x 10"? | 1.36 x 10"*?
Adiac 1.64x 10" | 4.73x 10" | 4.07x 10" | 519 x 10" | 4.24 x 10"
Beef 1.18x10™ | 1.10x 10" | 4.32x10™® | 5.12x 10" | 4.40 x 10"
CBF 9.47 x 10" | 2.49x10™ | 1.07x 10" | 1.34x 10" | 9.93x 10"
Coffee 857 x10™ | 882x10" | 224 x 10" | 3.25%x10"® | 243x 10
ECG200 1.09x 10" | 1.94x 10" | 3.56x 10" | 4.26 x 10" | 3.33x 10"’
FaceAll 3.15x 10" | 2.62x10™ | 1.09 x 10" | 1.45x 10"? | 1.23 x 10"
FaceFour 6.12x 10™ | 9.00x 10™ | 1.37x 10" | 2.26 x 10" | 1.80x 10™®
Fish 3.04x10° | 1.68x10"® | 828 x10™ | 1.15x 10" | 9.18 x 10™"°
Gun-Point 252x10" | 1.24x10" | 493x10™® | 9.49x 10" | 6.91x 10"
Lightning2 3.66 x 107 | 1.15x 10" | 1.72x 10" | 7.53x 10" | 6.54 x 10”°
Lightning7 4.78x 10" | 7.63x10"" | 1.49x 10" | 558x 10" | 4.78 x 10”
OliveOil 9.20x 10™ | 219x 10" | 4.48x 10" | 824 x 10" | 6.21 x 10™®
OSULeaf 430x 10" | 1.95x10™ | 1.41 x 10" | 1.67 x 10" | 1.42 x 10"
SwedishLeaf | 1.92x 10" | 5.66 x 10" | 7.39 x 10" | 6.82x 10" | 5.13 x 10""!
synthetic p % . . .

750x 10" | 6.49x 10" | 1.29x 10" | 7.12 x 10™° | 5.77 x 10™"°
control
Trace 859x 10" | 1.23x10"® | 1.41x10™ | 1.53x 10™° | 1.72 x 10™°
TWO A A A A A
9.15x 10" | 4.28x 10" | 6.55x 10" | 6.78 x 10" | 5.63 x 10"
Patterns
wafer 9.01x 10" | 6.35x10™® | 6.11x 10™* | 9.12x 10"? | 8.12x 10""?
yoga 9.23x 10" | 458 x 10" | 5.13x 10" | 5.64 x 10" | 4.33 x 10™"!
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