Data Features

Domain
Reference
Type
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Time 3 (Godfrey et al. 2008)
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Mean Crossing Rate (Altini et al. 2012)
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Time 3 Kwapisz 2010
Average Absolute Value Loep )
Time 3 (Staudenmayer et al.
Root Mean Square 2009)
FFT Transformation N/A Time
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Example

— Given a data set
1 3 5
3 1 1
4 1 5
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Example cont’d
« \ariance

— Given a data set -

1 3 5

3 1 -1
4 1 5

— var(X) = (1-3)*+(3 —33)2+(5 -3)? _ g

— var(Y) = (=3 -(=1)*+C —(3—1))2+(—1 —(=1)? _ g

— var(Z) = (4—0)2+(1—-0)?+(-5-0)? — 14
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Example cont’d -
— Given a data set
I N R
1 3 5

1 -1
4 1 -5

— skewness X =

1-3)3+(3- 33+533 1-3)2+(3-3)2+(5-3)2.3
\/§(( )°+(3—3)+( ))/(( )(3)( ))

\/— (- 8)+0+8)/(4+0+4)§ —0




Example cont’d

e — SkewnessY =
(=3-(=D)*+(A-(=DP*+(=1-(=1))3, / (=3-(=D))*+(A-(-1))*+(-1-(-1))*\>
V3( - )/( - )2
(—8)+8+0, / 4+4+0.3
V3——)/(——)2=0
—0)\3 —M\34(—c—_n)3 —N\2 —0N\24(_c_M\2 3
_ skewness 7 — \/§((4 0)3+(1 ;)) +(=5-0) )/((4 0)2+(1 2) +(~5-0) )2 =

\/§(64+1+125)/(16+;+25)g ~ 6.28
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Example cont’d

— Given a data set

1 3 5

-3 1 -1
4 1 -5

— kurtosis X =
1-3)%+(3- 34+5 3)4 1—-3)2+(3-3)%2+(5-3)2

)/(

16+0+16 4+0+4

2-3=45-3=15




Example cont’d

e — kurtosisY =
3((—3—(—1))4"'(1—(3—1))4"'(—1—(—1))4)/((—3—(—1))2+(1—(3—1))2+(—1—(—1))2)2 _
16+16+0)/(4+4+0 3-45_3=1%
— kurtosis Z =
3 ((4—0)4+(1—0)4+(—5—0)4)/((4—0)2+(1—?(’))2+(—5—0)2)2 _3=
3 (256+1+625)/(16+1+25)2 3-45_3=1%
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Example cont’d

— Given a data set

1 3 5

-3 1 -1
4 1 -5
_ cov(x,y) = (1—3)(—3—(—1))+(3—3)(;—(—1))+(5—3)(—1—(—1)) _
4+040 _
2
_ cov(y,z) = (—3—(—1))(4—o)+(1—(—1)2)(1—0)+(—1—(—1))(—5—0) _
8+2 _ 4
2
_ cov(x,z) = (1-3)(4=0)+(3=3)(1-0)+(5-3)(=5-0) _ —8+0+(=10) _ _g

2 2
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Example cont’d

— Given a data set

I
1 3 5
3 ®Emp ; =)
4 1 mm) 5
—ZCRX =0 —>

— ZCRY =2
—ZCRZ =1




Example cont’d

« e eI

— Given a data set

I N N
1 3 5
) ] 1
4 1 mm) 5
- MCRX =0 =

— MCRY =1
— MCRZ =1
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Example cont’d

— Given a data set
1 3 5
-3 1 1
4 1 5

V1+9+16+v9+1+14+V25+1+25  v26+V/11+V/51
3 B 3

— ARA = ~ 5.18
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Example cont’d

[ Magnitude _

— Given a data set

1 3 5
-3 1 -1
4 1 -5

— Case ty: Magnitude =+v1+9+ 16 ~ 5.1
— Case ty: Magnitude =v9+ 1+ 1 = 3.32
— Case t3: Magnitude =25+ 1+ 25 =~ 7.14
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Example cont’d

— Given a data set

1 3 5
-3 1 -1
4 1 -5

— AADp x =BEES - 22 33

_ AAD Y — |1_(_3)|'3|'|(_1)_1| — g — 2

_ AAD 7 = |1—-4|+|-5-1] _ g _3
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Example cont’d

— Given a data set

1 3 5

-3 1 Sl
4 1 -5
_AAV X = I1I+I§I+I5I _ g _3
_AAVY = |=3|+]|1]+]|—-1] _ 3+1+1 _ 5 _ 1.66
3 3 3
_AAV 7 = |4|+]|1]+]|-5| _ 4+41+5 _ 10 _ 3.3§

3 3

14




Example cont’d

— Given a data set
1 3 >

-3 1 -1

4 1 =
_ RMSX = ,1+93+25 _ \E ~ 3.42
. RMSY: ’9+;+1=\Ez1.91

_ RMS Z = \/16+;+25 = \/4;2 ~ 3.74
15




m 1 or 3 — dimension Result

Mean
Variance
Skewness
Kurtosis
Covariance
ZCR
MCR

ARA 5.18
Magnitude

AAD

AAV

RMS

1 3 5
-3 1 -1
4 1 -5
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