






































0 0.2 0.4 0.6 0.8 1
−0.6

−0.4

−0.2

0

0.2

0.4

0.6

Time

A
m

p
lit

ud
e



0 0.2 0.4 0.6 0.8 1

−4

−3

−2

−1

0
L

ev
e

l

Frequency
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
u

e
n

cy
 (

n
o
rm

a
liz

ed
)

Time

0 0.2 0.4 0.6 0.8 1

−5

−4

−3

−2

−1

0

Le
ve

l

Frequency
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
u
e
nc

y 
(n

o
rm

a
liz

e
d
)

Time



0 0.2 0.4 0.6 0.8 1

−5

−4

−3

−2

−1

0
L

ev
e

l

Frequency
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
u
e
n
cy

 (
n
o
rm

a
liz

ed
)

Time

0 0.2 0.4 0.6 0.8 1

−5

−4

−3

−2

−1

0

Le
ve

l

Frequency
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
u
e
nc

y 
(n

o
rm

a
liz

e
d
)

Time



0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
F

re
q

u
en

cy
 (

no
rm

a
liz

e
d

)

Time
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
u

en
cy

 (
n
o

rm
a

liz
e
d
)

Time





(0,0,0)

(−1,0,m     )
−1,0

(−1,1,m     )
−1,1

(−2,0,m     )
−2,0

(−2,1,m     )
−2,1

(−2,2,m     )
−2,2

(−2,3,m     )
−2,3

(−3,0,m     )
−3,0

(−3,1,m     )
−3,1

(−3,2,m     )
−3,2

(−3,3,m     )
−3,3

(−3,4,m     )
−3,4

(−3,5,m     )
−3,5

(−3,6,m     )
−3,6

(−3,7,m     )
−3,7

 (0,0,0)

 (−1,0,0)  (−1,1,0)

 (−2,0,2)  (−2,1,2)  (−2,2,0)  (−2,3,0)

 (−3,0,6)  (−3,1,6)  (−3,2,2)  (−3,3,2)  (−3,4,4)  (−3,5,4)

(−4,4,10) (−4,5,10) (−4,10,4) (−4,11,4)

 (0,0,0)

 (−1,0,0)  (−1,1,0)

 (−2,0,2)  (−2,1,2)  (−2,2,0) (−2,3,0)

 (−3,0,6)  (−3,1,6)  (−3,2,2) (−3,3,2)  (−3,4,4) (−3,5,4)

(−4,4,10)(−4,5,10) (−4,10,4) (−4,11,4)



0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
F

re
q
u

en
cy

 (
n
o

rm
a

liz
e
d
)

Time
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
u

en
cy

 (
n
o

rm
a

liz
e
d
)

Time

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
ue

n
cy

 (
n

o
rm

a
liz

ed
)

Time
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
ue

n
cy

 (
n

o
rm

a
liz

ed
)

Time



0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
F

re
q
u

en
cy

 (
n
o

rm
a

liz
e
d
)

Time
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

q
u

en
cy

 (
n
o

rm
a

liz
e
d
)

Time



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

−5

−4

−3

−2

−1

0 3.58

1.48

0.90

0.73

0.00

0.
0

0
0.

0
0

0.56

0.
2

4
0.

4
4

0.28

0.15

0.
0

7
0.

0
8

0.16

0.
0

9
0.

0
9

0.38

0.30

0.07

0.
0

3
0.

0
4

0.22

0.
1

3
0.

1
5

0.05

0.04

0.
0

2
0.

0
1

0.01

0.
0

1
0.

0
0

1.84

0.82

0.13

0.07

0.
0

3
0.

0
5

0.07

0.
0

5
0.

0
1

0.61

0.19

0.
1

4
0.

0
6

0.36

0.
2

0
0.

2
5

0.98

0.65

0.21

0.
0

5
0.

1
6

0.42
0.

3
1

0.
2

8
0.41

0.22

0.
1

0
0.

1
4

0.26

0.
2

1
0.

0
5

 

L
e

ve
l

Frequency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

−5

−4

−3

−2

−1

0 2.84

1.18

0.84

0.56

0.000.56

0.28

0.34

0.29

0.070.22

0.05

1.66

0.68

0.130.56

0.190.36

0.98

 

Le
ve

l

Frequency



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

−5

−4

−3

−2

−1

0 3.58

1.41

1.04

0.17

0.01

0.
0

0
0.

0
1

0.14

0.
0

1
0.

1
1

0.79

0.51

0.
3

6
0.

0
8

0.14

0.
0

5
0.

1
0

0.13

0.10

0.04

0.
0

3
0.

0
1

0.08

0.
0

6
0.

0
4

0.07

0.01

0.
0

0
0.

0
1

0.05

0.
0

4
0.

0
2

1.85

0.63

0.08

0.01

0.
0

0
0.

0
0

0.07

0.
0

3
0.

0
4

0.45

0.25

0.
1

1
0.

1
5

0.22

0.
0

7
0.

1
7

1.02

0.66

0.32

0.
1

7
0.

2
7

0.38
0.

2
2

0.
2

7
0.37

0.17

0.
0

0
0.

1
3

0.21

0.
1

6
0.

0
0

 

Le
ve

l

Frequency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

−5

−4

−3

−2

−1

0 2.32

0.83

0.70

0.13

0.01

0
.0

0
0

.0
1

0.12

0
.0

1
0

.1
1

0.57

0.44
0

.3
6

0
.0

8
0.14

0.13

1.49

0.52

0.07

0.010.07

0.45

0.97

0.660.30

0.14

0
.0

0
0

.1
3

0.17

0
.1

6
0

.0
0

 

Le
ve

l

Frequency



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

−5

−4

−3

−2

−1

0 3.58

1.41

1.04

0.76

0.00

0.
0

0
0.

0
0

0.58

0.
0

0
0.

3
5

0.22

0.17

0.
0

7
0.

1
4

0.13

0.
0

3
0.

1
0

0.13

0.10

0.04

0.
0

3
0.

0
1

0.08

0.
0

6
0.

0
4

0.07

0.01

0.
0

0
0.

0
1

0.05

0.
0

4
0.

0
2

1.85

0.70

0.11

0.00

0.
0

0
0.

0
0

0.09

0.
0

6
0.

0
4

0.51

0.13

0.
0

7
0.

1
0

0.26

0.
2

1
0.

1
6

1.09

0.35

0.27

0.
2

0
0.

0
6

0.31
0.

2
6

0.
1

6
0.46

0.28

0.
1

8
0.

2
3

0.17

0.
1

3
0.

0
0

 

Le
ve

l

Frequency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

−5

−4

−3

−2

−1

0 1.92

0.69

0.56

0.35

0.000.35

0
.0

0
0

.3
5

0.22

0.13

1.23

0.47

0.09

0.000.09

0.39

0.130.26

0.75

0.350.41

0.280.13

0
.1

3
0

.0
0

 

Le
ve

l

Frequency



0 10 20 30 40 50 60
−1

−0.5

0

0.5

1

1.5

2

Time

A
m

pl
itu

de

0 10 20 30 40 50
−15

−10

−5

0

5

10

15

20

25

30

35
%

Waveform number

R
ed

uc
tio

n
 in

 e
n

tr
o

py


