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[10,23,30]
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[8, 11]

Iversen Beat Alignment Test [17]

1.1

WHO *1 1.1

1.1:

0-25dB

26-40dB 1

41-60dB 1

61-80dB

81dB-

Hmean

Hmean = (H500Hz +H1000Hz ∗ 2 +H2000Hz)/4 (1)

H500Hz, H1000Hz, H2000Hz 500Hz, 1000Hz, 2000Hz

*1 World Health Organisation (2008 ), http://copublications.greenfacts.org/en/hearing-loss-personal-music-player-

mp3/figtableboxes/table-4.htm , 2017 1 10
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*2 4 1000Hz

[28] 1.1

1.1: [28]

dB HL

2

[35] 1.2

*2

dB HL
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*3
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[9, 17]

[25]

Iversen Beat Alignment Test [17]

Beat Alignment Test 4 3

1.3

[5]
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[18, 39]

beatmania

IIDX, , Guitar Hero

1.3

*3 . (2003). .
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2

2.1

1

5 1 20

6

2.1.1

4 S1, S2, S3, S4

20 21 S2 76dB, 3 100dB

S1

2.1.2

Surface Pro 3,

Windows8.1

1.3
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•
4 1.3

•
1
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2

•
•
•
•
•
•

J-POP 30

20 -40

2.1.3

Iversen Beat

Alignment Test [17] ( BAT) BAT

BAT 4

1.

15 2

2.

3.

4.

2

2.1.4

3

100msec, 1000Hz

Inter-Onset Interval: IOI

400msec, 550msec, 700msec 3 15

1000Hz

2.1 BAT [17]

15 -25

3 1 1-8 9-12
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2

2.1:

1

2 Super Scooter Happy

3 SEKAI NO OWARI

4

5 Hard to Handle Black Crowes

6 Panama Van Halen

7 Tuxedo junction Glenn Miller

8 Richard Rogers Waltzes Boston Pops

9 Howl s Moving Castle

10

11 Superman Boston Pops

12 Stompin’ at the savoy Benny Goodman

6 2.1

4

• On Beat:

• Tempo Error: 10%

• Phase Error: 1/4

• Syncopation: 1/2

6 4 24

On Beat Tempo Error, Phase Error,

Syncopation

2.1.5

1.

2.

3.

4.

5.

9
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2.2

2.2.1

6 2

4 48 4 12

Inter-Tap Interval: ITI

12 S1: 2.1 S2: 2.2 S3: 2.3

S4: 2.4 ITI ITI

1

ITI = 0.5
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2.1: S1 12 ITI

10



2

0 10 20 30 40

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

Index

In
te

r−
Ta

p 
In

te
rv

al
 [s

ec
]

2.2: S2 12 ITI

0 10 20 30 40

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

Index

In
te

r−
Ta

p 
In

te
rv

al
 [s

ec
]

2.3: S3 12 ITI

11



2

0 10 20 30 40

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

Index

In
te

r−
Ta

p 
In

te
rv

al
 [s

ec
]

2.4: S4 12 ITI

ITI ITI

ITI 48 ITI 2.5

ITI = 0.5

Preferred ITI

Fr
eq

0.3 0.4 0.5 0.6 0.7 0.8

0
2

4
6

8
10

mean
± 2sd

2.5: ITI Preferred ITI
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2

2.2.2

2.2.3

F F-Measure F [24]

F 1

F

P:

R:

F -Measure =
2 · P ·R
P +R

IBI(Inter-Beat Interval) IBI/4

P = R = 0 F -Measure = 0

F 2.6

BAT F

●

●

● ● ●
●

Number of BAT

M
ea

n 
F−

M
ea

su
re

● S1
S2
S3
S4

1 2 3 4 5 6

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

2.6: F
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2.2.4

2 0.5

0.5

2.7

BAT

●

●

●
● ● ●

Number of BAT

M
ea

n 
co

rre
ct

 a
ns

w
er

 ra
te

● S1
S2
S3
S4

1 2 3 4 5 6

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

2.7:

On Beat, Tempo Error, Phase Error, Syncopation

2.8
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2

On Beat Tempo Error Phase Error Syncopation

1st BAT
2nd BAT
3rd BAT
4th BAT
5th BAT
6th BAT

Stimulus group

M
ea

n 
co

rre
ct

 a
ns

w
er

 ra
te

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

2.8:

2.2.5

5

2.2

1 1

1

2.2:

1 2 3 4 5

S1 1 0 23 5 50

S2 18 3 16 11 42

S3 0 43 33 13 31

S4 5 15 21 19 18

2.2.6

(1)

4 3 1

15



2

(2)

4

(3)

4 2

(4) (5)

1000Hz

2.3

2.3.1

BAT

2.6 2.7 F

2.2

S2

S2 3

(1)(2)

(3) 2

2.3.2

1

1 1 5
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2

[8] 5 3

1000Hz

2.3.3 Preferred ITI

Preferred tempo

120BPM [27] 120BPM ITI 500msec

2.5 2.1 2.2 2.3 2.4

1 ITI

[27] 120BPM

4

2.3.4

2.8

On Beat

Tempo Error, Phase Error, Syncopation

Iversen [17] 30 On Beat, Tempo

Error, Phase Error On Beat

Tempo Error Phase Error

Syncopation Tempo Error, Phase Error

4

17



3

3

3.1

3.1.1

1.4

2

[31]

3

•
4 3 16

•
1

•

3

3.1.2

2 Beat Alignment Test
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3

PC*4

5 1: -

5:

615 31.7dBA -

34.0dBA

48.1dBA - 64.9dBA

3.1.3

9 21-25 6 3

3.1

1: - 5:

5

3.1:

S1 0 70dB 2015 5

12

S2 0 83dB 2012 5 3

S3 0 110dB 4 8

10

S4 0 120dB 1-2 2 4

S5 8 95dB 2016 5 7 12

S6 2 90dB 2016 5

S7 0 85dB 2016 4

S8 13 90dB 2015 4 6 12

S9 0 65dB 2014 5 6 18

3.1.4

*4 Surface Pro 3; Windows 10
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3

9 3.2

3.2:

Category

1000100010101000 (easy) 1

1000101110011000 (easy) 1

1110100011101000 (easy) 1

1011011110101000 (medium) 5

1110100101011000 (medium) 5

1010100100101000 (medium) 5

1001101000110100 (difficult) 9

1101001110101100 (difficult) 7

1111001001001000 (difficult) 9

4/4 16 1

1 0

1 0

1000100010101000 3.1 16

1, 5, 9, 11

3.1: 1000100010101000

3 3

Povel & Essens [31] 3.2 Category Povel &

Essens

*5

6 110BPM - 130BPM

RWC [15] (431SD3N3)

6

*5 1010101010101010

unit 4 location 1, 2, 3, 4 strength location 1 strength

[31]

20



3

• normal

• accented

• noise weak

• harmonic weak

• noise strong

• harmonic strong

2

C2, E3, G4, C6, E7, G8

noise weak, harmonic weak

78.80phon, 78.74phon noise strong, har-

monic strong 85.78phon, 85.76phon

84.05phon accented

86.68phon, 75.96phon

Loudness Toolbox*6 ANSI S3.4-2007

[1] Glasberg & Moore [14]

9 6

54

3.2

A

9 F

3.2.1 F

F

F-Measure F 2.2.3

F 3.2

*6 GENESIS - Loudness online; http://genesis-acoustics.com/en/loudness online-32.html
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3

easy medium difficult

Rhythmic Complexity

F−
M

ea
su

re

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

***

** *

*** p < 0.001, ** p < 0.01, * p < 0.05

3.2: F

(normal) (accented)

F 3.3
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3

normal accent

Accent Condition

F−
M

ea
su

re

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

3.3: F

(normal F

3.4
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3

normal noise_weak harmonic_weak noise_strong harmonic_strong

Background Sound Condition

F−
M

ea
su

re

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

3.4: F

F 3.5

F

24



3

normal accented noise_weak harmonic_weak noise_strong harmonic_strong

Condition

M
ea

n 
F−

M
ea

su
re

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

easy
midium
difficult

3.5: F

F

•
4 F

3

•

3.3

p < 0.05
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3

3.3: F

Df Sum Sq Mean Sq F Value Pr(>F)

8 7.392 0.924 42.457 < 2.00 ∗ 10−16 ***

2 1.527 0.7635 35.086 2.85 ∗ 10−14 ***

4 0.182 0.0456 2.096 0.0816 .

16 2.169 0.1355 6.228 9.09 ∗ 10−12 ***

32 0.984 0.0307 1.413 0.0759 .

8 0.401 0.0501 2.302 0.0211 *

64 1.838 0.0287 1.32 0.0683 .

Residuals 270 5.876 0.0218

F

F

-

p = 1.1 ∗ 10−08 - p = 0.0059 - p = 0.0173

p = 0.0527

3.2.2

5

1: - 5:

3.6

F
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3

normal accented noise_weak harmonic_weak noise_strong harmonic_strong

Condition

M
ea

n 
Su

bj
ec

tiv
e 

D
iff

ic
ul

ty

0
1

2
3

4
5

easy
midium
difficult

3.6:

F 2

•
4

3

•

3.4

p < 0.05
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3

3.4:

Df Sum Sq Mean Sq F value Pr(>F)

8 310.27 38.78 58.829 < 2.00 ∗ 10−16 ***

2 50.95 25.47 38.64 1.75 ∗ 10−15 ***

4 4.78 1.19 1.811 0.127

16 38.43 2.4 3.643 4.96 ∗ 10−06 ***

32 35.98 1.12 1.706 0.0129 *

8 6.48 0.81 1.229 0.2818

64 27.69 0.43 0.656 0.9775

Residuals 270 178 0.66

- p = 2.6 ∗ 10−10 - p = 0.00014 - p = 0.00310

p = 0.008301

3.2.3

Fujii Relative Phase [9]

Rlative Phase

(Inter-Tap Interval)

F

3.7

0◦

180◦ 36

SIarv SIlrv SIent

SIarv (−180 < SIarv ≤ 180) 0

SIlrv (0 ≤ SIlrv ≤ 1) SIent(0 ≤ SIent ≤ 1)

*7

*7 Fujii Synchronization Indices (SIs)

1 1

SIarv (Angle of Resultant

Vector) SIlrv (Synchronization Index; Length of Resultant Vector)

28
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●

S1

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −8.506°
SIlrv = 0.896
SIent = 0.341

●

S2

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −42.121°
SIlrv = 0.791
SIent = 0.245

●

S3

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −7.891°
SIlrv = 0.497
SIent = 0.118

●

S4

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −63.414°
SIlrv = 0.059
SIent = 0.023

●

S5

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −23.683°
SIlrv = 0.920
SIent = 0.369

●

S6

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = 10.176°
SIlrv = 0.341
SIent = 0.081

●

S7

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −16.489°
SIlrv = 0.634
SIent = 0.175

●

S8

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −1.027°
SIlrv = 0.948
SIent = 0.435

●

S9

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −19.848°
SIlrv = 0.763
SIent = 0.267

3.7:

S1, S2 S5, S8, S9

S3, S6, S7

S4 S2 S5 S7

S9 *8

SE SE =
∑M

i=1
p(i)lnp(i) M

0 p(i) SIent (entropy of relative-phase

distribution) SIent = 1−SE
lnN

N 36

0-1 1 SIent SIlrv

*8 F -90◦ 90◦
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3.8

●

S1

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −6.023°
SIlrv = 0.930
SIent = 0.389

●

S2

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −39.353°
SIlrv = 0.838
SIent = 0.293

●

S3

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = 2.608°
SIlrv = 0.910
SIent = 0.396

●

S4

0

30

60
90

120

150

180

−150
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−90

−60

−30

0.1

0.2

SIarv = 0.908°
SIlrv = 0.310
SIent = 0.062

●

S5

0

30
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90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −27.338°
SIlrv = 0.835
SIent = 0.269

●

S6
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−30
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0.2

SIarv = 29.999°
SIlrv = 0.605
SIent = 0.197
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SIarv = −4.456°
SIlrv = 0.785
SIent = 0.258
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S8
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150
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SIlrv = 0.969
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3.8:

S3, S4, S6, S7

SIlrv SIent

B

S5 3.9

30



3

●

normal

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −23.683°
SIlrv = 0.920
SIent = 0.369

●

accented

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −27.338°
SIlrv = 0.835
SIent = 0.269

●

noise_weak

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = 4.321°
SIlrv = 0.699
SIent = 0.299

●

harmonic_weak

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −22.008°
SIlrv = 0.483
SIent = 0.174

●

noise_strong

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = −15.222°
SIlrv = 0.780
SIent = 0.279

●

harmonic_strong

0

30

60
90

120

150

180

−150

−120
−90

−60

−30

0.1

0.2

SIarv = 8.938°
SIlrv = 0.219
SIent = 0.057

3.9: S5
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3.10: S3
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3.11: S6
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3.12: S7
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A.1: S1
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accented
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d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noise_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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noises_trong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0
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d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

A.2: S2
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A

0.0 0.2 0.4 0.6 0.8 1.0

normal

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

accented

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noise_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noises_trong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_strong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

A.3: S3
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A

0.0 0.2 0.4 0.6 0.8 1.0

normal

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

accented

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noise_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noises_trong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_strong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

A.4: S4
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A

0.0 0.2 0.4 0.6 0.8 1.0

normal

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

accented

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noise_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noises_trong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_strong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

A.5: S5
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A

0.0 0.2 0.4 0.6 0.8 1.0

normal

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

accented

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noise_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noises_trong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_strong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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A

0.0 0.2 0.4 0.6 0.8 1.0

normal

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

accented

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noise_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_weak

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

noises_trong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.0 0.2 0.4 0.6 0.8 1.0

harmonic_strong

d3
d2
d1
m3
m2
m1
e3
e2
e1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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B 2
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